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Abstract

Objectives—To assess patient preferences regarding side effects associated with cervical cancer
treatment.

Methods/Materials—The visual analog scale (VAS) and modified standard gamble (SG) were
used to elicit preferences of women with no evidence of disease following primary treatment for
cervical cancer. Higher scores on VAS and SG indicated more favorable ratings for a given health
state (HS). HS included: vaginal shortening (VAG), diarrhea, dietary changes (DIET), menopause,
moderate nausea/vomiting (NV), rectal bleeding, sexual dysfunction, and urinary self-
catheterization (USC). Descriptive statistics, Kruskal-Wallis, Mann Whitney U, Wilcoxon signed-
ranks tests and correlation coefficients were used for statistical analysis.

Results—78 patients participated in the study. Median age was 44.1 years (range 24.9-67.8).
Median time since treatment completion was 31.2 months (range 1.0-113.3). The health states
rated as most favorable by VAS were also rated as most favorable by SG. Increasing age was
associated with higher VAS scores for menopause and VAG (p=0.04 and 0.036). African-
Americans had higher VAS scores for DIET (p=0.05), sexual dysfunction (p=0.028), and diarrhea
(p=0.05) when compared to Hispanic and non-Hispanic white patients. Women receiving radiation
had more favorable VAS scores for menopause compared to women undergoing radical
hysterectomy (p=0.05). Women receiving chemotherapy rated USC less favorably by VAS score
compared to those not receiving chemotherapy (p=0.045).

Conclusions—Multiple demographic and clinical factors influence the severity of treatment-
related adverse effects perceived by women surviving cervical cancer. A better understanding of
factors influencing patient preferences regarding treatment side effects will allow providers to
formulate care better tailored to the individual desires of each patient.
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INTRODUCTION

Despite effective screening strategies and preventative vaccines, cervical cancer continues to
afflict women in the United States. An estimated 12,360 new cases of cervical cancer will be
diagnosed in the United States during 2014 with 4,020 associated deaths (1). Cervical cancer
is initially treated surgically or with chemoradiation depending on stage of the cancer at
diagnosis. Detrimental side effects may range from urinary dysfunction to sexual
dysfunction (2, 3). Although many patients will be cured, the acute and late effects of
treatment may have substantial negative impact on quality of life (QOL) (4-6). It is essential
that healthcare providers have an understanding of patient preferences regarding treatment
side effects in order to provide care tailored to the individual’s desires.

Patient preferences reveal how patients perceive health states, such as specific treatments or
associated side effects. Researchers utilize preference assessment measures to evaluate the
strength of the patient’s preference for health states (7). Scores range from 0 to 1, where 0
represents “least preferred” and 1 represents “most preferred.” Results of preference
assessment studies increase providers’ understanding of how patients interpret the risks and
benefits of a given treatment. Additionally, preference data are used in cost-effectiveness
studies to evaluate the cost per quality-adjusted life-year.

Preference studies related to cervical abnormalities largely focus on the management and
surveillance of cervical dysplasia (8, 9). Limited research has examined preferences among
patients with invasive cervical cancer (10, 11). These studies demonstrate that patients
prefer minimally invasive surgery for the management of early stage, high-risk cervical
cancer and consider health states such as small bowel obstruction and ureteral obstruction as
less tolerable than health states such as lymphedema or radiation cystitis (10, 11).
Interestingly, patients and health-care providers have differing views on the impact of
treatment side effects on patients” QOL (11). Patients rate certain side effects as severely
impacting their QOL whereas providers rate the same side effects as minimally impacting
the patient’s QOL, suggesting that the perceptions of patients and their providers regarding
treatment complications differ significantly.

Knowledge of patient preferences allows providers to “tailor” or “personalize” treatment
planning to focus on each patient’s individual desires and goals for treatment. Additionally,
patient preferences data may be used to determine quality-adjusted clinical outcomes that
may be used to compare the effectiveness of different treatment strategies. As our current
health-care system evolves, such evaluations are becoming increasingly important.
Accordingly, the primary objective of our study was to assess patient preferences for side
effects of cervical cancer treatment. A secondary objective was to explore whether
demographic and clinical factors influenced preference scores.
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MATERIALS AND METHODS

This study was approved by the IRB of The University of Texas MD Anderson Cancer
Center. Eligible women were seen at our institution, were at least 18 years of age, had
completed primary therapy for cervical cancer, were currently with no evidence of disease,
and spoke either English or Spanish. Patients were identified from weekly clinic rosters and
invited to participate. A trained research coordinator conducted individual 30-minute study
interviews consisting of preference assessments and a QOL survey. A certified translator
translated for patients who spoke only Spanish. Written informed consent was obtained from
all enrolled patients.

