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ABSTRACT
Background There is wide variation in the application of adjuvant chemotherapy in early-stage epithelial ovarian
cancer. Our aim was to assess differences in health-related quality of life (hrqol) between patients with early-stage
ovarian cancer who did or did not receive chemotherapy as adjuvant treatment.

Methods All patients diagnosed with early-stage ovarian cancer between 2000 and 2010 within the population-based
Eindhoven Cancer Registry (n = 191) were enrolled in this study. Patients were requested to complete questionnaires,
including the cancer-specific (qlq-C30) and ovarian cancer-specific (qlq-OV28) quality of life measures from the
European Organisation for Research and Treatment of Cancer. Primary outcome measures were the generic- and
cancer-specific domain scores for hrqol in ovarian cancer survivors.

Results Of the 107 patients (56%) who returned the questionnaires, 57 (53.3%) had received adjuvant chemotherapy
and 50 (46.7%) had been treated with surgery alone. Significant differences in hrqol between those groups were
found in the symptom scales for peripheral neuropathy, attitude toward sickness, and financial situation, with worse
scores in the chemotherapy group.

Conclusions

Results of our study show that patients who receive adjuvant chemotherapy have a significantly
worse score for 3 aspects of hrqol. Efforts should be made to reduce use of adjuvant chemotherapy in early-stage
ovarian cancer. Moreover, preventive strategies to improve long-term quality of life for those who need adjuvant
chemotherapy should be explored.
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INTRODUCTION
Ovarian cancer is the most common cause of death among
women with gynecologic malignancies1. Most women are
diagnosed with advanced-stage disease and have a poor
prognosis, with a 20%–60% 5-year survival rate being reported 2. Approximately 25%–30% of women are diagnosed
with early-stage disease, either confined to the ovary or
confined to the pelvis, and experience a significantly better
5-year survival rate of 75%–100% 3.
W hen patients are adequately staged, most patients with International Federation of Gynecology and
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Obstetrics (figo) stage i–iia ovarian cancer do not need
adjuvant chemotherapy, because prognosis is not thereby
improved4,5. Yet, if the tumour is clinically confined to
the ovary and adequate surgical staging is omitted, chemotherapy has been proved to increase both overall
and recurrence-free survival6–8. According to a recently
updated Cochrane review, it remains uncertain whether
an equal benefit from adjuvant chemotherapy will be
achieved for women with low- and intermediate-risk early-
stage disease as for women with high-risk disease9. Currently, the percentage of adequate staging in early-stage
ovarian cancer varies widely (24%–60%) and is influenced
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by the type of hospital and collaboration with referral
centres10–12. Even in the action trial, only 34% of all patients were optimally staged5. That wide variation in the
adequacy of staging procedures will automatically result
in broadly varying application of adjuvant chemotherapy
for patients with apparent early-stage ovarian cancer.
Side effects of the standard chemotherapy regimen for
ovarian cancer, carboplatin–paclitaxel, are both short-term
and long-term13. Long-term neuropathy is a frequently
reported side effect that can adversely affect hrqol in
survivors of gynecologic cancer. Chemotherapy-induced
peripheral neuropathy is reported in 38% of patients treated
with multiple chemotherapeutic regimens14. We observed
neuropathy symptoms in 51% of survivors with ovarian
cancer of all stages, even up to 12 years after the end of
treatment15. Cognitive impairment is a commonly reported
late-term side effect of chemotherapy that can interfere
with a cancer survivor’s ability to attain professional and
social goals14. Surgery and chemotherapy both cause iatrogenic menopause, with subsequent loss of estrogen that can
result in sexual dysfunction. Such changes after treatment
can have a great impact on the hrqol of survivors. So far,
data concerning the long-term effects of chemotherapy and
the impact that those effects have on hrqol in survivors of
early-stage ovarian cancer are limited.
The aim of the present study was to assess differences
in hrqol between patients with early-stage ovarian cancer who did or did not receive adjuvant chemotherapy as
primary treatment.

METHODS
Design and Setting
This retrospective cohort study was performed between
1 January 2000 and 1 July 2010 in the Gynecological Oncology
Centre South (gocs). The gocs is a collaborating organization for the registration and management of oncologic
patients in the southern part of the Netherlands. The gocs
comprises 10 collaborating hospitals, including 2 referral
hospitals. The collaborating hospitals use a Web-based
data registration system to register all patients with gynecologic malignancies within the region. The gocs closely
collaborates with the Eindhoven Cancer Registry (ecr).
Ethics approval for the study was obtained from a certified
Medical Ethics Committee at the Elisabeth-TweeSteden
hospital (METC/jv/2011.129).

