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Abstract
Objectives—(1) To define a set of health state descriptions related to screening, diagnosis,
prognosis, and toxicities relevant to ovarian cancer; (2) To derive a set of quality of life-related
utilities to be used for cost-effectiveness analyses.

Methods—A comprehensive list of health states was developed to represent the experiences of
diagnostic testing for ovarian cancer, natural history of ovarian cancer (e.g., newly diagnosed early
stage ovarian cancer, recurrent progressive ovarian cancer) and the most common chemotherapy-
related toxicities (e.g. alopecia, peripheral neuropathy, pain, neutropenia, fatigue). Valuation of each
health state was obtained through individual interviews of 13 ovarian cancer patients and 37 female
members of the general public. Interviews employed visual analog score (VAS) and time trade off
(TTO) methods of health state valuation.

Results—Mean TTO-derived utilities were higher than VAS-derived utilities by 0.118 units
(p<0.0001). Mean VAS-derived utilities for screening tests were 0.83 and 0.81 for true negative
blood test and ultrasound; 0.79 and 0.78 for false negative blood test and ultrasound, respectively.
Patients and volunteers generally agreed in their preference ranking of chemotherapy-associated
states, with lowest rankings being given to febrile neutropenia, grade 3–4 fatigue, and grade 3–4
nausea/vomiting. For 55% of chemotherapy-associated health states the average utility assigned was
higher for patients than for volunteers.
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Conclusions—This study establishes societal preferences for a number of health states related to
screening, diagnosis and treatment of ovarian cancer that can be used for assessing the cost-
effectiveness of different ovarian cancer screening and treatment regimens.

Introduction
Ovarian cancer is usually diagnosed at an advanced stage when cure is unlikely. Most patients
with advanced disease achieve clinical remission following surgery and chemotherapy but
eventually relapse; those who experience recurrence often receive multiple salvage
chemotherapy regimens. The practice of treating patients whose recurrent disease is incurable
with toxicity-inducing regimens has sometimes been questioned; supportive care is often
considered a reasonable alternative to costly and toxic salvage chemotherapy regimens that
may have no effect on overall survival [1–3]. It is therefore imperative that the quality of life
associated with any management decision related to ovarian cancer be closely examined.

Cost-effectiveness models offer one way to examine options in the management of a disease.
For ovarian cancer, treatment choices often center around the cost of a specific chemotherapy
treatment, the survival expected to result from its use, and its toxicities [2]. These models are
used to determine the costs and outcomes associated with the different management strategies,
which in turn can be used to determine whether one treatment option should be preferred over
another. Strategies are usually compared using cost per year of life saved, which quantifies
improvements in survival, or cost per quality adjusted life year (QALY), which quantifies
improvements in survival and disease-related morbidity. Of the two, QALYs are the
recommended outcome for cost-effectiveness analyses[4]. In order to report results in QALYs,
a utility must be assigned to the health state of interest. A utility is a number between 0 and 1,
with 1 representing perfect health and 0 representing death. Accepted methods for calculating
a utility include the time trade off (TTO) and standard gamble (SG) methods, which are usually
performed via an extensive interview designed to determine an individual’s preferences for
one health state (e.g., progressive metastatic ovarian cancer) compared to another (e.g., perfect
health)[5]. Members of the general public are the recommended group from which to derive
health state-specific valuations for performing cost-effectiveness analyses from a societal
perspective[4].

There is a paucity of validated health state-specific utilities related to the diagnosis of ovarian
cancer. Prior studies that have derived health state-related utilities for ovarian cancer have
addressed specific clinical scenarios[6–10]. Due to differences between studies in the
methodology used to evaluate health state preferences, as well the combination in some studies
of multiple different symptoms within each health state, utilities derived from prior studies are
not always appropriate for use in decision models evaluating screening or treatment decisions
for ovarian cancer[6–10]. We created a set of health states that correspond to ovarian cancer
screening, diagnosis, progression, and the most frequent toxicities encountered by patients
receiving standard chemotherapy regimens for ovarian cancer. We interviewed individuals
from two populations: (1) patients with a current or prior diagnosis of ovarian cancer, and (2)
female members of the general public without a diagnosis of ovarian cancer. Interviews were
conducted in order to derive, using an established methodology, a set of health state-related
utilities. Such scores can then be used to determine the cost per QALY of prevention, screening,
and treatment strategies for women with ovarian cancer.

