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ABSTRACT

Background We aimed to identify and characterize quality of life trajectories up to 3 years after breast cancer diagnosis.

Methods A total of 460 patients were evaluated at baseline (before treatments), and after 1- and 3-years. Patient-reported outcomes,

including quality of life (European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30, QLQ-C30),

anxiety, depression and sleep quality, were assessed in all evaluations. Model-based clustering was used to identify quality of life trajectories.

Results We identified four trajectories without intersection during 3 years. The two trajectories characterized by better quality of life depicted

relatively stable scores; in the other trajectories, quality of life worsened until 1 year, though in one of them the score at 3 years improved.

Sociodemographic and clinical characteristics at baseline did not differ between trajectories, except for mastectomy, which was higher in the

worst trajectory. Anxiety, depression and poor sleep quality increased from the best to the worst trajectory.

Conclusions The type of surgery and the variation of other patient-reported outcomes were associated with the course of quality of life over 3

years. More research to understand the heterogeneity of individual trajectories within these major patterns of variation is needed.

Keywords breast neoplasms, cluster analysis, patient-reported outcome measures, quality of life

Introduction

Breast cancer mortality is decreasing in most developed coun-
tries, despite increasing or stable incidence rates, and it is
the most prevalent cancer 5 years after diagnosis, due to the
frequent use of screening and more effective treatments.1,2

The diversity and complexity of the problems resulting
from the disease and its treatments could affect all domains of
quality of life (QoL), including physical, emotional and social,
at any time during treatment and remission periods. Women
diagnosed with breast cancer may experience psychosocial
distress (namely depression, anxiety, fear of recurrence and
death and problems related to body image and feminine
role) and physical symptoms (namely pain, fatigue and sleep
disturbance).3,4 The improvement in breast cancer survival
emphasizes the importance of assessing disability due to the
disease or its treatment, as it impacts short- and long-term

QoL. Therefore, patient-reported outcomes (PRO) have
become essential for evaluating the burden of cancer.5

Previous studies reported an association between sociode-
mographic, clinical and treatment characteristics and QoL in
breast cancer patients, namely age, education, cancer stage,
surgery and chemotherapy,6–8 however with inconsistent
findings. Further, the effect of some factors on QoL
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may differ at different time points after diagnosis and
during the course of survivorship. At diagnosis and before
treatments, patients may experience psychosocial distress as
anxiety, fear and disbelief and existential concerns regarding
mortality.9 Depression and psychological problems related
to body image, sexuality and femininity as well as cognitive
disturbances and sleep disturbance are symptoms commonly
referred by patients during treatments, and after their
completion, most of them experience a mixture of elation,
fear of recurrence and uncertainty.4,9,10 Some symptoms
disappear or dissipate during the following years, or may be
perceived as less important by the patients, whereas others
develop gradually into long-term side effects.9

Changes in QoL over time in breast cancer patients
have been reported previously. However, some studies
examined only average changes in QoL, disregarding possible
heterogeneity of this outcome among patients. Determining
trajectory patterns of QoL in breast cancer patients and their
associated characteristics may allow identifying patients at risk
and providing patients with appropriate support throughout
and following treatments. Previous studies11–13 on QoL
trajectories focused specifically on the score of specific
domains instead of the total score (e.g. physical, cognitive
and social domains), used different questionnaires to assess
QoL or missed a baseline evaluation before treatments’
initiation.

The aim of this study was to describe the trajectories of
QoL in a cohort of breast cancer patients during the first 3
years after diagnosis and to assess differences in sociodemo-
graphic and clinical characteristics among distinct trajectories
of QoL and their association with other PRO.

Methods

The present study is based on a cohort study designed to esti-
mate the incidence of neurological complications of breast
cancer and its treatments (neuro-oncological complications
of breast cancer—NEON-BC), as previously described in the
detailed study protocol.14 Briefly, the cohort includes adult
women consecutively admitted to the Breast Clinic of the
Portuguese Institute of Oncology of Porto in 2012, with
newly diagnosed breast cancer and proposed for surgery,
either as primary treatment or after neoadjuvant chemother-
apy. A total of 506 patients underwent a baseline evaluation
before any cancer treatment, and 503 (99.4%) and 475 (93.9%)
completed the 1- and 3-year evaluations, respectively (Fig. 1).

