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ABSTRACT
Background: The economic evaluation of any hu-

man papillomavirus (HPV) vaccination strategy re-
quires the measurement of clinical benefits (quality-
adjusted life-years [QALY]) gained to reflect both the
increase in life expectancy and the economic benefits
associated with an effective intervention.

Objective: The purpose of this pilot study was to
investigate the feasibility of a standardized time trade-
off (TTO) procedure to quantify utilities loss in health
states affected by HPV-induced pathologies in Italy.

Methods: This multicenter, retrospective, observa-
tional, cross-sectional study was designed to elicit data
on utilities in a cohort of women with a histologically
confirmed diagnosis of high-grade cervical intraepithe-
lial neoplasias (CIN2-3). An algorithm for the comput-
erized administration of a TTO questionnaire was de-
veloped for the standardized elicitation of data on
health utilities in CIN2-3, anogenital warts, and inva-
sive cervical cancer. The European Quality of Life–5
Dimensions (EQ-5D) questionnaire was used to assess
the respondents’ baseline perception of their health
conditions. The correlation between utilities and age,
time from conization to questionnaire administration,
and EQ-5D score, was tested using the Spearman rank
correlation coefficient (�) as a measure of validity.

Results: Of 42 enrolled patients, 36 responded
85.7%) (mean [SD] age, 37.2 [9.0] years). The women’s

erception of their health state was high (mean [SD]

1084
Q-5D score, 0.93 [0.10]). The mean utility values were
.73 (0.22), 0.71 (0.35), and 0.02 (0.08) for CIN2-3,
nogenital warts, and invasive cervical cancer, respec-
ively. Based on � values, none of the 3 HPV-induced

pathologies considered was significantly correlated with
utility. Nonsignificant variability was found among util-
ities elicited for anogenital warts (range, 0.54 [0.47] to
0.79 [0.27]); this variability was a limitation of this pilot
study and was likely the result of the limited sample size.

Conclusions: Based on the findings from this pilot
study, a TTO standardized procedure is expected to be
feasible and appropriate for assessing utilities in patients
affected by HPV-related diseases and for cost-effective-
ness analyses of cervical cancer prevention in Italy. (Clin
Ther. 2011;33:1084–1095) © 2011 Elsevier HS Jour-
nals, Inc. All rights reserved.

Key words: anogenital warts, cervical cancer,
CIN2-3, HPV, quality of life, TTO, utilities.

INTRODUCTION
Human papillomavirus (HPV) is a common cause of
sexually transmitted infections that are generally tran-
sient, with up to 90% resolving within a couple of

Accepted for publication June 13, 2011.
doi:10.1016/j.clinthera.2011.06.012
0149-2918/$ - see front matter
© 2011 Elsevier HS Journals, Inc. All rights reserved.
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years.1–3 When an infection is persistent, a variety of
enign, premalignant, or malignant conditions, such as
aginal, vulvar, perianal, and cervical neoplasias, may
ccur in infected women, while anogenital warts may
e diagnosed in both sexes.4,5 The initial significant
onsequence of persistent HPV infection is typically a
ow-grade cervical intraepithelial neoplasia (CIN1).
p to 33% of CIN1 cases progress to high-grade

CIN2-3) lesions, which are detected in �10 million
omen worldwide each year.6 CIN2-3 lesions progress

to invasive cervical cancer in �500,000 women each
year. Cervical cancer represents the leading cause of can-
cer-related mortality among women, with �230,000
deaths per year worldwide.7,8

Depending on the outcome examined, the prevention
of HPV-related disease with vaccination, together with
cervical cancer screening programs, would provide sub-
stantial clinical, organizational, and economic benefits in
short, intermediate, and long terms. The cost-effective-
ness of HPV–virus-like particle vaccines has been re-
ported in modeling studies9–21 that measured parameters
uch as life-years gained (LYG) or, more frequently, qual-
ty-adjusted LYGs (QALYs), for comparisons between
ealth care interventions or predetermined thresholds.
he combination of an efficacy indicator (LYG) with a
uality indicator (health-related quality of life) into a sin-
le measurement (QALY) may be helpful in driving deci-
ion-making processes. QALY is used by many regula-
ory agencies (eg, the National Institute for Health and
linical Excellence) as an integral part of health technol-
gy assessment methods and procedures.22 However, the
ALY is closely related to the individual (or population)
tility that can be attributed to the recovery or preserva-
ion of a healthy state.