Preference assessments

Eight health states were included in this study: diarrhea, dietary changes, menopause, nausea
and vomiting, rectal bleeding, sexual dysfunction, urinary self-catheterization, and vaginal
length shortening. Health states were selected based on input from physicians who
frequently care for cervical cancer patients. The health state descriptions were written based
upon input from cervical cancer patients and physicians. These descriptions were reviewed
by other patients and women without a cancer diagnosis to ascertain face validity before
being used in this study.

Visual Analog Scale (VAS)

Patients were asked to read the eight health states and rank them in order from most- to
least-preferred using a visual analog scale (VAS). The VAS used in this study was a “feeling
thermometer,” Figure 1, in which patients rated each health state on a scale from 0 to 100
(0O=worst; 100=best). VAS was chosen as one of the preference assessment measures for this
study because it presents the least amount of patient burden (in terms of time and intellectual
output) and is the easiest and most intuitive preference assessment measure to understand

().

Standard Gamble (SG)

Patients were also asked to evaluate eight health states using the standard gamble (SG), a
choice-based method of evaluating preferences under conditions of uncertainty. The
traditional framework asks subjects to choose between life in a compromised health state, or
participating in a gamble of X% chance of perfect health and (1-X)% chance of immediate
and painless death (12). Probabilities are systematically varied until the respondent is
indifferent to the choice or prefers the health state being evaluated. The probability X at this
point is the SG preference score for the health state being evaluated.

The SG was chosen as one of the preference assessment measures for this study because it is
considered the gold standard for asking patients to assess preferences since it measures their
willingness to accept risk (7, 13). Because the SG involves an element of uncertainty
surrounding potential outcomes it closely mirrors what patients must take into account when
deciding whether to undergo a given cancer treatment.
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Previous experience with our patient population suggested that, because of the temporary
nature of many side effects, women with cervical cancer would not be willing to consider
death as a possible SG outcome. Similar to other investigators, we therefore used a modified
SG by incorporating a non-death health state as the worst outcome (anchor) (14). We chose
“severe nausea and vomiting resulting in bedrest™ because our prior research showed that
preference scores for severe nausea and vomiting approximate scores for death (15).

Accordingly, a modified SG score was obtained in the following manner: for each health
state, patients were given a choice between two hypothetical treatments, Treatment 1 and
Treatment 2. Treatment 1 would result in immediate clinical remission with no side effects
in X% of patients, but the remaining (1-X)% of patients would experience the worst health
state (severe nausea and vomiting resulting in bed rest) followed by clinical remission.
Treatment 2 would result in the patient experiencing the health state in question (e.g.,
diarrhea) followed by clinical remission. The probability X began at 100% and decreased in
10% increments until the patient chose Treatment 2. This X value was the SG score for the
patient. The SG framework is shown in Figure 2.

Statistical considerations

RESULTS

Characteristics of the study population were summarized using descriptive statistics,
including median and range for continuous variables and percentage for categorical
variables. Kruskal-Wallis and Mann Whitney U tests were used to evaluate the differences
between groups for preference scores and quality of life scores. The Wilcoxon signed-ranks
test was used to compare VAS and SG scores in a pairwise fashion.

Patients’ characteristics

Seventy-eight women were enrolled in the study. Demographic and clinical characteristics
are shown in Table 1. All patients received some form of radiation therapy and 27 patients
(35%) received chemoradiation. Twenty-four patients (24%) underwent radical
hysterectomy.

VAS and SG Preferences

VAS and SG preference scores are listed in Table 2. High VAS scores reflect favorable
ratings, and low VAS scores are unfavorable. Similarly, high SG scores indicate that
patients are more willing to accept the specific health state being evaluated (e.g. diarrhea),
and less willing to accept the chance of experiencing the worst health state (being bedridden
due to severe nausea and vomiting).