Participants evaluation

In the three evaluations, data on clinical characteristics and
cancer treatments were obtained from medical records and

after a neurological evaluation and data on sociodemographic
characteristics and PRO, including QoL, anxiety, depression
and sleep quality, were self-reported.

The QoL was assessed using the European Organization
for Research and Treatment of Cancer (EORTC) Quality
of Life Questionnaire Core 30 (QLQ-C30) and the Breast
Cancer-specific Module QLQ-BR23.

The QLQ-C30 is a 30-item cancer-specific questionnaire
of QoL composed of multi-item scales and single items
that reflect the multidimensionality of the QoL construct. It
incorporates five functional scales (physical, role, emotional,
cognitive and social), three symptom scales (fatigue, pain,
and nausea and vomiting) and a global health status/QoL
scale. Additionally, it incorporates six single items that eval-
uate other symptoms (including dyspnea, insomnia, appetite
loss, constipation and diarrhea) and financial difficulties. The
QLQ-BR23 incorporates multi-item scales to evaluate sys-
temic therapy side effects, arm and breast symptoms, body
image, sexual functioning and single items to assess sexual
enjoyment, hair loss and future perspective.

In both QoL instruments, the items were answered on a
four-point ordinal scale, from ‘1-not at all’ to ‘4-very much’,
with the exception of the global health status/QoL scale of
QLQ-C30, which has a seven-point response format, from
‘1-very poor’ to ‘7-excellent’.15,16 All of the scales and single-
item measures range in score from 0 to 100, with high scale
score representing a higher response level. The scale scores
are calculated using a linear transformation to standardize the
average of the items that contribute to the scale. Thus, a high
score for functional scale or for the global health status/QoL
scale represents a high/healthy level of functioning or a high
QoL, respectively, and the opposite is true for a symptom
scale (a high score represents a high level of symptomatol-
ogy/problems).17

Anxiety and depression were assessed by the Hospital Anx-
iety and Depression Scale (HADS).18 The sleep quality was
evaluated using the Pittsburgh Sleep Quality Index (PSQI).19

Statistical analysis

Patients with cancer stage IV at baseline (n = 3), cancer
relapse until the 3-year evaluation (n = 12) and those with
incomplete QLQ-C30 questionnaire in at least one of the
three evaluations (n = 9) were excluded, and a total of 451
participants were considered for data analysis (Fig. 1).

Principal component analysis on the 30 items was used
to evaluate the dimensionality of the items. The score of all
items was reversed, except for items 29 and 30, and the final
score of the questionnaire was the sum of individual scores
of the 30 items and was expressed as z-scores, with higher
scores indicating better QoL.
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Fig. 1 Flowchart of participants included in the present study. n, number of patients; QLQ-C30, the Quality of Life Questionnaire Core 30 of the European
Organization for Research and Treatment of Cancer.

Model-based clustering20 was used to identify groups of
patients with different patterns of variation in QLQ-C30
score, from the baseline to the 3-year evaluation. The model
that allowed for the most homogeneous grouping of individ-
ual patterns of QoL was selected among those with the lowest
Bayesian Information Criteria; thus, a four-component model
was selected (Supplementary Material, Appendix A).

The QoL trajectories were defined to reflect the pattern
of variation over the 3-year period, but were characterized
regarding sociodemographic and clinical characteristics of the
patients, as well as the scores obtained for other PRO (anxiety,
depression and sleep quality) at each evaluation (baseline, 1-
year and 3-year); data are presented as counts and proportions,
for categorical variables, and means and standard deviations,
for continuous variables. Univariate analysis was performed
for comparisons within and between QoL trajectories, using

the chi-square test, for categorical variables, and analysis of
variance (ANOVA), for continuous variables. ANOVA for
repeated measures (for mean comparisons) or generalized
estimating equations (for proportion comparisons) were used
for comparison within each trajectory, and the Bonferroni
correction was used for multiple pairwise comparisons.