The QALY is mainly used to adjust for life expec-
ancy gained on the basis of the health-related quality
f life predicted throughout the lifetime or part of it.
liskin et al23 were the first to develop a mathematical

model for the concept of QALYs that included all rec-
ognized key elements of general medical outcomes.23

The QALY-maximization criterion was founded on a
multiattribute utility theory that requires the following
conditions: utility independence between life-years and
health status; risk neutrality on life-years; and constant
proportional tradeoff behavior.23 In this framework,

any social and cultural factors (eg, age, sex, underly-
ng comorbidities, economic status, lifestyle, educa-
ion, cognitive capabilities, organizational models, re-

igion) may affect the health-state preferences of

August 2011
atients.24–26 Although collected with an identical
methodology, different values of QALY have been ob-
tained in several countries.27 In a comparison involv-
ng 7 studies conducted to assess the mean utility for
nd-stage renal disease, Arnesen and Trommald27

found that results varied up to 2.15-fold compared
with the lower bound.

Based on the model of Pliskin et al,23 Miyamoto and
Eraker28 reshaped the formal equation to calculate
QALYs, as follows:

QALYs � b · Lr · U

ith U � 1, where L are the expected life-years, b is a
caling constant (proportional trade-off), and r is a risk
arameter (risk neutrality). Although the risk parame-
er can assume any value, it usually is 0.5 � r � 1.0,
ndicating risk aversion. Sometimes r may be known,
ut in most circumstances this parameter must be esti-
ated. However, because the computation of the risk-

version parameter (r) is not easy, the risk-adjusted
ALY is occasionally used in current applications. A
ractical approach is to assume that the utility function
ver life-years is linear (r � 1). U is a measure of utility
corresponding to an individual’s preference for a spe-
ific health state compared with alternative health
tates), with numerical values ranging between 0
death) and 1 (optimal or “perfect” health). Some
ealth states may be considered worse than death and
hus may be assigned negative values. Simplifying the
arlier equation, the number of QALYs lived by an
ndividual in 1 year is calculated as:

QALYs � 1 · U

owever, QALYs as a criterion for evaluating medical
nterventions are calculated in the framework of cost-
ffectiveness analyses. In this context, the value of
ALYs gained is:

ALYs � (a � Li � t � a)(Ut
i ⁄ [1 � r]t�a)

� (a � L � t � a)(Ut ⁄ [1 � r]t�a),

where L denotes the duration of the disease, Li is the
reatment period, and Ui is the vector of utilities pre-
icted (better if measured) for each time period t after
he intervention undertaken at age a.29 This equation

includes the concept of quality-adjusted life expec-
tancy (QALE) because QALYs are used to measure the
improvement in QALE gained through a specific health
intervention compared with a standard alternative

intervention.
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Clinical Therapeutics
To provide the most appropriate health care ser-
vices, policymakers should base their decisions on re-
liable economic evaluations. Utilities assessments and
the collection of QALY values specifically to each
country (or to geographic areas with similar socioeco-
nomic characteristics) are urgently needed.

Because utilities have been measured and are consis-
tently used (ie, QALYs and related threshold values) in
Europe (in the United Kingdom and in a district of
Spain exclusively), considering that patients’ health
preferences are relevant to decision-making processes
that aim to allocate resources, and because the cost-
effectiveness of HPV vaccination currently deserves
further appropriate evaluation, the objective of the
present pilot study was to assess the feasibility of a time
trade-off (TTO) standardized procedure to quantify
utilities loss in health states affected by HPV-related
pathologies in Italy.

METHODS
Study Design

This multicenter, observational, retrospective, cross-
sectional pilot study was part of a larger research project
comprising 4 studies. It was designed to elicit health-
state preferences (utilities) in a cohort of patients with
a histologically confirmed diagnosis of CIN2-3.
Among HPV-related diseases (eg, invasive cervical can-
cer), it was expected that such lesions would have been
perceived with a wide variability in affecting the pa-
tients’ quality of life.

Because spontaneous regression is rare in CIN2-3,
patients were referred to a colposcopy clinic, where the
lesions were examined using optical equipment, biopsy
samples were obtained, and the involved portion of the
cervix was removed using conization. Conization was
carried out in hospital setting (in-hospital or day-hos-
pital), where informed consent is mandatory. Al-
though sometimes asymptomatic, patients generally
experience psychological stress associated with the risk
for progression to invasive cancer. In addition, patients
may be concerned about the potential transmission of
infection to their partners and future pregnancies.

