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Abstract
Purpose Higher symptom burden in oncology patients is as-
sociated with poorer quality of life (QOL). However, the long-
term predictive relationship between pre-treatment symptom
profiles and QOL is unknown. The aim of this study was to
identify subgroups of breast cancer patients based on their
presurgical symptom profiles and to examine the predictive
effect of group membership on QOL 2 years after surgery.
Methods Data were analyzed from a longitudinal study of
women’s (N = 198) symptoms after breast cancer surgery.
Patient subgroups were identified by latent class analysis
based on presurgical severity of five symptoms (i.e., attention-
al and physical fatigue, sleep disturbance, depression, and
anxiety). Among these 198 women, quality of life 2 years after
surgery was available for 97. Group differences in QOL were
examined by general linear models.

Results We identified four distinct patient groups. Group A
(All Low) had low levels of all symptoms. Group B (Low
Fatigue and Moderate Mood) was characterized by low atten-
tional and physical fatigue but moderate sleep disturbance,
depression, and anxiety. Group C (All Moderate) was charac-
terized by moderate levels of all five symptoms. Group D was
characterized bymoderate attentional and physical fatigue and
severe sleep disturbance, depression, and anxiety (Moderate
Fatigue and High Mood). Group D had significantly lower
overall QOL scores 2 years after surgery than Group A
(p = 0.002).
Conclusions Breast cancer patients’ presurgical symptom
profile had a long-term predictive effect on QOL. Routine
assessment of patients’ pre-treatment symptom is suggested
to identify high risk group.

Keywords Symptom profiles . Symptom burden . Breast
cancer . Quality of life . Classification

Introduction

The incidence of female breast cancer in Taiwan increased
over 5-fold from 1979 (11.86 per 100,000 persons) to 2011
(64.28 per 100,000 persons) [1]. However, early detection and
advances in treatment have led to higher survival rates for
patients with invasive breast cancer. The 5-year relative sur-
vival rate in 2011 was 86.5 % [1]. Given this increase in breast
cancer survivors, quality of life has become an important is-
sue. The association between cancer-related symptoms and
quality of life is well recognized. For example, fatigue was
found to be the strongest predictor of quality of life in breast
cancer survivors [2]. Other symptoms, such as pain, insomnia,
mood disturbances, and arm problems are known to
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have a negative impact on quality of life in breast can-
cer survivors [3, 4].

Cancer patients often experience multiple concurrent
symptoms and some of these symptoms are correlated. Re-
search on the management of cancer symptoms has gradually
shifted from a focus on individual symptoms to multiple co-
occurring symptoms. When such concurrent symptoms are
correlated, they are called symptom clusters [5]. Since the
concept of symptom clusters was first proposed by Dodd
and colleagues [6], symptom clusters have emerged as an
important area for cancer symptom research. Correlated
symptoms (symptom clusters) have been identified in patients
with various cancer diagnoses [4, 7, 8] or with specific condi-
tions, such as breast cancer [9] or metastatic disease [10, 11].
Symptom clusters have been associated with clinical charac-
teristics (e.g., pain and treatment mode) and demographic
characteristics (e.g., age and gender) [7, 8]. Instead of group-
ing symptoms, others have focused on grouping patients
based on similar responses to selected multiple symptoms
(i.e., symptom profiles) and investigating the link between
these patient subgroups and important outcome variables such
as quality of life or functional performance status [12–16].

The link between patient subgroups, each with a distinct
symptom profile, and quality of life was first reported by
Miaskowski and colleagues [12]. In their study of 191 outpa-
tients under active cancer treatment, four patient subgroups
were identified based on patients’ responses to fatigue, sleep
disturbance, depression, and pain. The subgroups with low
levels of all four symptoms reported the best functional status
and quality of life [12]. Similar associations between symp-
tom profiles and quality of life were reported in cancer outpa-
tients [13, 15] and specifically in women with breast cancer
[14, 16]. In these studies, the association between patient sub-
groups and outcome variables was based on data collected at
the same time, regardless of whether the study had a cross-
sectional or a longitudinal design. This lack of temporal rela-
tionship makes it difficult to confirm a causal relationship
between symptom profiles and quality of life. One only study
reported a temporal association between pre-treatment levels
of symptom clusters (sleep disturbance, fatigue, and depres-
sion) in breast cancer patients and levels of these symptoms
during chemotherapy [17]. However, this association was
studied for only four 3-week cycles of chemotherapy and
did not examine other patient outcomes. Thus, the long-term
effect of pre-treatment symptom profiles on patient outcomes
is still unknown.

The purposes of this study were to (1) identify distinct
patient subgroups based on their symptom profiles before
breast cancer surgery, and to (2) examine the predictive rela-
tionship between these symptom profiles and quality of life
2 years after breast cancer surgery. Symptoms included were
the four most common behavioral symptoms in breast cancer
patients, i.e., fatigue, cognitive disturbance (attentional fatigue

in this study), sleep disturbance, and depression [18]. The last
symptom included was anxiety, a common psychological
problem before breast cancer treatment [19, 20].