Patient Accrual
The present study is part of a population-based survey
of women with ovarian cancer registered in the ecr. All
patients with epithelial ovarian cancer in the gocs region
diagnosed between 1 January 2000 and 1 July 2010 were
eligible for participation (n = 1147). Deceased patients were
excluded by linking the ecr with the Central Bureau for
Genealogy. After verification of an early-stage diagnosis
(n = 202), 11 more patients were found not to be eligible
for the present study. Patients with recurrence (n = 6) and
borderline (n = 2) or non-epithelial tumours (n = 2) were
excluded, as were patients in whom the origin of the tumour remained uncertain (n = 1). As shown in Figure 1, 191
early-stage ovarian cancer survivors were thus recruited.
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FIGURE 1 Flowchart of data collection.

Those patients were informed about the survey in a letter
from their specialist, and 107 responded to the survey
questionnaire (56%). Those 107 respondents were included
in the study analysis.

Data Collection
The ecr collects data for all individuals newly diagnosed
with cancer in the southern part of the Netherlands.
Standard information was gathered by the Comprehensive Cancer Centre South. The data were collected in 2012
into profiles, a registry for the study of the physical and
psychosocial effects of cancer and its treatment, representing a dynamic, growing, population-based cohort of
both short- and long-term cancer survivors16. The profiles registry has a large Web-based component (http://
www.profilesregistry.nl/) and is linked directly to clinical
data from the ecr. Data from the registry are available
for non-commercial scientific research, subject to study
question, privacy, and confidentiality restrictions and to
registration at the Web site.
Detailed information was also collected by one of the
investigators (CSB) from patient records and the Webbased data registration system. The information that was
extracted included date of diagnosis, patient age, comorbid
conditions at diagnosis, dates of recurrence, surgical procedures, findings of the pathologist, and the chemotherapy
regimen (the period in which treatment was given, the type
of chemotherapy, and the number of cycles). Socioeconomic
status was determined by using postal codes to link to
socioeconomic status tables from Statistics Netherlands
that provide the average household income and housing
prices in the particular residential area.

Quality of Life
The survey questionnaires were sent and returned between January 2012 and May 2012. All recruited patients
received a cancer-specific questionnaire (qlq-C30) and an
ovarian cancer–specific questionnaire (qlq-OV28) from
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the European Organisation for Research and Treatment of
Cancer. The qlq-C30 and the qlq-OV28 module are valid
measurements of overall quality of life (qol) for cancer
patients and specifically of ovarian cancer patients. All
scales are scored in a range from 0 to 100. A high score
represents a higher response level. Thus, a high score for
a functional scale represents a high or healthy level of
functioning, and a high score for the global health status
or qol represents high qol; however, a high score on a
symptom scale represents a high level of symptomatology
or problems.
The Hospital Anxiety and Depression Scale is used
to determine the levels of anxiety and depression that a
patient is experiencing. Higher scores indicate a greater
likelihood of depression or anxiety. Recommended cut offs
are 8–10, mild symptoms; 11–15, moderate symptoms; and
16 or more, severe symptoms17.

Outcome
Outcome measurements were defined as the generic and
cancer-specific domain scores for hrqol in ovarian cancer survivors. The results of the surveys were compared
between the early-stage ovarian cancer group treated
with surgery alone and the group treated with surgery and
adjuvant chemotherapy.

Statistical Analysis
Continuous outcomes are reported as means ± standard
deviation, and categorical outcomes are reported as proportions. Missing data are indicated as “unknown” or
“missing.” The analysis was performed using the IBM SPSS
Statistics software application (version 21: IBM, Armonk,
NY, U.S.A.). Fisher exact tests were used to determine group
differences in categorical outcomes, and t-tests were used
to compare the means for all indices between the patient
groups. The significance of all tests was set at p < 0.05.