Methods
Health states: first draft

Following Institutional Review Board approval, we developed a set of health state descriptions
corresponding to the experiences of undergoing screening and diagnostic tests for ovarian
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cancer (Group A, states 1–4), various phases in the natural history of ovarian cancer (Group
B, states 5–14), and the toxicities associated with its treatment with chemotherapy (Group C,
states 15–25). These descriptions capture physical and emotional aspects of each health state,
as well as the time involved for treatment or diagnosis (Appendix 1). With regard to
chemotherapy-related toxicities, we identified those which are both most common and of
sufficient severity to potentially affect QoL, including: peripheral neuropathy, nausea and
vomiting, alopecia, myalgia/arthralgia, neutropenia, fatigue, and stomatitis. For most toxicities
we developed a description of “mild to moderate” effects which generally correspond to
National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) grades
1–2 (usually managed as an outpatient) and “severe” effects incorporating CTCAE grades 3–
4 (usually requiring hospitalization or major intervention)[11]. We also included a number of
descriptive health states that comprise frequently experienced combinations of disease status
and common toxicities (e.g., newly diagnosed advanced ovarian cancer with grade 1–2
neurotoxicity, grade 1 nausea/vomiting, and grade 2 alopecia). We performed exploratory
interviews with two practicing gynecologic oncologists, one gynecologic oncology nurse
clinician, and two women with a history of ovarian cancer and chemotherapy treatment in
constructing health state descriptions.

Health states focus group
A focus group composed of two gynecologic oncology nurse clinicians, one gynecologic
oncologist, one gynecologic oncology physician’s assistant and one clinical social worker
reviewed the drafted health state descriptions in detail and made suggestions regarding the
severity or appropriateness of symptoms described as well as their emotional and social
consequences. This process resulted in the final version of the 25 descriptive health states
(Appendix 1).

Health state valuation
Subjects—Thirty-seven female members of the public without a personal history of ovarian
cancer (“volunteers”) and thirteen women with a prior diagnosis of ovarian cancer (either
currently being treated or previously treated; “patients”) were recruited to valuate the 25 health
states. Volunteers were recruited using flyers on public blackboards at Duke University
Medical Center. Eligibility criteria for volunteers consisted of no personal history of ovarian
cancer. Patients were recruited using flyers placed in examination rooms at Duke University
Gynecologic Oncology Clinic. Eligibility criteria for patients consisted of a confirmed personal
history of ovarian cancer. A nominal monetary incentive was offered for participation.
Volunteers were asked to evaluate a random sample of ten of the 25 descriptive health states
(Groups A–C). Patients evaluated only Group C (chemotherapy-associated states) due to
concern regarding the impact of detailed descriptions of prognosis and survival on the
psychological well-being of women with a diagnosis of ovarian cancer. All recruited subjects
were able to complete the study.

Interview method—Subjects were interviewed by a single trained research nurse using the
visual analog score (VAS) and time trade off (TTO) methods[12]. The subject was first asked
to read a health state description and then asked to listen while it was read aloud. She was then
asked to rate the health state by placing a mark on a continuum from zero to 100, with 100
representing perfect health and zero representing death. The scale contained no gradations other
than 0 and 100. The VAS was calculated as the distance from zero to the mark placed by the
subject, divided by the measured distance from zero to 100 on the VAS. The TTO interview
was then administered as follows (Appendix 2): The subject was asked to choose between (a)
30 years in the health state described and (b) a lower number of years in a state of perfect health.
The utility of the health state, a ratio between 0 and 1, was calculated as the minimum number
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of years of perfect health the patient would prefer in exchange for 30 years in the health state
described, divided by 30.

Statistical analysis
The mean, standard deviation, median, and range of values for each health state was calculated
for patients and volunteers separately. Comparison between patient and volunteer responses
was performed using the Wilcoxon Rank-Sum test. The Spearman correlation coefficient was
calculated to compare scores obtained using the two valuation methods (VAS and TTO). The
student t-test was used to determine whether mean TTO-and VAS-derived utilities were
significantly different.

