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Abstract
Objective—To evaluate the temporal stability of self-reported symptoms known to be associated
with ovarian cancer.

Methods—This report is a longitudinal analysis of symptom reporting from 123 women who
participated in the Seattle-based Ovarian Cancer Early Detection Study (OCEDS). The OCEDS
population includes women at increased risk of ovarian cancer based on a family history of cancer
or a BRCA I/II mutation. Data on symptoms were collected at two time points using a Symptoms
Index that included abdominal pain, pelvic pain, feeling full quickly, inability to eat normally,
abdominal bloating, and increased abdominal size.

Results—There was a median of 101 days between the two time points, with a range of 72–332
days. The median age of the women was 51, with a range of 32–79 years. Abdominal bloating was
the most commonly reported symptom at both time points. The symptom least commonly reported
at the two time points was inability to eat normally. The Symptoms Index was negative at both time
points for 86% of all women and positive at both time points for 2% of all women. There were no
statistically significant patterns of change for symptom reporting between time points.

Conclusions—The Symptoms Index and women’s report of abdominal pain, pelvic pain, feeling
full quickly, unable to eat normally, abdominal bloating, increased abdominal size were stable
between two time points in this sample. These findings provide evidence that longitudinal
measurements of symptoms reporting by women in a screening study are likely to be reliable.
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INTRODUCTION
Ovarian cancer has a higher fatality-to-case ratio than any other gynecological malignancy
[1]. It was estimated that over 22,000 women would be diagnosed with ovarian cancer and
15,000 women would die from this disease in 2008 [2]. This high mortality rate is largely
because the majority of women are not diagnosed until the disease is in an advanced, metastatic
stage [1]. Fewer than 30% of the women who are diagnosed with advanced disease will survive
five years past their diagnosis date [3]. On the contrary, women who are diagnosed when the
disease is still confined to the ovaries have a five-year survival rate of 70–90% [3]. These
statistics provide substantial motivation for the early detection of ovarian cancer.

Historically referred to as the “silent killer,” ovarian cancer was believed to have no symptoms
until the disease had progressed to advanced stages. However, there is emerging evidence to
suggest that women with ovarian cancer do experience symptoms, even when the disease is in
an early stage [4–6]. As previously reported by Goff et al. [6], these symptoms include pelvic
pain, abdominal pain, feeling full quickly, inability to eat normally, abdominal bloating,
increased abdominal size, and urinary symptoms. Additional studies of ovarian cancer
symptoms have supported these results and the presence of similar symptoms [7–12].

An ovarian cancer Symptom Index was developed in 2007 based on the results of a case-control
study, in which the frequency, severity, and duration of symptoms were compared in 149
women with ovarian cancer and 233 controls [5]. The Symptom Index is considered to be
positive if a woman reports that any of the following symptoms are new to her within the last
year and occur more than 12 times per month: pelvic or abdominal pain, feeling full quickly,
inability to eat normally, abdominal bloating, or increased abdominal size [5]. Using these
criteria, the Symptom Index was found to have a sensitivity of 56.7% for early-stage disease
and 79.5% for late-stage disease [5]. As reported by Andersen et al. [13], a composite marker,
which is the combined use of the CA125 serum biomarker and the Symptom Index, has greater
sensitivity for detecting ovarian cancer than CA125 alone, especially among early-stage
cancers, which are commonly missed by CA125 [14]. The sensitivity of CA125 to detect early-
stage disease increased to 80.6% for early-stage disease when used in combination with the
Symptom Index and the specificity remained high at 83.5% [13]. These results highlight the
potential clinical utility of using the Symptom Index in combination with other proven
diagnostic tools to improve the detection of early-stage disease.

If symptom reporting is to be incorporated into screening programs for ovarian cancer, the
temporal stability of the symptoms needs to be quantified and differences between subgroups
of women need to be understood. Measuring the symptoms of ovarian cancer and utilizing the
Symptom Index will not be a useful screening tool if there is significant variability of symptoms
reporting with time. Therefore, our objective is to evaluate the stability and concordance of the
specific symptoms that are included in the Symptom Index and to determine if any
characteristics influence the positivity of the Symptom Index. Our sample is comprised of
women who are at high-risk for ovarian cancer since they are the most likely to participate in
a screening program for ovarian cancer.