Using the diarrhea health state as an example, a median SG score of 0.95 would mean that
patients will accept a 5% chance of the worst health state (becoming bedridden due to severe
nausea and vomiting) in order to not have to experience diarrhea. However, if the chance of
being bedridden due to severe nausea and vomiting exceeds 5%, patients would rather
experience diarrhea. Median VAS and SG preference scores are shown in Table 2.
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The health states most highly ranked by VAS were menopause and dietary changes (median
scores of 0.45 and 0.42, respectively). These were followed by urinary self-catheterization,
sexual dysfunction, vaginal length shortening, diarrhea, and nausea and vomiting. Rectal
bleeding was the least favorable health state (median score of 0.20). By SG, four health
states tied for most favorable score with median scores of 0.90: menopause, dietary changes,
sexual dysfunction, and vaginal length shortening. Rectal bleeding was the least favorable
health state by SG (median of 0.60). The remaining health states received median SG scores
of 0.70. Overall, health states patients rated as most favorable by VAS were also the health
states rates as most favorable by SG.

Increasing age was associated with higher (more favorable) VAS scores for menopause and
vaginal length (r=0.233, p=0.04 and r=0.239, p=0.036). When evaluating preferences by SG
score this association was not seen, and increasing age was associated with lower (less
favorable) scores for menopause (r= —0.359, p=0.002).

African-American patients had higher VAS scores than Hispanic and non-Hispanic white
patients for dietary changes (p=0.05), sexual dysfunction (p=0.028), and diarrhea (p=0.05).
African-American patients had higher SG scores than Hispanic and non-Hispanic white
patients for menopause (p=0.046). Median VAS and SG preference scores by race are
shown in Figures 3 and 4.

Marital status and Presence of Children

Married women had less favorable VAS scores for menopause (p=0.01), dietary changes
(p=0.04), sexual dysfunction (p=0.05), and nausea/vomiting (p=0.045). when compared to
women who were not married. Women with children gave more favorable VAS scores for
diarrhea (p=0.02) and nausea/vomiting (p=0.01), but worse scores for vaginal length
shortening (p=0.042) when compared with women who did not have children. There were
no statistically significant differences in SG preferences based on marital status or the
presence of children.

Radiation Therapy

Compared with women who underwent radical hysterectomy, women who were treated with
radiation and brachytherapy with ALTO rated menopause more favorably by VAS score
(0.16 vs. 0.5 p=0.05). Women who had received radiation and brachytherapy with ALTO
also rated urinary self-catheterization less favorably by VAS score, but this difference was
not statistically significant (0.28 vs. 0.48, p=0.127) There were no statistically significant
differences in SG preferences between women who had or had not received radiation
therapy.

Chemotherapy

Women who had received chemotherapy rated urinary self-catheterization less favorably by
VAS compared to those who had not (0.13 vs 0.4, p=0.045). Women who had received
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chemotherapy also gave lower VAS scores to nausea/vomiting compared to those who had
not, but this difference was not statistically significant (0.18 vs. 0.27, p=0.13). There were
no statistically significant differences in SG preferences between women who had or had not
received chemotherapy.

DISCUSSION

Age

Studies of patient preferences give us a better understanding of our patient’s desires
regarding the treatment of their disease. Prior preference studies among women with
cervical cancer predominately focused on preferences regarding method of treatment and
surgical or radiation complications (10, 11). Our study examined common health states
associated with surgical, radiation, and chemotherapeutic treatment of cervical cancer in an
effort to obtain a better understanding of the impact these treatments have on the patient. By
identifying factors that influence patient preferences, we hope not only to customize
treatment plans to the individual patient, but also to encourage increased exploration of
quality-adjusted clinical outcomes. This study demonstrates that preferences for treatment
side effects among women with cervical cancer vary depending upon multiple demographic,
disease, and treatment factors.

Among our patients, VAS scores were lower than SG scores for each health state. This
variation between VAS and SG scores is expected due to the differences in the construction
of the two instruments (7). VAS scores are generally lower than SG scores because the VAS
asks patients for their ordinal rating of each health state. Accordingly, there is no personal
risk associated with the patients’ VAS scores. In contrast, the SG requires patients to
associate some level of personal risk with their score. Our findings confirm those of
previous studies regarding the general trend of scores for each instrument (11, 16-19).