Three clinical research centers, each with its own
archive of patient records and located in northern, cen-
tral, or southern Italy, participated in this study: the
Department of Oncologic Gynecology, National Insti-
tute for Cancer Research, Genoa; the Department of
Obstetrics and Gynecology, Catholic University of the

Sacred Heart, Rome; and the Gynecologic Oncology

1086
Unit, Catholic University of the Sacred Heart, Campo-
basso. The study was approved by the local institu-
tional review board in Genoa, and notification was
given to the related ethics committee. On the basis of
current official guidelines enacted by the National Reg-
ulatory Agency30 for noninterventional observational
tudies conducted in Italy, notification provided to the
thics committee is satisfactory. A further in-depth
valuation of the study protocol was conducted by the
talian Ministry of Education, University and Scientific
esearch, which provided economic support for the

mplementation of the pilot study.
All personal data (name, date of birth, and personal

ealth code) were replaced by a univocal numerical
ode to make all clinical records unidentifiable (in full
ompliance with the privacy law in Italy). The retro-
pective nature of the study design did not require the
ollection of any further informed consent.

In addition to the assessment of utilities loss with
PV-related diseases, this pilot study was designed to

nvestigate 3 secondary objectives: (1) on the basis of
tilities distribution, to appraise the validity of the pro-
edure, taking into account the effects of the following
ariables: age, quality of life perceived at baseline
measured using the European Quality of Life–5 Di-
ensions [EQ-5D] questionnaire [EuroQol Group,
otterdam, the Netherlands]), time from conization to
dministration of questionnaires, and mean time taken
or completion of the questionnaire among research
enters; and (2) to calculate the mean and the variance
f utilities associated with the diagnosis of CIN2-3,
hich are required to estimate the optimal sample size

o conduct a broader and statistically representative
tudy concerning the Italian population; and (3) and to
ssess the feasibility of this method for measuring util-
ties lost with other HPV-induced diseases that did not
irectly affect enrolled patients (eg, anogenital warts,
nvasive cervical cancer).

Patient Population
Patients eligible for enrollment met the following

criteria: age between 18 and 65 years at the time of
diagnosis; a histologically confirmed diagnosis of
CIN2-3; a recorded surgical procedure of hospital
conization; and time from conization to administra-
tion of questionnaires �78 weeks (to avoid the poten-
tial impairment effect of recollection that might be as-
sociated with a stressor event). All consecutive patients

recorded in the computerized archives at the clinical

Volume 33 Number 8
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centers within the 16 months preceding the end of Oc-
tober 2008 could be potentially eligible as respondents.
The enrollment procedure was suspended in December
2008, when the sample size matched a level corre-
sponding to �10% of overall CIN2-3 patients listed in
the clinical archives. This sample size was calculated to
provide a rational confidence level in assessing the fea-
sibility of the standardized TTO procedure exclusively.
The percentage was also based on the analysis of 2
previous publications that evaluated data recorded in
reliable and representative Italian databases on cervi-
cal cancer screening and cervical cancer registry.31,32

The study design and associated time frame are pre-
sented in Figure 1. Patients who did not fully complete
both questionnaires used in this pilot study (measuring
utilities and quality of life) and those with an incom-
plete clinical record were excluded.

Utility Elicitation Procedure
The TTO procedure was developed by Torrance et

al33–35 based on a less complicated but conceptually
quivalent method comparable to standard gamble (SG).
ike SG, TTO was based on trade-offs, in which respon-
ents “trade off” survival time and health states. The
tility value is measured by finding the point at which the
espondent cannot choose between 2 scenarios (indiffer-
nce). In cases of intermediate-term and chronic diseases,
he choice is generally between the illness for a period of
ime and perfect health for a shorter time, both followed

Figure 1. Design and observation time frame in this s
for eliciting health utilities in women with h
y death. In contrast, in short-term illnesses, the choice is

August 2011
etween the illness for a period of time and a worse health
tate for a shorter time, both followed by the same spec-
fied outcome.