MATERIALS AND METHODS
Study Population

This report is a longitudinal analysis of symptom reporting from women who participated in
the IRB-approved, Seattle-based Ovarian Cancer Early Detection Study (OCEDS). The
OCEDS population includes women who are at increased risk of ovarian cancer due to a
personal or family history of breast cancer, a family history of ovarian cancer, or the presence
of a BRCAI/II mutation. Women must have met one of the following conditions to be eligible
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for the study: (1) the family included at least two ovarian or breast cancers among the subject
or her first-degree or second degree relatives, (2) the woman is of Ashkenazi Jewish ethnicity
with one first-degree or one second-degree relative with breast cancer or the subject is of
Ashkenazi ancestry and has had breast cancer herself, (3) the woman has tested positive for a
BRCA I or II mutation or (4) the woman has a first-degree or second-degree relative with a
BRCA I or II mutation. This first condition could be satisfied by multiple primary cancers in
the same person. In situations where breast cancer was used to meet this criterion, at least one
breast cancer case must have been premenopausal at the time of diagnosis (age at diagnosis
was <50 years if age at menopause was unknown). In situations where breast cancer was used
to meet the second criterion, at least one breast cancer case must have been premenopausal at
the time of diagnosis (same age assumption as first criteria). Women aged 30 years and older
were eligible to enroll in the study. Women aged 25 years and older were eligible if they were
known BRCA1 or II mutation carriers.

The ineligibility criteria have been previously described [15]. The current study included only
the OCEDS participants who completed the questionnaire related to symptoms at two different
screening appointments. All participants provide informed consent prior to enrollment. The
objective of OCEDS is to evaluate screening using longitudinal CA125 levels and transvaginal
sonography (TVS) for the early detection of ovarian cancer in women who are at high risk for
the disease (as defined by the criterion above). The screening protocol involves obtaining
baseline and quarterly CA125 measurements and an annual TVS. At each screening
appointment, women also complete health status questionnaires and answer questions related
to symptoms. The questionnaire was approximately 16-pages long and it was completely solely
by the study participant. If a woman had an elevated CA125 level, she was given a follow-up
TVS. All of the women included in this report were followed for ovarian cancer incidence
through data linkage to the Puget Sound Surveillance Epidemiology and End Results (SEER)
cancer registry for two years from the date of the symptom report that was used in our analyses.

Measuring the Symptoms
During the OCEDS screening visits, participants are asked to complete questions related to the
presence or absence of the following specific symptoms: abdominal pain, pelvic pain, feeling
full quickly, inability to eat normally, abdominal bloating, and increased abdominal size.
Women reporting one or more of these symptoms are asked to report how many days per month
they experienced each symptom (<1 day, 1–2 days, 3–6 days, 4–12 days, 13–18 days, ≥20
days) and the duration of the symptom (<1 month, 1–2 months, 3–4 months, 5–6 months, 7–
9 months, 10–12 months, >12 months). As previously described by Goff et al. [5,6] and
Andersen et al. [13], women are considered to have a positive Symptom Index if any of the
aforementioned six symptoms occurred >12 times per month and were present for less than
one year.

Statistical Methods
STATA statistical software package [version 10.0, Stata Corporation, College State, TX] was
used for these analyses. All statistical tests were two-sided and considered to be statistically
significant at p≤0.05, unless otherwise stated. The characteristics of the study population
(n=123) were assessed using descriptive statistics, which included the median and range for
continuous variables and the frequency and percent for categorical variables.

We calculated the frequency and percent of women who self-reported each symptom at both
time points for all women (n=123), women who reported they were still menstruating (n=41),
women who reported their periods had stopped for more than three months (n=81), women
who reported a personal history of breast cancer (n=41), women who reported at least one first-
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degree relative with ovarian cancer (n=55), and women who reported they were a BRCA I/II
mutation carrier (n=17).

As part of this analysis, we calculated the percentage of women who had each symptom at any
frequency or duration and the percentage of women for whom their symptom or symptoms
met the criterion to be positive on the Symptom Index, as previously described. The percentage
of women with a positive Symptom Index was also calculated. In addition, we assessed if there
was an association between the women’s personal characteristics and the outcome of the
Symptom Index using the rank-sum for continuous variables and the Fisher’s exact test for
categorical variables.

