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ABSTRACT

Background: The prognosis of breast cancer has improved significantly during the last few decades
increasing the interest in health-related quality of life (HRQoL). The aim of this study was to compare
the HRQoL scores produced by different instruments and to shed light on their validity in various
states of breast cancer by studying the association of cancer-related symptoms with HRQoL.

Material and methods: An observational, cross-sectional study of breast cancer patients treated in the
Helsinki and Uusimaa Hospital District from September 2009 to April 2011. A total of 840 patients com-
pleted three HRQoL questionnaires: the EQ-5D-3L (including VAS), 15D and EORTC QLQ-30 and a ques-
tionnaire concerning sociodemographic factors. Patients were divided into five mutually exclusive
groups: primary treatment (n=118), recovery (6-18 months from diagnosis) (n = 150), remission (>18
months) (n=382), metastatic disease (n=176) and palliative care (n = 14). The association of HRQoL
with sociodemographic and clinical factors and cancer-related symptoms, screened by the EORTC QLQ-
30, was studied by multivariate modeling using stepwise linear regression analysis.

Results: HRQoL scores were the best at the time closest to diagnosis and deteriorated with disease
progression. The EQ-5D had a pronounced ceiling effect with 40.8% of the respondents scoring 1 (per-
fect health) compared to 6% for the 15D and 5.6% for VAS. In regression analyses, pain, fatigue and
financial difficulties were the most important predictors of lower HRQoL. The 15D showed better dis-
criminatory power and content validity. The EORTC QLQ-C30 functioning deteriorated in advanced
states of the disease with physical, social and role functioning being the most affected. Insomnia,
fatigue and pain were the most commonly reported symptoms in all groups.

Conclusions: Different HRQoL instruments produce notably different HRQoL scores. The EQ-5D has a
pronounced ceiling effect. Pain and fatigue are the most common symptoms associated with poor
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HRQoL in all disease states.

Introduction

Breast cancer is the most frequent cancer after lung cancer
and the most frequent cancer among women worldwide [1].
In Finland (population 5.5 million), the numbers of breast
cancer patients alive were 67.010 women and 244 men in
2015 [2]. The latest incidence statistics showed 5008 new
breast cancer cases among women in 2014 and also in
Finland, the incidence has been predicted to rise [2-4].
Effectiveness and safety are the main drivers of treat-
ments, but recently emphasis has also been focused on
patient-experienced health-related quality of life (HRQol)
[5-9]. Placing emphasis on factors that affect HRQoL is of
both humane and economic importance [10]. HRQoL can be
assessed with both generic and disease-specific HRQoL
instruments and their usage varies in different studies
[11-14]. In an attempt to produce better results of care and
more effective treatments, more emphasis has been put on
the research on HRQoL [10]. HRQoL varies among different

states of breast cancer and numerous factors influence it
[11,15]. It is usually better at the time of diagnosis but deteri-
orates as the disease progresses [16]. The need for studies
providing more information on HRQoL at different states of
breast cancer has been pointed out [13].

The aim of this study was to assess the HRQoL of breast
cancer patients, to compare the HRQoL scores produced by
different HRQoL instruments and to shed light on their valid-
ity in various states of breast cancer by studying the associ-
ation of cancer-related symptoms, screened by the EORTC
QLQ-30, with HRQoL.

Patients and methods
Patients

Patients with histologically verified breast cancer were identi-
fied from hospital records and asked to participate in this
observational and cross-sectional study between September
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2009 and April 2011 in the Helsinki and Uusimaa Hospital
District. Patients were recruited when coming to an appoint-
ment to the hospital, or by sending them an invitation by
mail. Patients were asked to fill in the study questionnaires.
One reminder was sent if there was no response. The study
was approved by the Ethics Committee of the Helsinki and
Uusimaa Hospital District (Permission 68(11.06.2008,207/13/
03/02/08)). All patients gave a written informed consent.

Sociodemographic and medical information

The data that were collected from the patients included
three different questionnaires: EQ-5D, 15D and EORTC.
Patients also filled in a questionnaire concerning demo-
graphic background questions such as education and marital
and occupational status. Specific data concerning the type of
cancer and treatment given were collected from hospital
records.

Health-related quality of life assessment

Two generic HRQoL instruments, the 15D and the three-level
version of the EQ-5D (EQ-5D-3L, including a visual analog
scale, VAS), as well as the cancer-specific EORTC QLQ-C30
questionnaires, were used. All instruments are standardized
and self-administered [17-19].