Results
Of 50 participating subjects, 13 were patients and 37 were volunteers. The mean age of patients
was 58 (range 41–81) and volunteers, 41 (range 20–59). Subject characteristics are listed in
Table 1. The median time from diagnosis of patients was 19 months. Twelve of 13 patients
had a disease stage of IIIC or IV; four had experienced disease recurrence or persistence, and
six patients had received two prior cytotoxic chemotherapy regimens. Six patients had been
treated on clinical trials of consolidation therapy, receiving taxanes, biologic agents or placebo.
Each patient performed valuation of 11 health states, while each volunteer rated an average of
10 health states. One volunteer participated twice; an average of the valuations was included
in the analysis for health states evaluated twice by this subject. VAS and TTO-derived utilities
were significantly positively correlated in 14/36 (39%) of valuations. TTO-derived utilities
were on average higher than VAS-derived utilities by 0.118 units (p<0.0001). Twenty-four of
25 (96%) health states had a higher average TTO- than VAS-derived utility.

Utilities for ovarian cancer screening-related health states are listed in Table 2. The mean VAS-
derived utilities for screening-related states were slightly lower in false positive scenarios: 0.83
for a screening blood test versus 0.81 for false positive blood test requiring an additional
ultrasound; 0.79 for screening transvaginal ultrasound versus 0.78 for a false positive
ultrasound resulting in laparoscopy. TTO-derived utilities were similar for all the screening-
related states (median 0.97 for each).

Utilities for ovarian cancer diagnosis-related health states are listed in Table 3. Newly
diagnosed early stage ovarian cancer and ovarian cancer remission were the two highest ranked
states using both valuation methods. The three lowest ranked states using both methods were
end stage ovarian cancer, recurrent progressive ovarian cancer with grade 3–4 toxicity, and
recurrent progressive ovarian cancer with grade 1–2 toxicity.

Table 4 lists TTO-derived utilities for chemotherapy-associated health states; TTO and VAS
results for patients and volunteers are depicted in Figure 1. Both patients and volunteers ranked
grade 2 alopecia as most preferable, followed by grade 1–2 peripheral neuropathy, grade 2
stomatitis, and grade 1–2 myalgia. Volunteers ranked grade 3–4 myalgias lowest, while both
patients and volunteers ranked febrile neutropenia, grade 3–4 fatigue, and grade 3–4 nausea/
vomiting at or near the bottom. Six out of 11 (55%) chemotherapy-associated health states
were given higher mean utilities by patients than by volunteers using either TTO or VAS
methods. Grade 1–2 peripheral neuropathy (VAS median = 0.87 for patients and 0.78 for
volunteers, p=0.025) and grade 3–4 myalgia (TTO median = 0.87 for patients and 0.33 for
volunteers, p=0.07) were rated significantly more highly by patients than volunteers.
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Discussion
The consideration of quality of life is of utmost importance to those helping women make
decisions about their health care. This is further highlighted in the context of management
decisions for an often incurable malignancy. This study establishes societal preferences for
health states related to screening for ovarian cancer, its diagnosis, prognosis, and treatment. It
also provides utilities for common clinical scenarios such as the false positive screening test,
newly diagnosed cancer of early or late stage with commonly experienced levels of toxicity,
and different phases in the natural history of ovarian cancer, including levels of progression
and remission. In addition, this study reports valuations of chemotherapy-related states
obtained from both volunteers and women with a diagnosis of ovarian cancer. These results
are a resource to those who wish to construct health economic models, especially given the
paucity of previously validated health state-related utilities concerning patients with ovarian
cancer.