To determine the level of stability and concordance for each symptom between the two time
points, we calculated the number of women who reported a gain, loss, or no change in each
symptom between the two time points (termed Time 1 and Time 2). A symptoms gain occurred
when the symptom was absent at Time 1 but present at Time 2. A symptoms loss occurred
when the symptom was present at Time 1 but absent at Time 2. No change in a symptom
occurred if the symptom was present at both time points or absent at both time points. Each
symptom and the Symptom Index were considered to be stable if there was no change in how
they were reported between Time 1 and Time 2 for each woman. Since we had two reports of
symptom data for each woman, the McNemar’s chi-square test was then used to test the null
hypothesis that there is no difference in the presence or absence of each symptom and Time 1
and Time 2. Since there were a large number of comparisons made during this portion of our
analyses, we used the Bonferroni methods of adjustment to reduce the likelihood of a false-
positive result. The Bonferroni adjusted p-value is calculated by dividing alpha by the total
number of comparisons. In this case our p-value of 0.05 was divided by 35 comparisons,
resulting in adjusted p-value of 0.001. Therefore, results from the McNemar’s test were only
deemed statistically significant if p-value ≤0.001.

RESULTS
None of the women in OCEDS had developed ovarian cancer at the time of our analyses. Table
1 summarizes the characteristics of the study population. Table 2 summarizes the frequency
and percentage of women who reported each symptom at Time 1 and Time 2 for the entire
population and separately by each personal characteristic. Abdominal bloating and pelvic pain
were the two most commonly reported symptoms for all women and in the majority of the sub-
groups evaluated. Among women with a personal history of breast cancer and those who
reported having a BRCA I/II mutation, pelvic pain and feeling full quickly were also reported
with equal frequency.

Table 2 also summarizes the number of women who met the Index positive criterion. Of the
123 women in our study population, 10 (8%) had a positive Symptom Index at each time point.
Feeling full quickly and inability to eat normally were the two most commonly reported
symptoms to meet the Symptom Index positive criteria for all women. The highest percentage
of women with a positive Symptom Index included those who reported a personal history of
breast cancer (10% at Time 1 and 12% at Time 2). The lowest percentage of women with a
positive Symptom Index included those who reported that they were still menstruating (5% at
Time 1 and 0% at Time 2).

Table 3 reports the association of the women’s personal characteristics and the classification
of the Symptom Index. There were no statistically significant associations between age,
personal history of breast cancer, first-degree relative with ovarian cancer, or documented
BRCA I/II mutation and Symptom Index status at either time point.

Lowe et al. Page 4

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

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Table 4 summarizes the number of women who reported a gain, loss or no change in their
symptoms between Time 1 and Time 2. As noted in the Methods, since there were a large
number of comparisons made during this portion of our analyses, the Bonferroni methods of
adjustment were used to reduce the likelihood of a false-positive result. Therefore, the results
for this portion of our analyses were deemed statistically significant if p≤0.001. Under these
criteria, there were no statistically significant patterns of symptoms reporting between the two
time points. These results indicate there were no substantial changes or differences in the
number of women who reported each symptom at one time point versus the other time point.

We also closely evaluated which specific symptom represented a symptoms gain (absent at
Time 1, but present at Time 2), a symptoms loss (present at Time 1, but absent at Time 2), no
change in the presence of the symptoms (present at Time 1 and Time 2), and no change in the
absence of the symptoms (absent at Time 1 and Time 2). Abdominal bloating was the most
commonly reported symptom that was present at both time points. Inability to eat normally
was the symptom least commonly reported symptom at both time points. Pelvic pain and
abdominal pain were the symptoms most commonly reported to change between time points
(i.e.: to be classified as a symptom gain or loss). In general, all subgroups of women reported
some fluctuation in pelvic or abdominal pain between the two time points. However, these
symptoms rarely occurred with enough frequency to result in a positive Symptom Index and
thus appear to have little impact on the Symptom Index results overall.

Figure 1 illustrates the number of women who had one, two, or three symptoms that met the
criteria to be Symptom Index positive. It is interesting to note that both women who had three
symptoms that met the criterion reported feeling full quickly, abdominal bloating, and
increased abdominal size. No women had more than three symptoms that met the criterion at
either Time 1 or Time 2.

CONCLUSIONS
Until recently, ovarian cancer was thought to be relatively asymptomatic. However, numerous
studies have found that the majority of women with ovarian cancer will report a common set
of non-specific symptoms prior to diagnosis. A systematic review of 24 studies from multiple
institutions also found that symptoms that are associated with the diagnosis of ovarian cancer
[16]. Within this review, the proportion of women who reported they were asymptomatic prior
to diagnosis was 5–10% for studies that obtained data directly from patients, 20% when hospital
records were used to collect the data, and 7% when general practice notes were used [16].
Given this summary of information, can we still really believe this disease is silent?