Patients and methods

Participants and settings

This study is part of a larger longitudinal study that assessed
postsurgical symptoms in Taiwanese women with breast can-
cer treated at one medical center located in Northern Taiwan.
Women were invited to participate in the parent study if they
met these criteria: (1) at least 18 years old, (2) underwent
breast cancer surgery on one breast, and (3) could understand
and speak Chinese. Women were excluded if they had breast
cancer surgery on both sides, distant metastasis at diagnosis,
and/or a defibrillator implanted. Data were collected at enroll-
ment (before surgery), 1, 2, 3, 4, 5, 6, 8, 10, 12, 18, and
24months after surgery.Written informed consent was obtain-
ed from all participants of the study. The current study used
only enrollment data (demographics and disease/treatment
characteristics, symptoms) and data collected 24 months after
surgery (quality of life, performance status, weight gain, and
lymphedema). Results using data from all the time points were
published elsewhere [21–23]. This study was approved by the
Institutional Review Board of the study hospital.

Measures

Patient groups were identified by their distinct profiles of five
symptoms: attentional fatigue, physical fatigue, sleep distur-
bance, depression and anxiety.

Attentional fatigue, or decreased ability to concentrate, was
used as a proxy for cognitive impairment and was measured
with the 16-item Attentional Function Index (AFI) [24]. The
AFI was designed to measure perceived effectiveness in ev-
eryday activities requiring use of directed or controlled atten-
tion [25]. Each item is rated on a numeric rating scale from 0
(Bnot at all^) to 10 (Bextremely well^ or Ba great deal^). The
overall AFI score, representing the mean of 16 item scores,
can range from 0 to 10, with lower scores indicating poorer
levels of attentional function. In the current study, overall AFI
scores were reversed to better represent the concept of atten-
tional problems (i.e., higher scores indicate higher levels of
attentional fatigue). In the current study, the AFI had internal
consistency reliability (Cronbach’s alpha) of 0.95.

Physical fatigue was measured with the 13-item fatigue
subscale of the 18-item Lee Fatigue Scale (LFS) [26]. Each
item is rated on a 0–10 scale and a fatigue severity score is
calculated as the mean of 13 items. Higher LFS scores indicate
higher levels of physical fatigue. The reliability and validity
on the LFS was shown in patients with cancer [27] and
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caregivers of cancer patients [28]. In the current study,
Cronbach’s alpha for the LFS was 0.95.

Sleep disturbance was measured with the 20-item General
Sleep Disturbance Scale (GSDS) [29]. The GSDS assesses the
frequency of sleep problems during the past week. Each item
is rated on an 8-point scale from 0 (not at all) to 7 (every day).
The total score ranges from 0 to 140, with higher scores indi-
cating greater frequency and severity of sleep disturbance. The
GSDS has been used in breast cancer patients with satisfactory
reliability [30]. In this study, the GSDS had a Cronbach’s
alpha of 0.82.

Depression was assessed by the 20-item Center for
Epidemiological Study-Depression (CES-D) scale [31]
that measures depressive symptoms for the past week.
Each symptom is rated for its frequency on a 4-point
scale from 0 (rarely or none of the time) to 3 (most or
all of the time). The total score ranges from 0 to 60.
Scores >16 indicate the need for a diagnostic evaluation
for major depression. The CES-D has demonstrated
good reliability and validity in cancer patients [32]. In
this study, the CES-D had a Cronbach’s alpha of 0.93.

Anxiety was measured using the State Anxiety Scale of 20-
item Spielberger State-Trait Anxiety Inventory (STAI-S) [33].
Patients are asked to rate emotional response intensity at this
moment on a 4-point scale (1 = Bnot at all,^ 2 = Bsomewhat,^
3 = Bmoderately so,^ and 4 = Bvery much so^). Total scores
range from 20 to 80, with higher scores indicating greater
anxiety. The STAI is the most widely used measure of anxiety,
with high internal consistency ranging from 0.83 to 0.92 and
documented evidence of validity [33, 34]. Cronbach’s alpha in
this study was 0.94.

Quality of life was measured using the 41-item Qual-
ity of Life-Cancer Survivor (QOL-CS) [35], which was
specifically designed for patients with cancer. The QOL-
CS measures quality of life in four domains: physical
well-being (8 items), psychological well-being (18
items), social well-being (8 items), and spiritual well-
being (7 items). Each item is rated on a 0–10 scale
along with anchors. The scoring should be based on a
scale of 0 = worst outcome to 10 = best outcome. Both
domain scores and overall quality of life score range
from 0 to 10, with higher scores indicating better qual-
ity of life. The 2-week test-retest and internal consisten-
cy reliability for overall QOL-CS were 0.89 and 0.93,
respectively [36]. Overall QOL-CS scores were highly
correlated with scores on the Functional Assessment of
Cancer Therapy-General scale [36]. Internal consistency
reliability of the Chinese version QOL-CS was reported
as 0.85 and 0.86 [37]. Cronbach’s alpha of the QOL-CS
in the current study was 0.91.