Prior research has shown mixed results for the role of age and patient preferences (20). Our
study found an association between increasing age and more favorable VAS scores for
menopause and shortened vaginal length. This suggests that these side effects were less
bothersome in older women.

However, when SG scores were assessed, increasing age was associated with a decreased
willingness to undergo menopause. Initially, this may appear to contradict our VAS results;
however, several factors may have affected these scores among older women. First of all,
the SG offers the patient a choice, whereas the VAS does not. This may result in lower SG
scores due to patient willingness to accept an increased risk of the worst-case SG health state
(severe nausea and vomiting resulting in bed rest) in order to avoid the primary health state
(menopause). Secondly, the worst-case SG health state used in our model is temporary,
whereas menopause is permanent.

The temporary nature of the worst-case health state (nausea and vomiting resulting in
bedrest) may have impacted SG scores among older, menopausal patients because these
women may have been more willing than younger, pre-menopausal women to accept the
temporary worst health state in order to avoid the permanent state of menopause. This
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suggests that older women are able to better understand the significance and permanence of
menopause when compared to younger women. However, when not given a choice to forgo
menopause (via the VAS), older women appear less bothered by menopause. This suggests
that older women, despite greatly appreciating the significance of menopause, are more
willing than younger women to undergo treatments with a high likelihood of menopause.
Perhaps this willingness occurs because older women have either already gone through
menopause or expect to go through it in the near future.

Racial differences may alter treatment preferences (21, 22). Despite this, the role of race for
preferences of treatment side effects has not been previously evaluated. Our data suggest
that African-American women had more favorable views by VAS for dietary changes,
sexual dysfunction, and diarrhea than did non-Hispanic white and Hispanic women. The SG
did not demonstrate these same differences in preferences. Using the SG, the only
statistically significant difference noted was that African-American women viewed
menopause more favorably than non-Hispanic white and Hispanic women. This suggests
that African-American women were less bothered by menopause than non-Hispanic white
and Hispanic women.

Treatment experience

Limitations

Patients” previous experiences are key determinants of their preferences (7, 23). Patients
tend to give favorable preference scores for treatments that they have already received
because they are less fearful of side effects that they have already experienced. In our study,
women who received prior radiation therapy gave more favorable VAS scores to
menopause, when compared to those undergoing surgery. A possible reason is that, thus far,
these women have had good clinical outcomes without the morbidity associated with
surgery, thus reinforcing the notion that this treatment (and resulting side effects) was
worthwhile to them. This phenomenon is known as “response shift” and involves an internal
change of patients’ standards or adaptation in patients with a disability; these changes may
result in a “valuation shift” or higher values for adverse health states (7, 24).

One exception to response shift is nausea and vomiting, which has consistently been
reported as one of the most dreaded side effects of chemotherapy (25-30). In our study,
women who previously had chemotherapy gave the lowest VAS scores to nausea and
vomiting. While not statistically significant, this trend suggested that women who had
previously experienced chemotherapy induced nausea and vomiting were more likely to
view it unfavorably. These preferences are consistent with results of our previous study, in
which preferences for nausea and vomiting actually worsened after patients completed
treatment (15). This suggests that experiencing this side effect results in a negative valuation
shift.

Interpretation of SG data may be limited by our use of a non-death health state as an anchor.
Since this was our first preference assessment study with cervical cancer patients, we chose
this state because we wanted to minimize potential emotional burden on our patients. Other
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investigators have also acknowledged this need when conducting patient preferences in
gynecologic oncology settings (16).

We also acknowledge the limitations of evaluating only women without evidence of disease.
These women generally were healthy and not currently experiencing the health states being
evaluated. Specifically, they may have viewed certain health states more favorably
compared to patients currently experiencing those health states as a result of active
treatment. For example, a patient in our study may more favorably view the health state of
nausea/vomiting compared to a patient currently undergoing chemotherapy and experiencing
severe nausea/vomiting. Accordingly, the ability to generalize the results of our study to
patients currently undergoing active treatment for cervical cancer is somewhat limited.
Nonetheless, our study is one of the first to provide a cross-sectional side-effect preference
profile for cervical cancer survivors.