In the conventional implementation, the first alter-
ative offers a suboptimal steady health state (i) with a
iven duration (t). A better health state (commonly
erfect health) of shorter duration (x) is offered as the
ompeting alternative. Both health states are followed
y death. The point of indifference (hi) is reached by
arying the duration spent in perfect health. Subse-
uently, by combining x and t, the value of the steady
ealth state is established as follows:

hi � x ⁄ t,

where x � t.
In cases of short-term diseases, the formal equa-

tion to achieve the point of indifference is calculated
as:

hi � 1 � (1 � hj) · x ⁄ t

On the basis of TTO procedure, utilities are cardinal fig-
ures representing the strength of patients’ preferences for
particular outcomes. According to a reference-based
guideline to design and produce health-state utility instru-
mentations,36 an algorithm committed to specifically to
the computer-guided administration of a questionnaire
was developed for the standardized elicitation of health-
state preferences in patients with HPV-related CIN2-3
lesions (see Supplemental Figure 2 in the online version at

of the use of a time trade-off standardized procedure
papillomavirus–related diseases.
tudy
uman
doi:10.1016/j.clinther.2011.06.012). The computerized

1087
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Clinical Therapeutics
method to elicit utilities was also realized to ensure an
entry and automatic transmission of data to dedicated
and protected electronic archives that were stored in pre-
determined computers of each research center.

The women enrolled underwent a computer-
guided face-to-face interview in which a series of 2
alternatives were presented, and the patients were
asked to choose the one that they preferred. Alter-
native A was a pathologic condition (eg, CIN2-3,
invasive cervical cancer, anogenital warts) that
might have been experienced for the remaining life
expectancy (on the basis of data by age and sex pro-
vided by the Italian National Institute of Statis-
tics37). Alternative B was a shorter period of time

hich would have been lived in a full healthy state,
ollowed by death. The duration of time spent in
lternative B was varied (depending on the disease)
ntil the achievement of the point of indifference.

For the elicitation of individual responses, conditions
ere presented using a written description and photos.
atients were also shown a bar (proportionally divided
nto “good” and “bad” health segments) to indicate
learly the number of years to trade-off, depending on
he patient’s age (see Supplemental Figure 3 in the online
ersion at doi:10.1016/j.clinther.2011.06.012). The
Q-5D was used to assess patients’ perception of health
tatus at baseline, using 5 dimensions: mobility, self-care,
sual activities, pain/discomfort, and anxiety/depres-
ion.38 Within each dimension were 3 levels of severity:
o problems; moderate problems; and severe problems
see Supplemental Figure 4 in the online version at

doi:10.1016/j.clinther.2011.06.012).
The computer-guided administration of question-

naires was preceded by an oral explanation about the
nature and objectives of the study to avoid any miscon-
ception in patients and possible mistakes. Interviewers
were provided with a written guideline and a time in-
terval (9–15 minutes) required to accomplish the elic-
itation of utilities to control and ensure that the imple-
mentation of TTO was a totally fulfilled standardized
procedure. To neutralize the confounding effect of a
deviating administration of questionnaires among re-
search centers, interviewers underwent 2 normalizing
training sessions.

Although health-state preferences should be sequen-
tially evaluated starting from the worst condition to
the best,25 utilities were also calculated for pathologies

such as invasive cervical cancer (an indisputably worse s

1088
condition compared with CIN2-3) and anogenital
warts, which did not directly affect respondents.

Statistical Analysis
All continuous data are expressed means (SD), and

95% CI is provided when appropriated. Considering a
hypothetically small sample size, nonparametric tests
were performed to avoid any predetermined assump-
tion on variables distribution (age, time from coniza-
tion to administration of questionnaires, and time
taken for the completion of questionnaires). Differ-
ences between utilities in study centers were tested with
the Kruskal-Wallis 1-way ANOVA by rank. The cor-
relation between utilities and age, EQ-5D score, and
time from conization to administration of question-
naires was tested using the Spearman’s rank correla-
tion coefficient (�). Both tests and � in particular were
performed as measuring the criterion validity of the
adopted procedure. Statistical significance was set at
� � 5%, and all analyses were conducted using SPSS
ersion 17 (SYSTAT, Chicago, Illinois).

RESULTS
Of 42 patients screened, 36 participated, providing an
overall response rate of 85.7%. All analyses were per-
formed on the sample of patients who completed the
TTO and EQ-5D (n � 36; mean [SD] age, 37.2 [9.0]
ears). The characteristics of the respondents are sum-
arized in Table I. Patients interviewed in Campbasso
ad a significantly shorter mean time from conization
o administration of questionnaires (32.8 [21.0]
eeks; P � 0.030). At the time of the interview, the
ean (SD) EQ-5D score (perception of their health