This study complements those of others who have derived health preference utilities related to
ovarian cancer treatment. [6] [7–10,13,14] These have often addressed specific clinical
questions but may not have always been appropriate for use in more general cost-effectiveness
analyses conducted for informing policy decisions. For example, in performing a cost-utility
analysis of two primary chemotherapy regimens for treatment of ovarian cancer[6], Ortega et
al (1997) incorporated both a specific chemotherapy regimen and the patient’s disease status
into each health state description, such that the resulting utilities are not easily generalizable.
Sun et al (2002) interviewed 40 patients with advanced ovarian cancer during inpatient high
dose chemotherapy/stem cell transplant admissions[7]. Utilities were assigned to health states
associated with a number of chemotherapy toxicities. However, the study deviated from the
traditional TTO method in that patients were asked to compare two different toxicity profiles
(as opposed to comparing one toxicity description with perfect health). Similar to the findings
of Sun et al in this and a second study using VAS methodology[8], we found that severe nausea
and vomiting received one of the lowest rankings from patients, while alopecia was perceived
as one of the least bothersome. In addition, as the CTC grade of a toxicity increased, the utility
dropped. Also similar to the Sun study, we found that TTO-derived utilities tended to be higher
than those derived using the VAS. Visual scales for comparing health state preferences are
subject to inherent measurement biases and are generally less accurate than the TTO method
[12].

While we asked only volunteers to valuate diagnosis- and prognosis-related health states, we
obtained valuations from both patients and volunteers for health states related to the experience
of chemotherapy treatment. We found that patients usually assigned a higher preference to
chemotherapy-associated states than did volunteers. Similarly, Calhoun et al (1998) previously
evaluated physician and patient preferences for ototoxicity, nephrotoxicity, and neurotoxicity
of increasing severity (5 states for each toxicity)[13] and found that physician-assigned utilities
were markedly lower than those assigned by patients. This may indicate clinicians’ bias toward
withholding potentially toxic treatments due to perception of a lower QoL associated with
treatment. In another study, Calhoun et al (2004) administered a utilities questionnaire to
women with ovarian cancer, women without ovarian cancer who were at different levels of
risk, and gynecologic oncologists regarding their preferences for specific toxicities at varying
levels of severity. Similar to our study, the authors found that utility scores varied significantly
between groups, with patients who had experienced specific toxicities assigning more
favorable utility scores than those who had not[9]. While health state valuations are
traditionally performed by members of the public[4], the QoL as perceived by the patient is a
critical piece of information for those making recommendations about treatment in the setting
of recurrent, often incurable disease. This valuation of health states related to the treatment of
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ovarian cancer will allow us to further refine existing models related to the choice of treatment
for various stages and phases in the natural history of this disease [15,16].

An alternative way to derive a set of QoL-related utilities is to convert the results of a QoL
questionnaire to a utility score. Such conversions are usually not mathematically simple and
must be validated. Stein et al (2007) obtained EORTC-QLQ-C30 questionnaire results from
66 women with advanced ovarian cancer who were participating in clinical trials[10] and used
a data clustering method to derive generic health state descriptions to represent each cluster,
which were then presented to a panel of 39 members of the general public for assignment of
utility scores. Because clusters of generic symptoms (e.g., fatigue, pain, shortness of breath,
anxiety) which were not identifiable as ovarian cancer-related conditions, were addressed in
the health state descriptions, the results of this study can not be directly used in a cost-
effectiveness analysis outside the context of a specific clinical trial that uses the same QoL
questionnaire.

The ability to place a value on the physical and emotional experiences of undergoing screening
is important in the quality-adjustment of any survival advantage that might be afforded by
cancer screening. We found that false positive screening states were rated slightly lower using
the VAS, but not TTO, method compared to true negative and true positive states. While there
is no currently recommended screening test for ovarian cancer, the ongoing discovery and
validation of single- and multiple-biomarker assays and the performance of large clinical trials
of multimodal ovarian cancer screening make evaluation of screening from a health economic
perspective extremely relevant[17–21]. Given the low prevalence of ovarian cancer, even
screening tests whose specificity exceeds 99% may be inadequate due to the large number of
false positive results[22]. While we did not observe a significant difference in utilities between
screening tests with versus without false positive results, the experience of a screening test
alone appears to result in a QoL below that of perfect health. Even this slight decrement in
QoL resulting from a screening test may affect its potential cost effectiveness in the setting of
a disease with low prevalence such as ovarian cancer.