RESULTS
Baseline Characteristics
Of the 107 early-stage ovarian cancer survivors enrolled
in the study who returned the questionnaire, 57 received
adjuvant chemotherapy, and 50 were treated with surgery
alone. As Table i shows, the percentage of patients receiving
adjuvant chemotherapy was slightly higher in the survey
responder group than in the non-responder group (56% vs.
44%, p = 0.059). Table ii presents the clinical and tumour
characteristics. We observed no significant difference in
mean age and mean survival duration from diagnosis, but
there was a significant difference in figo stage between the
two groups. The group that did not receive chemotherapy
consisted mainly of patients with figo stage ia disease (n =
40); the chemotherapy group contained mostly patients
with figo stage ic disease (n = 39, p < 0.05). Tumour grade
was also significantly different between the two groups,
with overrepresentation of high-grade tumours in the
chemotherapy group (p < 0.05).
Table iii presents the chemotherapy specifications.
Most patients received a carboplatin–paclitaxel combination, and most (89.5%) received 6 cycles of platinum-
based chemotherapy.
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TABLE I Selected patient and tumour characteristics, by survey
response status
Characteristic

Survey responder

p
Value

Yes

No

107
(56.0)

84
(44.0)

Mean age (years)

64±11.7

62±15.5

0.341

Mean time since diagnosis (years)

6.7±3.4

7±3.1

0.453

IA

53 (49.5)

48 (57.1)

IB

4 (3.7)

3 (3.6)

IC

48 (44.9)

30 (35.7)

IIA

2 (1.9)

3 (3.6)

Yes

57 (53.3)

33 (39.3)

No

50 (46.7)

51 (60.7)

Patients [n (%)]

FIGO grade [n (%)]

0.562

Chemotherapy [n (%)]

0.059

FIGO = International Federation of Gynecology and Obstetrics.

Quality of Life
Table iv shows baseline hrqol scores in the two groups
for the selected dimensions of the qlq-C30 and qlq-OV28
instruments. Of the qlq-C30 functional scales, role functioning showed the lowest mean score in both the adjuvant
chemotherapy group and the non-chemotherapy group:
79.5 and 76.5 respectively. In both groups, the highest mean
scores were recorded for social functioning: 87.6 and 92.5
respectively. On the qlq-C30 symptom scales, most mean
scores were very low; high mean scores were recorded for
the insomnia, pain, and fatigue scales. Of the qlq-OV28
symptom scales, attitude toward sickness, sexuality, and
peripheral neuropathy showed the highest median scores.
In most dimensions, including global qol, mean scores
were not significantly different between the chemotherapy
group and the non-chemotherapy group. The only dimensions that showed a significant difference were financial
situation (p = 0.004), attitude towards sickness (p < 0.05),
and peripheral neuropathy (p < 0.05).
Table iv also shows scores on the Hospital Anxiety and
Depression Scale for both groups. The groups showed no
significant differences in depression or anxiety.

DISCUSSION
The present study shows that long-term side effects of
chemotherapy in early-stage ovarian cancer negatively
affect hrqol, especially with respect to neuropathy,
financial situation, and attitude toward sickness. We
expected that hrqol would be better for patients who
experienced no long-term side effects of chemotherapy,
but no significant difference was found in global qol.
However, we did observe a significant difference with
respect to peripheral neuropathy in women who received
adjuvant chemotherapy.
A strength of our study is the high number of ovarian
cancer survivors who participated; however, the study
is limited by the rate of non-response. Nevertheless, our
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TABLE II Selected patient and tumour characteristics for responders,
by chemotherapy receipt
Characteristic

Patients [n (%)]
Mean age (years)
Mean time since diagnosis (years)

Chemotherapy
Yes

No

57 (53.3)

50 (46.7)

65±9.1

62±14.3

6.8±3.4

6.6±3.4

FIGO stage [n (%)]
IA
IB
IC
IIA

3 (5.3)
39 (68.4)

1 (1.8)

0.722

Cyclophosphamide–carboplatin

1 (1.8)

Cycles [n (%)]
1 (1.8)

1 (2.0)

4

1 (1.8)

9 (18.0)

5

1 (1.8)

6

51 (89.5)

7

1 (1.8)

Unknown

2 (3.5)

13 (26.0)

6 (10.5)

16 (32.0)

14 (24.6)

12 (24.0)

Clear cell carcinoma

11 (19.3)

1 (2.0)

Adenocarcinoma

7 (12.3)

5 (10.0)

Other

1 (1.8)

3 (6.0)