tate) was 0.93 (0.10) (high).
None of the 36 respondents refused to trade off a

ifetime for perfect health states given. The mean utility
alues by HPV-induced pathologies were 0.73 (0.22),
.71 (0.35), and 0.02 (0.08) for CIN2-3, anogenital
arts, and invasive cervical cancer, respectively (Figure
). The mean utility values for the 3 research centers by
PV-induced disease are reported in Table II. With the

omputer-guided administration of the TTO question-
aire, the mean utility values did not differ significantly
etween research centers on Kruskal-Wallis 1-way
NOVA. Variability was found in the utility values for
nogenital warts between research centers (range, 0.54
0.47] to 0.79 [0.27]), but this variability did not reach

tatistical significance.
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In Table III, the effects of age, time from conization
to administration of questionnaires, and EQ-5D score
at baseline are considered with respect to the standard-
ized computer-guided elicitation of patients’ health-
state preferences. On analysis of � values, none of the 3
onsidered variables were correlated with the utility
easurements between research centers. Although far

Table I. Characteristics of the respondents in this stu
eliciting health utilities in women with huma

Characteristic
Genoa

(n � 20) (

Age, y
Mean (SD) 38.5 (8.4) 35
Range 24–52

Time elapsed,†

mean (SD), wk 36.1 (20.9) 35

Time taken,‡ mean (SD), min 8.3 (2.3) 10
EQ-5D score, mean (SD) 0.96 (0.1) 0.9

EQ-5D � European Quality of Life–5 Dimensions questionn
*Kruskal-Wallis 1-way ANOVA by rank.
†Time from conization to administration of questionnaires.
‡Time for the completion of questionnaires.

Figure 2. Utilities elicited with the computer-
guided administration of the time trade-
off procedure in this study in women
with human papillomavirus (HPV)–re-
lated diseases (N � 36).
August 2011
rom the achievement of statistical significance, the
ariable time elapsed before the questionnaire admin-
stration in patients with CIN2-3 may have slightly
ffected the reported utility values. The variability
ound with anogenital warts was large but not statisti-
ally significant (95% CI, 0.22–0.85; P � 0.493).

Based on the variability of utility distribution values
ollected for a pathologic condition such as CIN2-3 (Fig-
re 3), the sample size required to have an error value of

� � 0.05 and a significance level of � � 0.05 was calcu-
lated. Given the parameters of the investigation (SD �

0.2), the minimum sample size required to estimate utili-
ties in a larger and statistically representative Italian fe-
male population was 360 patients; 60 for each evaluated
pathologic condition (atypical squamous cells of undeter-
mined significance, CIN1, CIN2-3, invasive cervical can-
cer, and anogenital warts), together with a control group
of 60 healthy age-matched patients.

To estimate resources needed, to minimize the orga-
nizational issues associated with the design of a study
involving a larger population, and to control that the
future implementation of computer-guided TTO
would be a totally standardized procedure, the accom-
plishment of utilities elicitation took a mean (SD) time
of 8.8 (2.3) minutes. Within the 3 research centers
there was no significant difference related to time taken
for health-related utility assessment (8.3 [2.3], 10.6

the use of a time trade-off standardized procedure for
illomavirus–related diseases.

e
1)

Campobasso
(n � 5)

All Patients
(N � 36) P*

6) 36.8 (11.4) 37.2 (9.0) 0.486
0 24–53 21–60

.7) 13.8 (10.4) 32.8 (21.0) 0.030

8) 8.6 (2.4) 8.8 (2.3) 0.061
2) 0.91 (0.1) 0.93 (0.1) 0.749
dy of
n pap

Rom
n � 1

.1 (9.
21–6

.3 (20

.6 (1.
0 (0.

aire.
[1.8], and 8.6 [2.4] minutes in Genoa, Rome, and Cam-
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pobasso, respectively). Measurements of utilities re-
lated to other HPV-induced diseases (anogenital warts,
invasive cervical cancer) was carried out without any
additional time. It is logical that the utilities elicited in
this pilot trial cannot be immediately implemented in
studies focused on cost-utility analysis or cost-effec-
tiveness analysis. This requires that utilities are col-
lected in a larger number of patients with HPV-induced
diseases through the computer-guided administration
of the TTO standardized procedure.

Table II. Utility measurement in this study of the us
health utilities in women with human papill

HPV-Related Disease
Genoa

(n � 20)

CIN2-3
Mean (SD) 0.72 (0.23)
Median 0.80
95% CI 0.61–0.83

Anogenital warts
Mean (SD) 0.79 (0.27)
Median 0.91
95% CI 0.66–0.91

Cervical cancer
Mean (SD) 0.00 (0.00)
Median 0.00
95% CI 0.00–0.00

CIN2-3 � high-grade cervical intraepithelial neoplasias.
*Kruskal-Wallis 1-way ANOVA by rank.