Statistical analysis was conducted using Stata, version 11.2
(StataCorp, College Station, Texas, USA) and R, version 3.3.1
(R Core Team, Vienna, Austria).

Ethics

This study was approved by the Ethics Committee of the
Portuguese Institute of Oncology of Porto (CES 406/011,
CES 99/014 and CES 290/014). All the patients provided
written informed consent.
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Results

At baseline, the mean age of the participants was 55 years,
and more than two thirds had up to 9 years of education.
Most patients (55.4%) were diagnosed with cancer stage
0 and I, and 57.2% were postmenopausal. In addition to
breast surgery, in the first year of follow-up, 83.8% received
endocrine therapy, 73.8% were submitted to radiotherapy,
59.2% to chemotherapy and 12.9% received targeted therapy.
Most patients (57.4%) initiated endocrine therapy during the
first year and maintained the same drug until the third year and
26.3% changed drugs (Supplementary Material, Appendix B).

Figure 2 depicts the QoL trajectories. Four trajectories
were identified: C1 (n = 55, 12.2%), C2 (n = 171, 37.9%),
C3 (n = 175, 38.8%) and C4 (n = 50, 11.1%). The QLQ-
C30 scores corresponded to gradually worse QoL from C1
to C4, without intersecion between the trajectories and with
two major patterns being observed. C1 and C2 were char-
acterized by better and relatively stable QoL, though in C1
there was a significant improvement between baseline and
1-year evaluations, followed by stable QoL until the 3-year
evaluation, when the mean score was similar to the observed
at baseline. In C2, the mean score did not change within the
3-year period. On the other hand, C3 and C4 presented worse
QoL at baseline than C1 and C2, which worsened further in
the first year. However, while in C3 the QoL did not change
up to the 3-year evaluation, in C4 there was a significant
improvement in the QoL, presenting a mean score at the third
year similar to the observed at baseline.

The sociodemographic and clinical characteristics at base-
line and breast cancer treatments performed during the first
year of follow-up according to each trajectory are presented
at Table 1. There were no statistically significant differences in
these characteristics among the QoL trajectories, except for
mastectomy, which was more frequent in C4.

The emotional functioning was the most affected domain
during the 3 years and in the four trajectories, worsening from
C1 to C4; however for C1 and C2 the worst point corre-
sponded to the baseline evaluation, and for C4 corresponded
to the 1-year evaluation. The other domains followed the
same trend of deterioration from C1 to C4. The physical
functioning worsened up to the 1-year evaluation, presenting
at this point the worst mean scores in all trajectories, except
in C1 that was characterized by stable scores during the 3
years. In C2 and C3, the role and social functioning varied
inversingly in the 3-year period, since the former worsened
and the latter improved. In the same period, the cognitive
functioning also worsened in C1 and C2, presenting the worst
mean scores at the 3-year evaluation, while in C3 and C4 this
domain was more affected at 1 year. The mean scores in global
health status/QoL scale are also worsening from C1 to C4, as

described for functional scales, and improved from baseline to
1-year evaluation in C1 and C2, while in the other trajectories
the mean scores did not change during the 3 years (Table 2).

The body image, sexual functioning and future perspective
decreased from C1 to C4, in baseline, 1-year and 3-year
evaluations. In each trajectory, the body image decreased
mainly from the baseline to the 1-year evaluation, except in
C1 that did not present changes during the entire period. In
C3, the sexual functioning decreased between baseline and 1-
year evaluations, while in the remaining trajectories it did not
change during the 3 years. Regarding future perspective, in all
trajectories this outcome increased during the 3 years mainly
between 1-year and 3-year evaluations (Table 2).