The 15D can be used both as a profile and a single index
score measure (utility score, which is required for calculation
of quality-adjusted life years). The health state descriptive
system (questionnaire) is composed of the following dimen-
sions: mobility, vision, hearing, breathing, sleeping, eating,
speech (communication), excretion, usual activities, mental
function, discomfort and symptoms, depression, distress,
vitality and sexual activity. For each dimension, the respond-
ent chooses one of the five ordinal levels best describing his/
her state of health at the moment. The single index score
(15D score) represents the overall HRQoL and ranges from 0
to 1 (1 =full health, 0 =being dead) [17]. The minimum clin-
ically important change or difference (MID) in the 15D score
is 0.015 [20].

The EQ-5D also produces a utility score (EQ-5D score), but
no health profile. In the EQ-5D, the respondent chooses from
the five different dimensions an ordinal level from 1 to 3
best describing his/her health. In addition, the questionnaire
includes a VAS. To calculate the EQ-5D score, we used the
UK time-trade-off (TTO) tariff. The EQ-5D score can range
from -0.594 to 1.000 and the EQ-5D VAS from 0 to 100 (mm
in visual scale) [12,19]. The minimum clinically important
change or difference (MID) in the EQ-5D score is 0.08 and in
the VAS 7-12 [21].

The EORTC QLQ-C30 is a cancer-specific HRQoL question-
naire developed to detect disease- and treatment-specific
health problems. It has been translated into more than 100
different languages and used in hundreds of studies indicat-
ing that it is a valid disease-specific HRQoL measure in can-
cer. It measures functional ability and symptoms on a 1-4
scale and also includes the respondent’s overall rating of his/
her quality of life and health during the last week on a 1-7
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scale. EORTC does not produce a utility score.
The functionalities measured are physical, role, social, emo-
tional and cognitive functioning. The symptoms measured
are fatigue, nausea/vomiting and pain and the symptoms
defined constipation, diarrhea, appetite loss, insomnia, dys-
pnea and financial difficulties [18].

Statistical analysis

We formed five mutually exclusive groups based on the state
of cancer: primary treatment, recovery (6-18 months from
diagnosis), remission (>18 months from diagnosis), meta-
static disease and palliative care (after life-prolonging, onco-
logical treatments were terminated).

Descriptive statistics were calculated for all the groups
and are given as percentages, means and standard deviations
(SD). Patient characteristics are shown in Table 1.

The association of clinical and demographic factors as well
as the EORTC symptom and functioning scale scores with the
15D, EQ-5D and VAS scores were explored using linear, step-
wise regression analysis. In phase 1 analysis, clinical and
demographic factors were entered as potential explanatory
variables including the disease states. In phase 2, the EORTC
symptom and functioning scale scores were entered as
potential explanatory variables in addition to variables which
turned out statistically significant in phase 1. It was hypothe-
sized that the higher the R?, i.e., the share of the variance of
the scores of instrument X explained by EORTC (criterion),
the more X has common variance and content with it and
the more valid X is in terms of content and criterion validity
in this patient group. The statistical significance of differences
between the groups in the means was tested with independ-
ent samples t-test.

The sensitivity of the instruments in terms of discrimin-
atory power, i.e., ability to detect differences in health status
cross-sectionally, is measured by the ceiling and floor effects,
i.e, the percentage of patients obtaining a maximum and
minimum score, respectively. The lower the percentages, the
better the instrument is in terms of discriminatory power. We
also hypothesize that a high ceiling effect in a serious dis-
ease like cancer, and especially in the a priori severe meta-
static and palliative states, undermines the instrument’s
credibility and validity in this patient group. p values <.05
were considered statistically significant. The analyses were
performed using SPSS software version 22 (SPSS Inc,
Chicago, IL, USA).

Results
Patient characteristics

Out of the 1424 invited patients, 840 patients participated in
the study (response rate 59%). Five were male (0.6%). The
age of the patients varied between 26 and 90 years with a
mean of 61.7 years.

The majority of the patients had hormone receptor-posi-
tive disease: 84% had estrogen hormone receptors and 64%
progesterone receptors. HER-2-oncogene expression was
detected in 20% of all patients.
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Table 1. Patient characteristics.