Conclusions

Patient preference studies allow providers to gain insight into the aspects of care that are
most important to the individual patient. Increased understanding of the factors influencing
patient preferences will allow providers to formulate care that is tailored to the needs of each
patient. Our study demonstrates that preferences in cervical cancer patients vary based on
multiple demographic, disease and treatment factors. These results suggest that cervical
cancer patients may prefer to undergo different primary and adjuvant treatments (with their
associated side-effects) for their disease depending on their demographic characteristics and
disease status. Accordingly, the results of this study may be used to help guide discussions
with patients regarding their preferences for the treatment options available to them.
Additionally, these results provide researchers with preferences data that can be
incorporated into future quality-adjusted survival and cost-effectiveness analyses, ensuring
that the outcomes reflect the preferences of cervical cancer patients.

Future studies should explore the role of age and whether patient preferences change over
time, particularly with regard to sexual dysfunction, menopause, and fertility. As
survivorship research in gynecologic oncology patients continues to grow, we need to
develop a better understanding of how women perceive acute- and long-term treatment
effects. Future management strategies can then be developed and implemented to prevent or
minimize the impact of side effects on women’s lives during and after cancer treatment.
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Figure 1. Visual analog scale (VAS) Thermometer
This VAS scale was used in the current study. Patients were asked to rate a health state,

“diarrhea” on the scale. A higher score indicated a more favorable rating for the given health
state.
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bedrest clinical remission preference score for

diarrhea =0.70

Figure 2. Standard gamble (SG) algorithm comparing treatment 1 to treatment 2
This algorithm was used to assess the patient’s SG score. The research nurse started at step 1

by asking the patient if she would prefer treatment 1, which would result in 100% clinical
remission and a 0% chance of nausea/vomiting, or treatment 2 which would result in all
patients experiencing diarrhea (the health state being tested) followed by complete clinical
remission. The research nurse would continue going through each outlined step until the
patient stated that treatment 2 was better than treatment 1 or that the patient considered both
treatment options to be equal.
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Figure 3. Median visual analog scale (VAS) scores by ethnicity
Median VAS scores for each health state are outlined by race/ethnicity. Higher score

indicates a more favorable view of the health state for that race/ethnicity.

Int J Gynecol Cancer. Author manuscript; available in PMC 2015 July 01.

Nausea/Vomiting

Rectal bleeding




duosnue Joyiny vd-HIN duosnuey Joyiny vd-HIN

wdudsnuel Joyny vd-HIN

Sunetal.

1.00

0.50 1

0.40

0.30 1

0.20

0.00

Page 14

Median SG scores by ethnicity

=& African American === Hispanic == White

Menopause

Dietary changes
Sexual dysfunction |
Diarrhea |
NauseaNomting |

Vagnal length shortening

Urinary sef catheterzation

Figure 4. Median modified standard gamble (SG) scores by ethnicity
Median SG scores for each health state are outlined by race/ethnicity. Higher score indicates

a more favorable view of the health state for that race/ethnicity.
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Table 1

Demographic and clinical characteristics (N=78)

Median age, years (range)

44.1 (24.9-67.8)

Median time since diagnosis, months (range)

32.5(1.9-112.8)

Characteristic n (%)
Race

Non-Hispanic white 21 (26.9)

Black 25(32.1)

Hispanic 32 (41.0)
Marital status

Single 23(29.5)

Married 35 (44.9)

Divorced 16 (20.5)

Other 4(5.1)
Has children 71 (91.0)
Menopause status

Yes 65 (83.3)

No 13 (16.7)
Smoking status

Yes (Ever) 44 (56.4)

No 34 (43.6)
Language

English 63 (80.8)

Spanish 15 (19.2)
Education

Less than high school 25 (32.1)

High school or technical school 30 (38.5)

Some college 11 (14.1)

College degree or higher 11 (14.2)
Uninsured or received Medicaid
Yes 35 (46)
No 43 (54)
Stage

1Al or IA2 5(6.4)

1B1 29 (37.2)

1B2 25(32.1)

1A or 1B 13 (16.7)
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IVA or IVB 1(1.3)
Histologic type
Squamous cell 63 (80.80)
Adenocarcinoma 10 (12.8)
Adenosquamous cell 1(1.3)
Other 4(5.1)
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