The proportion of patients with anxiety, depression and
poor sleep quality increased from C1 to C4 over the period
of 3 years after diagnosis. Anxiety was significantly more
frequent at baseline than at 1-year in C2 and C3 and than at
3 years in all trajectories, except in C1 that did not present
significant changes in the proportion of this outcome during
the 3 years. Within each trajectory, there were no significant
differences in the frequency of depression between the three
evaluations, except for C4 that presented an increase from
baseline to the 1-year follow-up and then a decrease between
the 1- and the 3-year evaluations. Among each trajectory,
the proportion of patients with poor sleep quality did not
differ across the whole follow-up period, except in C3 that
presented a lower prevalence at baseline than at the 1-year
follow-up (Fig. 3).

Discussion

Main finding of this study

Four QoL trajectories were identified up to 3 years after diag-
nosis. These are characterized by differences in QoL at base-
line and mostly by patterns of variation portraying either small
variations or worsening until the first year, while returning to
scores similar to those observed at baseline until the third year.
The trajectories differed regarding the type of breast surgery
and on the other evaluated PROs, namely anxiety, depression
and sleep quality, which worsened gradually from C1 to C4.

What is already known on this topic

In the first 3 years after diagnosis, roughly half of patients
presented good self-reported QoL (C1 and C2), more than
one third presented moderate self-reported QoL (C3) and
one tenth presented bad self-reported QoL (C4), comparing
with reference values for breast cancer patients.21 Further,
the best trajectories were characterized mainly by similar
scores in functional scales of a general and a breast-cancer-
specific questionnaires, except in sexual functioning and
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Fig. 2 Means and the corresponding 95% confidence intervals of the EORTC QLQ-C30, at baseline, 1-year and 3-year follow-up evaluations, for each
trajectory identified (higher scores indicating better quality of life). EORTC QLQ-C30, the Quality of Life Questionnaire Core 30 of the European Organization
for Research and Treatment of Cancer. aP-value for the comparison between baseline and 1-year evaluations; bP-value for the comparison between baseline
and 3-year evaluations; cP-value for the comparison between 1- and 3-year evaluations; dQLQ-C30 scores were obtained from principal component analysis
and confirmatory factor analysis (Supplementary Material, Appendix C) and are expressed as z-scores, with higher scores indicating better quality of life.

future perspective, considered good in C1 and moderate in
C2, taking into account the reference values.21 The other two
trajectories are quite different. In C3, the functional scales var-
ied from good (e.g. social functioning) to bad (e.g. emotional
functioning), while in C4 the functional scales were mainly
bad. Similar patterns were observed for the variation of other
PRO. At baseline, the prevalence of anxiety was lower or
similar (C1, C2 and C3) and higher (C4) than that reported in

previous studies,22 and at 3-year evaluation, only C4 presented
a prevalence of anxiety higher than that expected for long-
term survivors.23 Furthermore, in C1 and C2, the prevalence
of depression was none or negligible, respectively, while in
the other two trajectories, the prevalence could be considered
similar to higher, compared to a pooled prevalence of
depression of 20% (95% CI = 16–24%) previously reported.24

Additionally, the prevalence of poor sleep quality of nearly
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Table 1 Sociodemographic and clinical characteristics at baseline and breast cancer treatments performed during the first 3 years of follow-up, according

to each trajectory identified.

EORTC QLQ-C30a

C1 n = 55 C2 n = 171 C3 n = 175 C4 n = 50 P-value

Age (years), mean (SD) 53.7 (10.4) 55.4 (11.2) 55.6 (10.3) 54.5 (10.8) 0.640

Education (years), n (%)

≤4 25 (45.5) 70 (40.9) 80 (45.7) 18 (36.0) 0.540

5–9 17 (30.9) 45 (26.3) 52 (29.7) 14 (28.0)

≥10 13 (23.6) 56 (32.7) 43 (24.6) 18 (36.0)

Cancer stageb, n (%)

0 3 (5.5) 10 (5.8) 16 (9.1) 2 (4.0) 0.629

I 30 (54.5) 81 (47.4) 83 (47.4) 25 (50.0)