Primary treatment Recovery Remission Metastatic disease Palliative care
Respondents, N (%) 118 (14.0) 150 (17.9) 382 (45.5) 176 (21.0) 14 (1.7)
Demographic factors
Age, years, mean (SD) 56.9 (10.7) 60.8 (10.4) 63.1 (10.0) 62.7 (10.9) 64.6 (11.4)
Male, N (%) 1(0.8) 2 (1.3) 2 (0.5) 0 0
Months from dg, mean 0.7 131 29.1 91.7 84.6
Married/cohabiting, N (%) 81 (68.6) 99 (69.2)° 231 (61.1)° 101 (58.7) 8 (61.5)°
Higher education, N (%) 73 (61.9) 91 (62.3)° 207 (54.5)° 104 (60.8)° 8 (61.5)°
Employed, N (%) 70 (59.3) 69 (47.3)° 149 (39.1)° 35 (20.2)° 2 (15.4)°
Unemployed, N (%) 9 (7.6) 8 (5.5)° 23 (6.0)? 10 (5.8)° 2 (15.4)°
Treatment received preceding 3 months
Radiation therapy, N (%) 1(0.8) 4 (2.7) 1(0.3) 18 (10.2) 4 (28.6)
Chemotherapy, N (%) 7 (6.0) 2 (1.3) 0 121 (68.8) 4 (28.6)
Endocrine therapy, N (%) 3 (2.6)° 106 (71.1) 292 (76.4) 64 (36.6)° 6 (42.9)
Targeted therapy, N (%) 1(0.9)% 7 (4.9° 2 (0.5)° 40 (24.2)° 2 (16.7)°
Tumor receptors
Estrogen positive, N (%) 73 (80.2)° 119 (86.2)° 313 (85.3)° 135 (80.8)° 11 (78.6)
Progesterone positive, N (%) 54 (60.0)° 90 (65.7)° 248 (67.4)° 90 (55.6)° 9 (64.3)
HER-2-positive, N (%) 13 (14.6)° 17 (127 48 (16.6)° 52 (36.6)° 2 (15.4)°
Metastases, N (%) 0 0 0 176 14
Bone, N (%) 0? 0 0* 129 (73.7) 14 (100)
Lungs, N (%) 0? 0 0? 45 (25.9) 6 (42.9)
Brain, N (%) 0° 0 0® 19 (10.9)° 4 (28.6)
Liver, N (%) 0* 0 0? 75 (43.1)° 8 (57.1)
Pleura, N (%) 0? 0 0? 30 (17.2)7 1(7.1)
Peritoneal/ascites, N (%) 0? 0 0* 10 (5.7)% 0
Skin, N (%) 0? 0 0* 12 (6.9)° 0
Lymph nodes, N (%) 0° 1(0.7) 4 (1.0° 52 (29.9)° 2 (14.3)
Number of answers (N) and percentages (%) within each group.
%In case of missing an answer, total N and % vary.
m 15D EQ-5D mVAS

Mean utility score
COCO0O00O0000
ORPNWRARUIONOOWOR

Primary
treatment

Recovery

Figure 1. Mean health utilities in different disease states.

The demographic factors of patients, the tumor character-
istics and the treatments given during the three months pre-
ceding the survey, are shown in Table 1. Altogether, 190
(23% of all) patients had distant metastases.

Health-related quality of life

The analysis showed differences in the mean scores across
various disease states. The mean scores were higher in the
primary treatment group and lower as the disease pro-
gressed. The growing symptom burden at metastatic states
was reflected in poorer HRQoL.

Comparing the results obtained with different instruments
showed some similarities and some notable differences
(Figure 1 and Table 2). There was no statistically significant
and clinically important difference in the HRQoL scores
between the groups of primary treatment and recovery with

I I I I
I III

Palliative
treatment

Metastatic
disease

Remission

Group

any of the instruments. For the 15D score, the mean differ-
ence between the groups of primary treatment and remis-
sion was both statically significant and clinically important,
but this was not the case for the other two instruments. The
mean scores for all states were higher with the 15D than
with the EQ-5D. VAS followed the same trend; mean scores
were lower than with the other instruments in all but the
palliative care group. For this group, the EQ-5D gave the low-
est mean scores.

The EQ-5D had a pronounced ceiling effect: 343 of 830
patients, i.e., 41.3% obtained a score of 1 (full health), as
compared to 6.0% with the 15D (n=50/835) and 5.6% with
the VAS (n=46/828). Even in the metastatic and palliative
states, the EQ-5D had ceiling effects of 26.2% and 8.3%,
respectively, whereas the other instruments virtually none.

Of the dimensions of the 15D, sleeping and discomfort
and symptoms were the most impaired in all disease groups.
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Table 2. Mean HRQoL scores in different disease states as measured with different instruments.