Table III. Validity of the time trade-off procedure, me
in women with human papillomavirus (HPV

HPV-Related Disease

Age

� P

CIN2-3 –0.079 0.645
Anogenital warts –0.070 0.686
Cervical cancer 0.223 0.191

� � Spearman’s rank correlation coefficient; CIN2-3 � hi
Quality of Life–5 Dimensions questionnaire.
*Time elapsed between conization and questionnaire admin
1090
DISCUSSION

In these economically turbulent times, health policy
decisions are made according to appropriate proce-
dures and considering the comparative evaluation of
new and existing technologies for given diseases such
as HPV-induced diseases (eg, anogenital warts, precan-
cerous lesions, and invasive cervical cancer). The eval-
uation of health programs is a part of health technol-
ogy assessment research. Whether efficiency is the

time trade-off standardized procedure for eliciting
irus (HPV)–related diseases.

Rome
n � 11)

Campobasso
(n � 5) P*

0.809
74 (0.24) 0.73 (0.11)

0.85 0.75
.58–0.90 0.59–0.87

0.493
54 (0.47) 0.77 (0.32)

0.50 0.91
.22–0.85 0.37–1.00

0.097
06 (0.13) 0.00 (0.00)

0.00 0.00
.00–0.15 0.00–0.00

d by correlation coefficient, for eliciting health utilities
lated diseases (N � 36).

Time Elapsed* EQ-5D

� P � P

–0.283 0.095 –0.063 0.716
–0.222 0.192 0.039 0.823
–0.002 0.992 –0.107 0.533

de cervical intraepithelial neoplasias; EQ-5D � European

ion.
e of a
omav

(

0.

0

0.

0

0.

0

asure
)–re

gh-gra

istrat
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guiding principle of decision-making process, cost-ef-
fectiveness analysis and cost-utility analysis are the
preferred strategies.39,40 Both strategies incorporate

Figure 3. Distribution of utility values for high-grade
cervical intraepithelial neoplasias in this
study of the use of a time-trade-off stan-
dardized procedure for eliciting health util-
ities in women with human papillomavi-
rus–related diseases (N � 36).

Figure 4. Utility values in a previously published s
ease.28,42– 48
August 2011
the costs of treatment and express the added value of
health interventions with additional resources required
to increase the outcome measured at baseline (eg,
LYGs). As a result, regulatory agencies approve new
expensive health care treatments, devices, or primary
prevention programs (eg, vaccination) and the licens-
ing of new drugs on the basis of health technology
assessments, including cost-utility analysis, with na-
tional and international perspectives.22,41 Cost-utility
and cost-effectiveness analyses take into account utility
values in each assessment; however, the validity of a
cost-utility analysis depends on the validity of its com-
ponents. Because there is no a “gold standard” for
utilities, different elicitation methods may produce dif-
ferent utilities from the same respondents. More im-
portant, utilities elicited for the same disease do not
have exactly the same values in all countries.

Arnesen and Trommald26 reviewed the findings
from several TTO studies conducted with the same
methodology for eliciting utilities from the patient’s
perspective. As depicted in Figure 4, utilities for end-
stage renal disease in patients undergoing hemodialysis
in a hospital setting ranged from 0.39 to 0.84 in the
selected publications. This large variability may have
been associated with many parameters of study design
and methodology. The SDs were generally large, and

in hospitalized patients with end-stage renal dis-
tudy
1091



Clinical Therapeutics
most of the research groups used complete samples,
but the response rates varied greatly. The TTO was
administered as questionnaires or as personal, struc-
tured, semistructured, or computer-assisted inter-
views. The influence of quality of life at baseline, age,
and sex on the utility values was not systematically
considered. The hypothetical life expectancy used as a
time horizon for the trade varied significantly between the
studies. Doubtless, the wide variation in results found for
hemodialysis is representative for the methodological ap-
proach. The comparison of elicited utility values was even
more complicated when populations from different
countries were considered. The utility assessment can be
influenced by several factors basically related to social
and cultural issues, which should be added to specific
potential procedural bias, including health-state descrip-
tions, cognitive burden, and interviewer bias.