II 14 (25.5) 60 (35.1) 47 (26.9) 17 (34.0)

III 8 (14.5) 20 (11.7) 29 (16.6) 6 (12.0)

Menopausal statusc, n (%)

Premenopausal 27 (49.1) 72 (42.1) 73 (41.7) 21 (42.0) 0.796

Postmenopausal 28 (50.9) 99 (57.9) 102 (58.3) 29 (58.0)

Lymphedema, n (%)

At 1 year 2 (3.6) 14 (8.2) 14 (8.0) 8 (16.0) 0.144

At 3 years 4 (7.3) 20 (11.7) 33 (18.9) 9 (18.0) 0.089

Breast surgery, n (%)

Surgery type

Breast-conserving 37 (67.3) 87 (50.9) 92 (52.6) 16 (32.0) 0.004

Mastectomy 18 (32.7) 84 (49.1) 83 (47.4) 34 (68.0)

Axillary surgery

None/SLNB 41 (74.5) 112 (65.5) 119 (68.0) 32 (64.0) 0.604

ALND 14 (25.5) 59 (34.5) 56 (32.0) 18 (36.0)

Chemotherapy, n (%) 35 (63.6) 104 (60.8) 99 (56.6) 29 (58.0) 0.762

Radiotherapy, n (%) 47 (85.5) 124 (72.5) 131 (74.9) 31 (62.0) 0.052

Endocrine therapy, n (%) 45 (81.8) 147 (86.0) 144 (82.3) 43 (86.0) 0.748

Targeted therapy (Trastuzumab), n (%) 7 (12.7) 27 (15.8) 20 (11.4) 4 (8.0) 0.430

Bold values denote statistical significance at the p-value < 0.05 level.

ALND, axillary lymph node dissection; EORTC QLQ-C30, the Quality of Life Questionnaire Core 30 of the European Organization for Research and

Treatment of Cancer; n, number of patients; SD, standard deviation; SLNB, sentinel lymph node biopsy.
aQLQ-C30 trajectories only used data from 451 patients, due to missing data.
bCancer stage was classified according to the 7th edition of the American Joint Committee on Cancer Staging Manual.
cWhen menopausal status was not specified, all women with at least 60 years, women who underwent a bilateral oophorectomy and those with an intact

uterus and being amenorrheic for 12 or more consecutive months prior to the diagnosis in the absence of alternative pathological or physiological cause

and follicle stimulating hormone and serum estradiol levels within the laboratory’s reference ranges were classified as postmenopausal, or otherwise as

premenopausal.36

25% (C1) and 50% (C2) is in accordance with a pooled
prevalence of sleep disturbances of 40% (95% CI = 29–52%)
reported previously.25 However, in the other trajectories, the
prevalence of this outcome was higher.

The patterns observed in our study are compatible with
the fact that the initial stages of treatment and the months
following its completion may be physically and emotionally
demanding, resulting in decreased QoL. Most women with

breast cancer experience moderate to high levels of anxiety
before treatment, due to hopelessness, uncertainty, loss of
control and a decrease in life satisfaction.26 The period follow-
ing treatment completion is a transitional time of considerable
psychosocial distress, during which most women experience
a mixture of happiness, fear and uncertainty.27 In our study,
anxiety at baseline was higher than at 1 year in the two more
prevalent trajectories and than at 3 years in all trajectories,
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Table 2 Mean scores of functional scales of EORTC QLQ-C30 and EORTC QLQ-BR23 and global health status/QoL scale of EORTC QLQ-C30 at baseline,

1-year and 3-year follow-up evaluations, according to each trajectory identified (higher scores indicating high level of functioning or a high quality of

life).