This study is limited by its small size, particularly with regard to the small number of women
with ovarian cancer who performed health state valuations (n=13); each health state received
16 or fewer valuations. Clearly a larger study of a more diverse population of both patients and
volunteers is needed to confirm this study’s findings. Future studies should consider including
male volunteers and should include additional demographic information such as education and
income levels, dependant family members, close contacts or family members with ovarian
cancer. Other potential sources of bias include the collection of data by a single interviewer
and the 30 year time frame used in the time trade off interview. In order to present a realistic
life expectancy for volunteers, we chose 30 years, which may have introduced unintentional
bias into patients’ valuation of some health states. Finally, due to concerns about the subjects’
emotional well being, we did not ask women with ovarian cancer to evaluate health states in
groups A and B which contained prognostic information and recurrence scenarios. This limits
our interpretation of the utilities obtained when considering the perspective of the patient.
However, health state valuations by volunteers are considered most appropriate for use in health
economic models that are designed from a societal perspective [4].

In conclusion, we have established societal preferences for a group of health states related to
screening, diagnosis, and treatment for ovarian cancer. We have established patient and societal
preferences for the toxicities most commonly experienced by women with ovarian cancer, with
the severity of each description calibrated to mild-moderate (grade 1–2) or severe (grade 3–4)
CTC criteria. This QoL-related data will be a useful resource for construction of health
economic models and may be relevant to future clinical trial design.
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Figure 1.
Median chemotherapy-related health state preferences

Havrilesky et al. Page 9

Gynecol Oncol. Author manuscript; available in PMC 2010 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Havrilesky et al. Page 10
Ta

bl
e 

1
Su

bj
ec

t C
ha

ra
ct

er
is

tic
s

Pa
tie

nt
s

V
ol

un
te

er
s

M
ea

n
M

ed
ia

n
R

an
ge

M
ea

n
M

ed
ia

n
R

an
ge

A
ge

58
55

41
–8

1
41

42
20

–5
9

R
ac

e

 
C

au
ca

si
an

13
18

 
A

fr
ic

an
 A

m
er

ic
an

0
11

 
H

is
pa

ni
c

0
1

 
U

nk
no

w
n/

no
t r

ep
or

te
d

0
7

St
ag

e

 
II

B
1

 
II

IC
8

 
IV

4

R
ec

ur
re

nt
/p

er
si

st
en

t d
is

ea
se

 
ye

s
4

 
no

9

Pr
io

r c
he

m
ot

he
ra

py
 re

gi
m

en
s*

 
1

7

 
2

6

A
ct

iv
e 

ch
em

ot
he

ra
py

 tr
ea

tm
en

t*

 
ye

s
5

 
no

8

If
 n

ot
 a

ct
iv

e,
 m

on
th

s s
in

ce
 la

st
 c

he
m

ot
he

ra
py

 tr
ea

tm
en

t*
10

.5
1–

84

* Ex
cl

ud
in

g 
bi

ol
og

ic
 v

er
su

s p
la

ce
bo

 tr
ea

tm
en

ts
 g

iv
en

 o
n 

bl
in

de
d 

cl
in

ic
al

 tr
ia

ls
 o

f c
on

so
lid

at
io

n 
th

er
ap

y

Gynecol Oncol. Author manuscript; available in PMC 2010 May 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Havrilesky et al. Page 11
Ta

bl
e 

2
U

til
iti

es
 fo

r o
va

ria
n 

ca
nc

er
 sc

re
en

in
g-

re
la

te
d 

he
al

th
 st

at
es

, v
is

ua
l a

na
lo

g 
sc

or
e 

(V
A

S)
 a

nd
 ti

m
e 

tra
de

 o
ff

 (T
TO

) m
et

ho
ds

H
ea

lth
 S

ta
te

n
V

is
ua

l A
na

lo
g 

Sc
or

e
T

im
e 

T
ra

de
 O

ff 
Sc

or
e

M
ed

ia
n

R
an

ge
M

ea
n

SD
M

ed
ia

n
R

an
ge

M
ea

n
SD

Sc
re

en
in

g 
bl

oo
d 

te
st

15
0.

90
0.