The health-state description might not be an issue
if a respondent previously experienced health prob-
lems induced by a particular disease. In contrast, a
hypothetical health state requires narrations and de-
scriptions that can be positively or negatively
framed, and these descriptions may vary signifi-
cantly between interviewers.49,50 Orally provided
descriptions may overload or weaken the memory of
respondents. Such confounding effects may be
avoided by providing a written health-state descrip-
tion that is detailed either from a positive or a neg-
ative perspective, and graphic illustrations together
with text to provide standard and neutral informa-
tion and to facilitate memory recall.

The elicitation of utilities can also be a cognitive
challenge. Respondents may have difficulty with nu-
meracy or with the comprehension of proportional re-
maining life-years to trade-off.51 Such inconveniences
may be addressed with a careful and standardized ex-
planation, with simple and self-explanatory figures,
and by testing the comprehension of respondents with
regard to the questionnaires. Computerized elicitation
methods may improve the assessment of utilities.52,53

Interviewers have reported user-friendly administra-
tion and patients’ full comprehension of the entire
TTO procedure, with none of the patients reporting
any misunderstanding or complaint.

A TTO method with a human assessor who explains
each step and addresses questions stimulating answers is
subject to interviewer bias. As previously mentioned, this
bias may be surmounted with careful training of inter-

viewers and systematic control in the adherence to the

1092
protocol. Presumably, the best approach is represented
by automated elicitation, which may prevent many of the
concerns of interviewer bias.

A literature search did not identify any previously
published studies that analyzed utilities loss using a
computer-guided administration of a TTO procedure
for the standardized elicitation of health-state prefer-
ences in Italy. The findings from the present multi-
center pilot study suggest feasibility and appropriate-
ness of a TTO standardized procedure to assess utilities
in patients affected by CIN2-3, anogenital warts,
and/or invasive cervical cancer. The computer-guided
administration of TTO questionnaires together with
visual aids and specific education of interviewers may
have ensured a homogeneous pattern of administra-
tion, may have been comprehended by patients, and
may have led to a lack of data-entry errors and calcu-
lation errors. The findings from the present pilot study
allowed for an estimation of resources (time and per-
sonnel) required for optimal planning and implemen-
tation of a larger study, which is expected to involve
360 women. Regardless of the specific pathology con-
sidered, the EQ-5D was found to be effective in assess-
ing the general health-state preferences of the popula-
tion studied.

There were some caveats about this pilot study. Al-
though the TTO procedure is widely used for measur-
ing patients’ health-state preferences, it is not always
possible to determine construct validity because utili-
ties may legitimately change over time. They can be
affected by different sociocultural and economic fac-
tors and by health care settings. Validity and reliability
are 2 basic requirements for such evaluations. Al-
though considered as 2 distinct methodological con-
cepts, the boundary between validity and reliability is
mathematically and conceptually blurred. The term
validity suggests a method that can effectively measure
what it was designed to measure. For subjective issues,
such as health-state preferences, validity testing is not
easy, especially considering the lack of a gold standard.
The achievement of reliability is to some extent a tech-
nical matter; in contrast, validity is much more than the
implementation of the appropriate technicality. Be-
cause it is related to the nature of the unit measured,
validity is closely connected with the essence of proce-
dure itself.54 In the present study, based on the analysis
of correlation coefficients between research centers, an
assessment of the criterion validity of the TTO proce-

dure was performed. Although age, EQ-5D score, and
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time from conization to administration of question-
naires were not found to be correlated with the elicited
utility values, variability was found with anogenital
warts (range, 0.54–0.79). Despite that the number of
enrolled patients with CIN2-3 lesions matched the pre-
defined 10% rate of those listed in the clinical archives,
the sample size might not have been completely ade-
quate to detect statistically significant differences con-
cerning anogenital warts. Utilities elicited for invasive
cervical cancer might be deemed similar to the lowest
limit of expected values. However, health is the most
important aspect of life to some patients, who would
prefer to live a short life in perfect health rather than
trade for a long life with severe health problems.55 This
idea supports that utilities should be calculated on the
basis of time preferences elicited from patients who
have actually experienced the pathologic condition be-
ing analyzed.

CONCLUSION
Based on the findings from this pilot study, a TTO
standardized procedure is expected to be feasible and
appropriate for assessing utilities in patients affected
by HPV-induced diseases and for cost-effectiveness
analyses of cervical cancer prevention in Italy.
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SUPPLEMENTARY MATERIAL
This supplementary material was provided by Mennini
et al to provide readers with additional information on
the article titled “Time trade-off procedure for measur-
ing health utilities loss with human papillomavirus–
induced diseases: a multicenter, retrospective, observa-
tional pilot study in Italy” (Clin Ther. 2011;33:
XXX–XXX).