Grade

Early stop [n (%)]
Yes

3 (5.3)

No

54 (94.7)

Time since first chemotherapy cycle
0.002

Mean (years)

7.9±3.4

Range (years)

3–13

Missing [n (%)]

19 (38.0)

15 (26.3)

III

19 (33.3)

15 (30.0)
3 (6.0)

Mean (years)

Unknown

16 (28.1)

13 (26.0)

Range (years)
0.772

0

17 (29.8)

15 (30.0)

1

15 (26.3)

9 (18.0)

2

7 (12.3)

9 (18.0)

3

11 (19.3)

7 (14.0)

4

3 (5.3)

3 (6.0)

≥5

3 (5.3)

5 (10.0)

Unknown

1 (1.8)

2 (4.0)

Socioeconomic status

0.926

Low

13 (22.8)

12 (24.0)

Middle

26 (45.6)

21 (42.0)

High

16 (28.1)

14 (28.0)

2 (3.5)

3 (6.0)

Married

22 (38.6)

17 (34.0)

Not married

35 (61.4)

32 (64.0)

Marital status

Unknown

2 (3.1)

Time since last chemotherapy cycle

II

Comorbidities

a

1 (1.8)

Cisplatin–etoposide

3

Endometrioid carcinoma

Unknown

54 (94.8)

Cisplatin–paclitaxel

0.007

7 (12.3)

Chemotherapy type [n (%)]

40 (80.0)

Mucinous carcinoma

I

Value

0.303

2 (3.5)
18 (31.6)

Characteristic

Carboplatin–paclitaxel

<0.001
13 (22.8)

Histology
Serous carcinoma

p
Valuea

TABLE III Chemotherapy characteristics in 57 patients

0.692

1 (2.0)

Statistically significant values appear in boldface type.

data show no differences between the responder and
non-responder groups in terms of tumour stage and
chemotherapy received. Still, selection bias could not be
excluded completely. Overall, we succeeded in including
about 75% of the patients within the profiles group16.
In the present study, the survey materials included an
extensive sexuality questionnaire, and partners of the
women were also invited to respond, which might have
lowered the participation rate.
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Missing [n (%)]

7.7±3.4
2–13
29 (51)

The findings of the study are supported by Guidozzi18,
who observed that the most significant contributing factors to deterioration of qol were peripheral neuropathy,
impaired hearing, lack of energy, and financial hardship.
Equally, in our own prior study that included all stages of
ovarian cancer, we observed that symptoms of neuropathy
were experienced by 51% of women and seriously affected
their hrqol15. Interesting data from Mirabeau-Beale et al.19
showed a significant difference in fear of cancer recurrence
between early-stage and advanced-stage survivors. In addition, those authors observed a significant correlation of
lower qol with increased fear of recurrence for early-stage
survivors. The findings with respect to financial situation
seem to be consistent with results in other studies that
observed an equal concern for financial situation in ovarian cancer survivors20. Decreased cognitive and sexual
functioning has been reported by others, but could not
be confirmed in our data14. That discrepancy might be
explained by differences in age and figo stage. Although
sexual dysfunction is commonly reported as a long-term
side effect of cancer according to earlier studies, responses
to questions about sexuality were unfortunately missing
in most cases in the present study (85%). Because patients
could choose to respond “I don’t want to answer this question,” it is unclear why so many data points are missing. A
slight preponderance of patients (55.8%) reported not being
sexually active at that moment, which might be reflected in
a reduced interest in answering the questions.
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TABLE IV Outcome of quality-of-life questionnairesa
Variable

Mean score with standard deviation

p
Valueb

Chemotherapy
(n=57)

No chemotherapy
(n=50)