39
–1

0.
83

0.
17

0.
97

0.
33

–0
.9

7
0.

90
0.

18

Sc
re

en
in

g 
tra

ns
va

gi
na

l u
ltr

as
ou

nd
15

0.
92

0.
21

–1
0.

79
0.

23
0.

97
0.

03
–0

.9
7

0.
83

0.
27

Sc
re

en
in

g 
bl

oo
d 

te
st

 w
ith

 fa
ls

e 
po

si
tiv

e 
re

su
lt

16
0.

89
0.

49
–1

0.
81

0.
17

0.
97

0.
03

–0
.9

7
0.

88
0.

26

Sc
re

en
in

g 
tra

ns
va

gi
na

l u
ltr

as
ou

nd
 w

ith
 fa

ls
e 

po
si

tiv
e 

re
su

lt
15

0.
85

0.
31

–1
0.

78
0.

21
0.

97
0.

5–
0.

97
0.

90
0.

14

Gynecol Oncol. Author manuscript; available in PMC 2010 May 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Havrilesky et al. Page 12
Ta

bl
e 

3
U

til
iti

es
 fo

r d
ia

gn
os

is
-r

el
at

ed
 h

ea
lth

 st
at

es
, V

A
S 

an
d 

TT
O

 m
et

ho
ds

H
ea

lth
 S

ta
te

n
V

is
ua

l A
na

lo
g 

Sc
or

e
T

im
e 

T
ra

de
 O

ff 
Sc

or
e

M
ed

ia
n

R
an

ge
M

ea
n

SD
M

ed
ia

n
R

an
ge

M
ea

n
SD

O
va

ria
n 

ca
nc

er
-c

lin
ic

al
 re

m
is

si
on

16
0.

75
0.

32
–1

0.
72

0.
21

0.
95

0.
03

–0
.9

7
0.

83
0.

25

Ea
rly

 o
va

ria
n 

ca
nc

er
 –

 n
ew

ly
 d

ia
gn

os
ed

16
0.

67
0.

24
–0

.9
4

0.
62

0.
19

0.
93

0.
03

–0
.9

7
0.

81
0.

26

N
ew

ly
 d

ia
gn

os
ed

 o
va

ria
n 

ca
nc

er
 –

 c
he

m
ot

he
ra

py
/g

ra
de

 1
–2

 to
xi

ci
ty

16
0.

56
0.

22
–0

.8
6

0.
50

0.
21

0.
67

0.
03

–0
.9

7
0.

60
0.

31

R
ec

ur
re

nt
 o

va
ria

n 
ca

nc
er

 –
 re

sp
on

di
ng

 to
 c

he
m

ot
he

ra
py

/g
ra

de
 3

–4
 to

xi
ci

ty
14

0.
39

0.
17

–0
.9

1
0.

40
0.

19
0.

67
0.

17
–0

.9
7

0.
61

0.
24

R
ec

ur
re

nt
 o

va
ria

n 
ca

nc
er

 –
 re

sp
on

di
ng

 to
 c

he
m

ot
he

ra
py

/g
ra

de
 1

–2
 to

xi
ci

ty
15

0.
43

0.
22

–0
.8

9
0.

44
0.

20
0.

50
0.

03
–0

.9
3

0.
50

0.
34

A
dv

an
ce

d 
ov

ar
ia

n 
ca

nc
er

 –
 n

ew
ly

 d
ia

gn
os

ed
14

0.
41

0.
15

–0
.8

5
0.

45
0.

23
0.

50
0.

03
–0

.9
3

0.
55

0.
29

N
ew

ly
 d

ia
gn

os
ed

 o
va

ria
n 

ca
nc

er
 –

 c
he

m
ot

he
ra

py
/g

ra
de

 3
–4

 to
xi

ci
ty

15
0.

39
0.

06
–0

.9
0.

37
0.

22
0.

50
0.

03
–0

.9
7

0.
49

0.
36

R
ec

ur
re

nt
 o

va
ria

n 
ca

nc
er

 –
 p

ro
gr

es
si

ve
/g

ra
de

 3
–4

 to
xi

ci
ty

15
0.

17
0.