Evaluation C1 C2 C3 C4

n = 55 n = 171 n = 175 n = 50

EORTC QLQ-C30

Physical functioning, mean (SD)

Baseline 96.6 (7.1) 93.2 (8.7)a 85.9 (13.7)a,b 73.1 (20.6)a

1-year 96.5 (4.9) 90.3 (9.2)a 75.0 (16.4)a,c 63.2 (17.7)a,c

3-year 97.6 (4.7) 92.0 (9.5) 79.8 (14.6)b,c 73.5 (18.0)c

P-valued 0.547 0.013 <0.001 0.010

Role functioning, mean (SD)

Baseline 100.0 (0.0) 96.8 (8.5)a,b 90.5 (15.7)a,b 63.0 (33.0)

1-year 98.2 (6.9) 93.6 (11.8)a,c 79.8 (21.2)a,c 52.0 (28.7)

3-year 97.9 (5.6) 87.9 (16.2)b,c 71.0 (22.8)b,c 59.3 (26.1)

P-valued 0.068 <0.001 <0.001 0.167

Emotional functioning, mean (SD)

Baseline 83.8 (13.6)a,b 75.5 (16.8)a,b 61.4 (21.5) 35.7 (25.0)b

1-year 93.5 (8.6)a 80.2 (15.4)a 59.5 (20.8) 27.2 (23.9)c

3-year 90.8 (9.0)b 80.9 (17.2)b 63.1 (21.2) 50.7 (28.3)b,c

P-valued <0.001 0.004 0.279 <0.001

Cognitive functioning, mean (SD)

Baseline 95.5 (8.8)b 89.1 (14.3)b 79.6 (19.5)a,b 58.3 (23.6)a

1-year 94.5 (9.1)c 87.8 (12.4)c 70.8 (22.3)a 45.7 (28.5)a,c

3-year 90.6 (11.0)b,c 83.4 (16.5)b,c 70.5 (24.1)b 56.7 (26.3)c

P-valued 0.022 <0.001 <0.001 0.035

Social functioning, mean (SD)

Baseline 97.6 (7.5) 92.7 (13.7)b 87.7 (17.9) 71.3 (31.1)

1-year 99.1 (5.0) 94.9 (10.4)c 83.5 (20.1)c 64.0 (28.6)

3-year 99.4 (3.1) 98.1 (6.7)b,c 88.0 (18.0)c 78.0 (25.1)

P-valued 0.181 <0.001 0.044 0.051

Global score, mean (SD)

Baseline 79.1 (18.1)a 67.1 (19.0)a,b 58.0 (17.9) 48.0 (21.9)

1-year 89.4 (9.7)a,c 71.5 (15.6)a 58.4 (17.6) 46.7 (20.8)

3-year 82.4 (14.1)c 71.9 (15.0)b 56.8 (14.8) 53.5 (19.2)

P-valued <0.001 0.013 0.644 0.218

EORTC QLQ-BR23

Body image, mean (SD)

Baseline 98.3 (5.2) 97.2 (6.2)a 91.7 (15.2)a,b 87.8 (22.3)a,b

1-year 96.7 (10.2) 89.7 (16.7)a,c 84.0 (24.2)a 61.0 (36.1)a

3-year 97.3 (10.0) 95.4 (10.7)c 86.8 (21.0)b 72.8 (32.8)b

P-valued 0.603 <0.001 0.002 <0.001

Sexual functioning, mean (SD)

Baseline 24.2 (23.5) 19.7 (22.0) 18.5 (20.3)a 19.0 (22.6)

1-year 28.5 (27.7) 20.3 (22.3) 13.3 (18.5)a 11.0 (14.9)

3-year 22.7 (23.4) 20.5 (21.6) 16.1 (18.3) 13.0 (15.9)

P-valued 0.458 0.943 0.042 0.075

Continue
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Table 2 Continued

Evaluation C1 C2 C3 C4

n = 55 n = 171 n = 175 n = 50

EORTC QLQ-BR23

Future perspective, mean (SD)

Baseline 61.2 (29.9)a,b 46.2 (30.9)b 37.1 (29.9)b 15.3 (24.5)b

1-year 74.5 (24.0)a,c 50.7 (34.6)c 37.7 (30.9)c 27.3 (33.5)c

3-year 85.5 (24.6)b,c 82.7 (25.9)b,c 68.8 (34.3)b,c 66.0 (37.2)b,c

P-valued <0.001 <0.001 <0.001 <0.001

Bold values denote statistical significance at the p-value < 0.05 level.