15D EQ-5D VAS
Group N Mean St dev Ceiling% N Mean St dev Ceiling% N Mean St dev Ceiling%
Primary treatment 115 0.91 0.08 1043 118 0.85 0.19 43.22 118 76.41 15.66 2.54
Recovery 150 0.90 0.08 4.00 149 0.87 0.16 53.02 150 79.32 17.32 4.00
Remission 380 0.88 0.10 8.16 379 0.84 0.19 44.06 377 78.13 16.57 9.28
Metastatic disease 176 0.82 0.1 0.57 172 0.74 0.26 26.16 171 66.15 19.27 117
Palliative care 14 0.75 0.11 0 12 0.51 0.29 833 12 53.58 12.38 0
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Figure 2. The mean 15D profiles in different disease states.

EORTC functionality scales

Social functioning

Cognitive functioning

Emotional functioning

Role functioning

Physical functioning

M Primary treatment M Recovery

Figure 3. EORTC functionality scales by disease states.

Usual activities, mobility, vitality and sexual activity were
more impaired in the metastatic disease state and in the pal-
liative care group (Figure 2).

The EORTC QLQ-C30 functioning deteriorated in advanced
states of the disease with physical, social and role function-
ing being the most affected (Figure 3). Insomnia, fatigue and
pain were the most commonly reported symptoms in all
groups. The symptom burden was highest in patients with
advanced disease, especially in the palliative care group
(Figure 4).

M Remission

100

Metastatic disease M Palliative care

Factors influencing HRQoL

Results of the linear regression analyses are shown in
Table 3. In phase 1 analysis, the clinical and demographic
factors explained 26-38% of the variance in the HRQoL
scores. Financial difficulties, higher age and belonging to the
metastatic or palliative care group were associated with
poorer HRQoL. When symptom and functionality scales of
the EORTC were included in the phase 2 analysis, the
explanatory power increased to 72.5% for the 15D, 63.1% for
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EORTC symptom scales
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Figure 4. EORTC symptom scales by disease states.

Table 3. Statistically significant factors influencing HRQoL scores, results of the regression analyses.

15D EQ-5D VAS

Variable Std coefficient p value Std coefficient p value Std coefficient p value

Phase 1 model R*=0.377 R*=0.263 R?=0.277
Age -0.158 <.007%** -0.084 021%* -0.088 011%
Financial difficulties -0.490 <.0071FF* -0.392 <.0071%F* -0.401 <.007FF*
Higher education 0.068 .043%* 0.093 011%* - -
Local disease - - - - -0.096 .006**
Metastatic disease -0.194 <.0071FF* -0.161 <.0071FF* -0.241 <.007FF*
Palliative care -0.169 <.007%%* -0.187 <.007%%* -0.157 <.007%%*

Phase 2 model R?=0.725 R?=0.631 R?=0.522
Age -0.112 <.007%%* -0.069 002%* - -
Appetite loss - - - - -0.062 .042%*
Constipation -0.094 <.007%** - - - -
Diarrhea -0.050 012%* - - - -
Dyspnea -0.202 <.007%H* - - -0.074 009**
Fatigue -0.345 <.0071*** -0.276 <.0071*** -0.342 <.0071%¥*
Financial difficulties -0.160 <.007%%* -0.107 <.007%%* -0.085 .003**
Insomnia -0.129 <.0071F** - - - -
Metastatic disease -0.040 .044%* - - -0.071 .006**
Pain -0.187 <.007%%* -0.513 <.007%%* -0.302 <.007#%*
Palliative care -0.046 .018* -0.065 .003** - -

*p <.05.

**p <.01.

**¥p <.001.

the EQ-5D and 52.2 for VAS. Financial difficulties, fatigue and
pain impaired HRQoL measured by any of the instruments.

Discussion

We observed that different HRQoL instruments gave remark-
ably different values. However, regardless of the instrument
used, the HRQoL varied a lot in different states of the
disease and deteriorated in line with the increased symptom
burden and functional deterioration in advanced states of the
disease.