76.7±16.9

78.2±18.0

0.650

Physical

80.3±22.8

79.2±24.7

0.800

Role

79.5±27.5

76.5±30.0

0.603

Emotional

84.1±22.2

85.5±15.6

0.715

Cognitive

85.5±22.7

89.3±19.0

0.347

Social

87.6±19.3

92.6±14.0

0.111

24.2±22.6

19.5±23.6

0.299

General quality of life
EORTC QLQ-C30 function scales

EORTC QLQ-C30 symptom scales
Fatigue
Nausea/vomiting

2.7±7.7

3.7±10.4

0.569

Pain

24.7±29.6

24.7±30.7

0.995

Dyspnea

10.3±21.2

15.6±28.9

0.290

Insomnia

25.5±30.7

25.0±28.8

0.939

Appetite loss

5.5±12.4

5.4±18.4

0.997

Constipation

13.3±23.7

9.5±18.0

0.362

Diarrhea

4.8±16.1

3.4±12.3

0.631

Financial

8.5±18.4

0.7±4.7

0.004

Body image

16.9±22.5

16.7±23.1

0.945

Attitude toward sickness

42.2±24.3

28.6±22.5

0.004

Sexuality

21.6±23.1

20.3±21.0

0.779

Abdominal/gastrointestinal

14.2±17.5

14.6±74.4

0.908

Peripheral neuropathy

26.0±27.6

14.1±22.1

0.020

Chemotherapy side effects

20.5±15.1

18.5±15.7

0.694

Hormonal

18.6±28.8

20.7±27.3

0.516

Hair loss

10.8±20.3

6.6±17.8

0.271

Anxiety

5.1±3.7

4.5±3.3

0.333

Depression

3.8±3.6

3.7±3.5

0.329

EORTC OV-28 symptom scales or items

Hospital Anxiety and Depression Scale

a	European
b

Organisation for Research and Treatment of Cancer (EORTC) QLQ-C30 and QLQ-OV28, and the Hospital Anxiety and Depression
Scale.
Statistically significant values appear in boldface type.

Given the known toxicity of some chemotherapeutic
agents, it is likely that peripheral neuropathy is significantly
more common in patients who receive chemotherapy than
in those who do not. The observed differences in attitude
toward sickness on the part of patients who received adjuvant chemotherapy might be explained by the different
course of treatment. Chemotherapy reinforces the awareness of cancer. Additionally, extended therapy—in terms
of both length and intensity—might influence the attitude
toward sickness. Finally, the significant difference in financial situation scores is probably related to that extended
duration of therapy, which could have hampered a return
to work for the patients. Extended sick leave might often
result in the woman losing her job. Although the social
system in the Netherlands is well organized, such factors
could at least partly explain the observed results.
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The current findings of the effects of chemotherapy
warrant a search for alternative treatment options that
mitigate the long-term negative effects of adjuvant chemotherapy. A switch of chemotherapy regimens from
carboplatin–paclitaxel to pegylated liposomal doxorubicin–
carboplatin might reduce the toxicity 21. Additionally, a
reduction in the number of adjuvant chemotherapy cycles
from 6 to 3 in patients with high-risk epithelial ovarian
cancer did not result in a higher recurrence rate and was
associated with reduced toxicity 6. Alternatively, carboplatin monotherapy might be an attractive alternative to
reduce the long-term burden of toxicity 22.
Proper staging of presumed early-stage ovarian cancer
is important starting point, because adjuvant chemotherapy could be withheld in many patients with early-stage
disease 21,23 . Hence, adequate staging, specifically of
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patients with figo ia and ib disease, could avoid longterm side effects when chemotherapy is withheld in those
patients. With respect to patients who, according to the
evidence, would benefit from chemotherapy, we have an
obligation to increase knowledge about the pathogenesis,
prevention, and treatment of peripheral neuropathy and
other long-term side effect of chemotherapy.
At the present moment, no agents are recommended
for the prevention of chemotherapy-induced peripheral
neuropathy. With respect to the treatment of existing
chemotherapy-induced peripheral neuropathy, current
data support treatment with duloxetine24. Although the
evidence to support other treatments is insufficient, a
therapeutic trial of gabapentin–pregabalin or a tricyclic
antidepressant (nortriptyline or desipramine) seems
reasonable, given the limited therapeutic options and the
demonstrated efficacy of those drugs for other neuropathic
pain conditions 22 . Patients who receive chemotherapy
might need additional psychosocial support to improve
their attitude toward sickness. Paying attention to the
negative influences and effects of therapies on hrqol, and
increasing knowledge in this area, will help clinicians to
optimize patient management.

CONCLUSIONS
The present study demonstrates that use of chemotherapy
in patients with early-stage ovarian cancer decreases
3 aspects of hrqol. Proper staging of all patients with
early-stage ovarian cancer to reduce the use of adjuvant
chemotherapy is the first step in mitigating those effects.
Preventive and treatment strategies for the negative influences of chemotherapy should be explored to improve
long-term qol.
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