To our knowledge, this is the first evaluation of temporal stability for ovarian cancer symptoms.
The results of our analyses showed that the Symptom Index is stable within a population of
women who do not have ovarian cancer. Reports of abdominal pain, pelvic pain, feeling full
quickly, inability to eat normally, abdominal bloating, and increased abdominal size appear to
be stable in this population when measured at quarterly screening visits. In addition, our results
suggested that there are personal patterns of experiencing most of these symptoms, which do
not appear to change dramatically over time (even among women who are still menstruating).
Our results also showed no association between the women’s personal characteristics and the
outcome of the Symptom Index. There was a significant association between menstruation
status and the outcome of the Symptom Index at Time 2 (p=0.02); however, this was likely
caused by the disproportionate number of Symptom Index positive women who reported that
their periods had stopped for more than three months versus the number of Symptom Index
positive women who reported that they were still menstruating (100% vs. 0%, respectively).
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Although the small number of index positive women in the sample precludes statistical analyses
comparing women with positive index results, this co-occurrence of two or more frequent
symptoms that are new to a woman in a substantial proportion of those with a positive index
result based on one symptom suggests that these co-occurrences may be more frequent that
would be expected due to random variation. This phenomena may be worthy of additional
study. These findings provide evidence that longitudinal measurements of symptoms in a
screening study are likely to be reliable within each woman. Longitudinal algorithms that utilize
previous levels of a serum biomarker within a woman have been shown to be more robust than
using single threshold rules for blood-based screening programs [17,18]. This strategy is
implicit in the Symptom index decision-rule based on its effectiveness in cross-sectional data,
but longitudinal changes in symptom reporting have not been studied. These results suggest
that temporal changes in the symptoms now found to be associated with ovarian cancer is
modest.

CA125 is currently used as the first-line screen for ovarian cancer, with referral to transvaginal
ultrasound for women in need of further screening. However, CA125 is known to have
inadequate sensitivity for early stage disease [14] and the results of the Prostate, Lung,
Colorectal, and Ovarian Cancer Screening Trial showed that its positive predictive value at the
prevalence screen was only 3.7% for invasive tumors [19]. It is plausible that the Symptom
Index could contribute to a more comprehensive first-line screen to identify women in need of
further testing for ovarian cancer. Anderson et al. [13] reported that when the Index was used
in combination with CA125, 80.6% of the early-stage and 95.1% of the late-stage cancers were
identified, with a specificity of 83.5% [13].

The sample in the current report included women who are at high-risk for ovarian cancer based
on family history of cancer or BRCA I/II. It is plausible that women with this classification
have a higher sensitivity to changes in their body than average-risk women. The strength of
our study is that we used a validated Symptom Index for data ascertainment [5]. In addition,
our data were collected prospectively. The limitations of our study included the relatively small
sample size and the potential for recall bias with self-reported data. In addition, the overall
generalizability of our results may be limited only to women who are high-risk for ovarian
cancer. Future research on the stability of these symptoms in the general population is
warranted and is currently underway.

The objective of this study was to evaluate the temporal stability of the Symptom Index and
the specific symptoms that comprise the Index. Our results support the stability of ovarian
cancer symptoms and the Symptom Index in this population. Understanding the stability of
this diagnostic tool may provide confidence to researchers and clinicians that the results from
the SI are reliable. From a research methods perspective, understanding the reliability and
validity of a tool are at the foundation of understanding its utility. The validity of the SI had
been previously explored and described. These findings contribute to the growing body of
evidence that illustrates the viability of using symptoms as a tool for ovarian cancer diagnosis.
Since the cost of the Symptom Index is low (both in terms of cost and time burden on the
patient), its implementation in the clinic is likely to be feasible. Future studies are needed to
assess the clinical utility of using Symptom Index scores and symptoms information.
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Figure 1.
Number of women who had one, two or three symptoms that met the criterion to be Symptom
Index positive.
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Table 1
Summary of the study population (n=123).

Personal Characteristics Statistic

Age at Time 1, median (range) 51 (32 – 78)

Age at Time 2, median (range) 51 (32 – 79)

Days Between Time 1 and Time 2, median (range) 101 (72 – 332)

Caucasian, n (%) 115 (93%)

BRCA I/II mutation carrier, n (%) 17 (14%)

Menstruation Status

Still menstruating 41 (33%)

Periods have stopped for more than 3 months 81 (66%)

Unknown 1 (1%)

Personal and Familial Cancer History

Personal history of breast cancer, n (%) 41 (33%)

First-degree relative with ovarian cancer, n (%) 55 (45%)
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