Comparison of the instruments

Breast cancer patients’ HRQoL is a complex matter and
the choice of HRQoL instrument is demanding [13].
Different instruments give different types of information,
which makes the comparison of various studies challenging

[14,16]. A systematic review of HRQoL of long-term (more
than 5 vyears since diagnosis) breast cancer survivors
addressed different instruments, both generic and disease-
specific, including the EORTC QLQ-C30 questionnaire, which
was also used in this study [13]. The review pointed out a
need for a study like ours taking into account the effect of
the disease state and the importance of psychosocial aspects
and the need for including different treatments in the ana-
lysis when studying HRQoL of breast cancer patients. The
instrument to be used should be carefully selected bearing
in mind these aspects [13]. We discovered that the patients’
assessments of their HRQoL based simply on VAS were
poorer than what the two HRQoL instruments used sug-
gested. This might be relevant in measuring HRQoL, espe-
cially in symptomatic advanced disease. The negative effect
of disease progression on HRQoL was well demonstrated
with all instruments used. The EQ-5D showed a remarkable
ceiling effect across all disease states, even the most



advanced ones, where one would not expect scores indicat-
ing full health. This casts doubt on the discriminatory power,
credibility and thus the validity of the EQ-5D in this patient
group. Therefore, the instruments to be used for measuring
HRQoL in breast cancer patients should be carefully selected
not to lose relevant information.

The effect of the disease state

Individual expectations of life in general and of how the
disease will affect one’s life influence the experience of
HRQoL [11]. In this study, at the time of diagnosis, the
majority of patients had no metastases and little symp-
toms. After breast cancer diagnosis, the treatments, like
surgery, radiation therapy and chemotherapy followed by
targeted and/or hormonal therapy, can cause different
types of side effects and thus impair HRQoL [22]. However,
there were no statistically significant differences in the
mean HRQoL scores from primary treatment to recovery
for any of the instruments. In the remission and metastatic
states, the mean HRQoL scores differed from those at
baseline in a statistically significant manner. The significant
deterioration of HRQoL with metastatic disease, and espe-
cially in the palliative phase of the disease, can be
explained with progressive functional deterioration and
increased symptom burden. Pain and fatigue were most
commonly reported in advanced cancer. They are both
activity-limiting symptoms and thus further impair activities
of daily living and HRQoL. Emotional and cognitive func-
tions were better preserved despite of the disease progres-
sion. For example, insomnia was similarly reported by
patients in an early or advanced state of the disease.
According to previous studies, emotional functioning of
cancer patients is, however, poorer than what is reported
in population-based studies [23]. This was more clearly
apparent for younger patients [22]. It seems that cancer
diagnosis itself causes psychosocial distress throughout the
disease trajectory [23].

Factors influencing HRQoL

In line with our findings, pain and sleeping disorders are,
according to a systematic review, the symptoms affecting
cancer survivors’ HRQoL the most [13]. Fatigue and depres-
sion were particularly impairing factors of HRQoL of breast
cancer patients shortly after the termination of cancer
treatments, and it has been implied that physical activity is
a positive factor regarding breast cancer patients’ HRQoL,
especially for those with symptoms like fatigue and depres-
sion [24]. In a study of breast cancer patients with
advanced disease, pain, depression and poor physical per-
formance status were the leading factors impairing the
HRQoL [25]. In the present study, fatigue, pain and finan-
cial difficulties were the major factors negatively influenc-
ing the HRQoL regardless of the disease state. Screening
and treating effectively these activity-limiting symptoms
could improve functioning in daily life and thus improve
HRQoL.
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In our study, age seemed to impair HRQoL, which is in
line with that found in the general population. Older patients
usually have a poorer quality of life — but in cancer patients,
this may be different. Literature namely indicates that in can-
cer patients, at least in the early stages of the disease,
HRQoL is more impaired in younger patients [22,26]. Our
study population included all different states of the disease,
which might explain the lack of the negative effect of age on
HRQoL in our material.

As limitations of our study can be seen the modest
response rate of 59% and the fact that the study was cross-
sectional with no follow-up. The strength of this study is that
it covers all different states of breast cancer with multiple of
HRQoL questionnaires used. The results are in line with those
of previous studies and the ceiling effect of the EQ-5D was
remarkable also in this study.

Summary

In our study, different instruments gave different HRQoL
results. VAS gave the lowest scores and EQ-5D had the
clearly highest ceiling effects across all states of the disease.
The HRQoL deteriorated alongside with the disease progres-
sion, especially physical, social and role function were
affected. In all disease states activity-limiting symptoms, like
pain and fatigue, along with financial difficulties impaired
HRQoL. Systematic symptom assessment and treatment could
improve activities in daily living and HRQoL. Functions and
symptoms screened by the EORTC explained a clearly higher
share of the variance of the 15D scores than that of the EQ-
5D scores. Thus, the 15D has more common variance and
content with the EORTC. If EORTC can be regarded as an
established instrument for measuring disease-specific HRQoL
in cancer, then the 15D might outperform the EQ-5D in
terms of content and criterion validity when measuring gen-
eric HRQol in this patient group.
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