05
–0

.9
2

0.
27

0.
23

0.
50

0.
03

–0
.9

3
0.

47
0.

34

R
ec

ur
re

nt
 o

va
ria

n 
ca

nc
er

 –
 p

ro
gr

es
si

ve
/g

ra
de

 1
–2

 to
xi

ci
ty

16
0.

37
0.

02
–0

.8
0

0.
36

0.
20

0.
42

0.
03

–0
.9

3
0.

40
0.

33

En
d 

st
ag

e 
ov

ar
ia

n 
ca

nc
er

15
0.

08
0.

01
–1

0.
16

0.
25

0.
03

0.
03

–0
.8

3
0.

16
0.

25

Gynecol Oncol. Author manuscript; available in PMC 2010 May 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Havrilesky et al. Page 13
Ta

bl
e 

4
Ti

m
e 

tra
de

 o
ff

 u
til

iti
es

 fo
r c

he
m

ot
he

ra
py

-r
el

at
ed

 h
ea

lth
 st

at
es

, p
at

ie
nt

 a
nd

 v
ol

un
te

er

H
ea

lth
 S

ta
te

Pa
tie

nt
s

V
ol

un
te

er
s

P 
va

lu
e*

n
M

ed
ia

n
R

an
ge

M
ea

n
S.

D
.

n
M

ed
ia

n
R

an
ge

M
ea

n
SD

A
lo

pe
ci

a-
gr

ad
e 

2
12

0.
97

0.
5–

1
0.

90
0.

15
14

0.
97

0.
03

–0
.9

7
0.

84
0.

29
0.

53

Pe
rip

he
ra

l n
eu

ro
pa

th
y-

 g
ra

de
 1

–2
13

0.
97

0.
83

–1
0.

95
0.

04
15

0.
93

0.
03

–0
.9

7
0.

81
0.

29
0.

05
5

St
om

at
iti

s-
gr

ad
e 

2
13

0.
93

0.
5–

0.
97

0.
88

0.
14

14
0.

93
0.

67
–0

.9
7

0.
91

0.
08

0.
80

M
ya

lg
ia

/p
ai

n-
gr

ad
e 

1–
2

13
0.

90
0.

5–
1

0.
86

0.
15

15
0.

97
0.

67
–0

.9
7

0.
89

0.
12

0.
64

5

N
au

se
a/

vo
m

iti
ng

-g
ra

de
 1

–2
12

0.
88

0.
03

–0
.9

7
0.

65
0.

38
15

0.
87

0.
03

–0
.9

7
0.

76
0.

28
0.

80

M
ya

lg
ia

/p
ai

n-
gr

ad
e 

3–
4

13
0.

87
0.

17
–0

.9
7

0.
72

0.
30

15
0.

33
0.

03
–0

.9
7

0.
46

0.
39

0.
07

N
eu

tro
pe

ni
a-

gr
ad

e 
4

13
0.

83
0.

03
–0

.9
7

0.
70

0.
30

16
0.

78
0.

03
–0

.9
7

0.
64

0.
36

0.
91

Pe
rip

he
ra

l n
eu

ro
pa

th
y-

 g
ra

de
 3

–4
13

0.
83

0.
03

–1
0.

73
0.

27
14

0.
70

0.
03

–0
.9

7
0.

65
0.

31
0.

48

N
au

se
a/

vo
m

iti
ng

-g
ra

de
 3

–4
13

0.
83

0.
03

–0
.9

7
0.

60
0.

40
16

0.
67

0.
03

–0
.9

7
0.

63
0.

30
0.

96
7

Fa
tig

ue
 g

ra
de

 3
–4

13
0.

83
0.

03
–1

0.
66

0.
35

13
0.

67
0.

03
–0

.9
7

0.
58

0.
33

0.
45

Fe
br

ile
 n

eu
tro

pe
ni

a
13

0.
67

0.
03

–0
.9

3
0.

54
0.

33
15

0.
67

0.
03

–0
.9

7
0.

56
0.

34
0.

73
* W

ilc
ox

on
 ra

nk
-s

um
 te

st

Gynecol Oncol. Author manuscript; available in PMC 2010 May 1.