The higher values indicate higher level of functioning and quality of life (the values vary between 0 and 100). At each evaluation (baseline, 1-year and

3-year follow-up), there are statistically significant differences among the four trajectories presented in the table (P-value < 0.001). EORTC QLQ-C30, the

Quality of Life Questionnaire Core 30 of the European Organization for Research and Treatment of Cancer; EORTC QLQ-BR23, the breast cancer-specific

module of the European Organization for Research and Treatment of Cancer; n, number of patients; SD, standard deviation.
aThere are statistically significant differences between the baseline and the 1-year follow-up evaluation within the same trajectory.
bThere are statistically significant differences between the baseline and the 3-year follow-up evaluation within the same trajectory.
cThere are statistically significant differences between the 1-year and the 3-year follow-up evaluation within the same trajectory.
dP-value for the comparison among the three evaluations (baseline, 1-year and 3-year follow-up) within each trajectory.

Fig. 3 Proportion of patients with anxiety, depression and poor sleep quality at baseline, 1-year and 3-year follow-up evaluations, according to each trajectory
identified. EORTC QLQ-C30 SQ, sleep quality. aP-value for the comparison between baseline and 1-year evaluations; bP-value for the comparison between
baseline and 3-year evaluations; cP-value for the comparison between 1- and 3-year evaluations; anxiety dand depression ewere defined whenever a score
greater than or equal to 11 in anxiety or depression subscale of the Hospital Anxiety and Depression Scale, respectively, was obtained; fpoor sleep quality was
defined whenever a score greater than five in the Pittsburgh Sleep Quality Index was obtained.
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except in the best trajectory that did not change during the
3 years.

Women submitted to mastectomy are more likely to present
depression, which may reflect the disfiguring nature of
surgery that can also lead to other psychological problems
related to body image, sexuality and femininity.28,29 A more
favorable impact on QoL has been described for breast-
conserving surgery.10 In our study, there was a higher propor-
tion of women submitted to mastectomy in trajectories with
poor self-reported QoL. Further, the body image decreased
mainly between baseline and 1-year in in most patients, but,
in each time point, was mainly worse in trajectories with
poor self-reported QoL; the sexual functioning was mainly
stable during the 3 years in most patients and mainly worse in
trajectories with poor self-reported QoL.

The psychological distress experienced by breast cancer
patients, related to anxiety and depression, is associated with
impaired QoL especially emotional, social and cognitive func-
tioning.30 In our study, the emotional functioning, involving
feelings of tension, irritation, depression or worry, was the
most reported affected domain during the 3 years and in all
trajectories, which may be explained by the challenges that
women have to deal with from diagnosis and during the course
of their survivorship.

Most patients presented a worsening pattern in physical
functioning during the first year, presenting at this point
the worst mean scores. Fatigue, hot flashes, pain, cognitive
impairment and lymphedema are common symptoms asso-
ciated with breast cancer treatments, and, consequently, to
a worse self-reported physical functioning observed 1 year
after diagnosis.27,31 Further, in breast cancer patients the
cognitive disfunction is usually associated with treatments,
namely chemotherapy and hormonotherapy, and with fatigue,
anxiety and depression, and decreased QoL.31 These factors
may explain the deteriorating trend in cognitive functioning
during the 3 years, in the best trajectories, or mainly during
the first year, in the worst trajectories.

Psychological distress associated to traumatic events such
as cancer diagnosis may also contribute to poor sleep qual-
ity.32 It is associated with a wide range of detrimental psy-
chological and physiological effects, namely fatigue, mood
disturbances, impaired memory and concentration.33 In the
present study, poor sleep quality was more frequent in the
trajectories of poorer QoL, and only C3 presented changes
during the 3 years, with an increase in this outcome in the first
year.