Overview of the Study
This pilot study was designed to assess the feasibility

of a computer-guided administration of a standardized
time trade-off (TTO) procedure to quantify utilities
loss in health states affected by HPV-induced patholo-
gies in Italy.

On the basis of a published guideline to design and
produce health-state utility instrumentations,1 a spe-
ific algorithm committed to the computer-guided ad-
inistration of a questionnaire for the standardized

licitation of utilities in patients with HPV-related
igh-grade cervical intraepithelial (CIN2-3) lesions
as developed. The logic underlying the relationship
f the algorithm can be formulated as follows:

where ex is the life expectancy, y indicates a propor-
ion of the life expectancy, and i indexes the specific
uestion number.

Pathologic conditions of interest were presented us-
ng a simply written description and explaining illus-
rations. The description of disease states were pro-

ided as follows.

1095.e1
Cervical Intraepithelial Neoplasia Grades 2 and 3
Cervical intraepithelial neoplasia (CIN) 2-3 lesions

are asymptomatic lesions (“irregularities” or “altera-
tions”) of the cervix. They are diagnosed with a Pap
test and can be observed with an instrumental exami-
nation so-called colposcopy. This condition generally
tends to worsen, and a spontaneous regression is very
rare. Treatment is based on the removal of the affected
tissue with a loop diathermy (ordinary surgical
procedure).

After the administration of a local anaesthetic, the
gynaecologist removes the portion of cervical tissue
involved with a hot wire loop. The procedure is pain-
less, however a sensation of warmth can be produced.
The operation does not affect future fertility. This con-
dition can be usually associated with the psychological
fear of possible malignant cancer development. In ad-
dition, a major concern is given by the risk of possible
infection transmitted to the partner and outcomes of
future pregnancies.

Cervical Cancer
Invasive cervical cancer is a lesion commonly bleed-

ing after contact (especially during sexual intercourse)
or even spontaneously. When the dimension is rele-
vant, they can cause pain in the lower abdomen and
several other symptoms involving the bladder and the
rectum. In advanced stages, the bleeding is persistent
and difficult to control, a radiating back pain (similar
to renal colic) is usual and caused by the tumour mass
pushing on close organs.

The treatment is primarily based on surgery, which
results in the removal of entire uterus. Depending on
the tumour size, the surgical intervention can be per-
formed in two ways.

In the case of very small tumours, the uterus and
ovaries are removed (in young women one ovary may
be spared whenever possible), no functional disorders
occur and the woman can have normal sexual inter-
course. With larger tumours, surgery is more radical
and involves the removal of lymph nodes and tissues
surrounding the cervix, including vessels and nerves of
bladder and rectum. The postoperative course is longer
with an impairment function of bladder and rectum
(difficult urination, urinary retention, difficult defeca-
tion). Sexual intercourse is more difficult and or pain-

ful. Legs may be swollen.
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Anogenital Warts
Anogenital warts are lesions caused by a virus

(HPV) transmitted mainly through sexual intercourse.
The warts can appear in any part of the anogenital
area. They appear as small pinkish and fleshy lesions.
They are normally asymptomatic, but can sometimes
cause itching.

Genital warts located on the skin of the genital area
and perineum can be treated by applying some creams
or solutions; in some cases, this may cause a burning
sensation and redness. If local drugs are not effective,
anogenital warts can be surgically removed with a local
or a general anaesthesia (if they are very numerous).

Warts located on the mucosa of the vulva and vagina

August 2011
cannot be treated with creams or solutions; patients
undergo surgical removal. After treatment, the ano-
genital warts may recur. In these cases, the above-men-
tioned surgical removal is needed. Anogenital warts
are generally associated with anxiety, with a dirty feel-
ing and possible rejection by sexual partner.
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Supplementary Figure 1. Wart lesions localized on
external genital area.
Accessed October 2009.
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Supplementary Figure 2. Computer-guided administration of a TTO procedure for the standardized elicitation
of health state preferences in patients with HPV-related CIN2-3 lesions.
Supplementary Figure 3. Bars visualizing good health state (green, bottom) and bad health state (red, top) to
evaluate alternative options.
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Supplementary Figure 4. Standardized administration system of the EQ-5D.
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