By their nature of being reported by the patient, the PRO
cannot be separated from the characteristics inherent to the
individual. Personality characteristics and coping strategies
adopted by patients have been reported as predictors of self-

reported QoL. Optimism and the use of active and engage-
ment coping strategies have been associated with better QoL,
while pessimism and disengagement and avoidance strategies
have been associated with worse QoL and higher levels of
anxiety and depression.12,34 Therefore, patients’ personality
and coping strategies adopted by them may explain the wors-
ening gradient observed in all PRO, from C1 to C4. However,
the absence of data regarding these variables during the study
period did not allow us to test this hypothesis in our sample.

Previous studies reported an association between sociode-
mographic and clinical characteristics and QoL in breast
cancer patients; however, the findings were not consistent
across studies.8 It has been suggested that the younger
patients may have to deal with work aspirations, child care
and plans for the future and, consequently, are not prepared
for health problems35; on the other hand, older age pre-
dicted poorer QoL regarding physical and role functioning,
associated with other comorbidities.8 Further, some studies
found an association between higher education level and
better QoL, while others found no association.8 Also, some
studies reported that advanced cancer stage predicted poorer
QoL, while others found no association.8 Nevertheless, in the
present study these variables did not differ between the four
trajectories.

What this study adds

To the best of our knowledge, this is the first study
determining QoL trajectories in breast cancer patients using
the total scores of a general QoL questionnaire (EORTC
QLQ-C30), based on baseline evaluations conducted before
treatment onset. In previous studies,11–13 the first evaluation
occurred after the treatments’ initiation and QoL trajectories
were defined for the score of specific domains instead of
the total score11–13 or using different instruments to assess
QoL.11,13 One study evaluated patients almost 18 years
older, on average, than those included in the present
investigation. Also the duration of follow-up differed across
the mentioned studies: 18 months after baseline evaluation
(within 8 months of diagnosis),13 55 months post-diagnosis11

and 7 years.12 Despite these methodological differences,
and the fact that distinct trajectories were identified in each
study, most women reported consistently medium or high
QoL, or experienced recovery over time within each of the
domains.11–13

The major strengths of the present study are the use of a
large prospective cohort design, with a long-term and nearly
complete follow-up, and the evaluation of QoL prior to
any breast cancer treatment. Additionally, QoL was assessed
comprehensively and could be related with other PRO.
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Limitations of this study

Some study limitations need to be mentioned. The first evalu-
ation was performed soon after breast cancer diagnosis, which
could have negatively influenced the self-reported QoL at
baseline. This may have contributed for an underestimation
of the variation in the QoL scores between the baseline
and the first year of follow-up, though the proportion of
patients who reported worse QoL as a consequence of the
traumatic event of the cancer diagnosis is unknown. Also, the
generalizability of the findings is limited to patients submitted
to breast cancer surgery and with cancer stage between 0 and
III, taking into account that patients presenting cancer stage
IV or relapse during the study period were excluded from
the present study because of the small sample size. Addi-
tionally, some trajectories were observed in a small number
of patients, and the estimates in these groups lack precision;
larger samples are needed for a more robust characterization
of these groups. Finally, QoL is a subjective and a broad
concept, not directly observable, that depends on person’
views and experiences. Its measurement is challenging, but
difficulties on its assessment could be partially overcome with
the application of a widely used instrument, such as QLQ-
C30.

Conclusions

Our study showed that nearly half of women presented
moderate or bad QoL prior to treatments which persisted
during 3 years. The type of surgery and the variation of
other PRO, namely anxiety, depression and sleep quality, were
associated with the course of QoL. Sociodemographic and
clinical characteristics at baseline were not different between
the trajectories. These findings highlight the importance of
monitoring QoL during the course of survivorship, and rein-
force the necessity of management of other patient-reported
outcomes, namely anxiety, depression and sleep quality, to
improve QoL both in the short- and long-term. More research
to understand the heterogeneity of individual trajectories
within these major patterns of variation is needed.

Supplementary data

Supplementary data are available at the Journal of Public Health

online.
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