Information regarding the psychometric properties of
Chinese-version of all measures for symptoms can be found
in the previous publication [21].

Analysis

Subgroups of breast cancer patients were identified by latent
class analysis based on their severity ratings for five
presurgical symptoms. We tested the fit of different models
from one to four classes by the Bayesian information criterion
(BIC); the smaller the BIC the better the fit. Identified sub-
groups had different combinations of severity scores for the
five symptoms. Each person was then assigned to a subgroup
based on the estimated modal probability. The distinctness of
each identified subgroup was confirmed by one-way analysis
of variance (ANOVA) to test for differences among subgroups
in symptom severity scores for each of the five symptoms.
Demographic and clinical factors associated with group mem-
bership were explored using chi-square tests.

Demographic and disease/treatment variables associated
with quality of life 2 years after surgery were first explored
by t-tests or ANOVAs. Subgroup differences in quality of life
at 2 years after breast cancer surgery were then tested by
general linear modeling, controlling for covariates identified
in the first step. Pairwise comparisons was adjusted with the
Bonferroni method [38].

Results

Sample characteristics

Of 200 women enrolled in the original study, 198 had com-
plete presurgical data on symptoms. Among these 198 wom-
en, 97 were able to be contacted to complete quality of life
measurements 2 years after surgery. At enrollment, the 198
patients had a mean age of 47.7 years (SD = 10.18, range = 23
to 85) and 36.4 % were postmenopausal. The majority (57 %)
had at least a senior high school education, and most were
married (81 %) and lived with someone (82 %). At enroll-
ment, 51 % of the patients were working for pay and 49 %
had a monthly household income of at least NT$ 50,000
(around US$ 1667). Most women did not exercise regularly
and 84 % had an early disease stage (stage II or earlier). The
majority (59 %) received mastectomy, while the remaining
41 % received breast conservation surgery. The largest pro-
portion (74 %) received adjuvant chemotherapy, 50 % re-
ceived radiotherapy, and 62 % hormonal therapy. At enroll-
ment, most women (97 %) had very good functional status
(Karnofsky Performance Status score > 90 %) (Table 1). Ex-
cept for receipt of adjuvant chemotherapy, no differences were
found in any demographic and clinical characteristics between
the 198 patients who enrolled and 97 patients who were avail-
able for the 2 year follow up. More patients who received
chemotherapy (53.7 %) were available 2 years after surgery
than those who did not receive chemotherapy (35.3 %).
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Table 1 Demographic and clinical factors by group

Total (n = 198) Group A (n = 45) Group B (n = 75) Group C (n = 43) Group D (n = 35) p
n (%)

Age 0.720

≤ 50 years old 119 (60.1) 24 (53.3) 48 (64.0) 26 (60.5) 21 (60.0)

> 50 years old 79 (39.9) 21 (46.7) 27 (36.0) 17 (39.5) 14 (40.0

Educational level 0.004

≤ Junior high 85 (42.9) 18 (40.0) 41 (54.7) 9 (20.9) 17 (48.6)

≥ Senior high or 113 (57.1) 27 (60.0) 34 (45.3) 34 (79.1) 18 (51.4)

Marital status 0.044

Married/partnered 160 (80.8) 30 (66.7) 62 (82.7) 38 (88.4) 30 (85.7)

Unmarried 38 (19.2) 15 (33.3) 13 (17.3) 5 (11.6) 5 (14.3)

Live alone 0.126

Yes 36 (18.2) 12 (26.7) 11 (14.7) 10 (23.3) 3 (8.6)

No 162 (81.8) 33 (73.3) 64 (85.3) 33 (76.7) 32 (91.4)

Working for pay currently 0.556

Yes 100 (50.5) 25 (55.6) 33 (44.0) 23 (53.5) 19 (54.3)

No 98 (49.5) 20 (44.4) 42 (56.0) 20 (46.5) 16 (45.7)

Monthly household income (NT$)a 0.215

< 50,000 55 (36.2) 8 (23.5) 25 (42.4) 10 (31.3) 12 (44.4)

≥ 50,000 97 (63.8) 26 (76.5) 34 (57.6) 22 (68.8) 15 (55.6)

Regular exercise 0.229

Yes 57 (28.8) 18 (40.0) 21 (28.0) 11 (25.6) 7 (20.0)

No 141 (71.2) 27 (60.0) 54 (72.0) 32 (74.4) 28 (80.0)

Menopausal status 0.933

Pre-menopausal 126 (63.6) 28 (62.2) 48 (64.0) 28 (65.1) 22 (62.9)

Post-menopausal 72 (36.4) 17 (37.8) 27 (36.0) 15 (34.9) 13 (37.1)

Disease stage 0.107

Stage 0 12 (6.1) 1 (2.2) 9 (12.0) 1 (2.3) 1 (2.9)

Stage I 68 (34.3) 13 (28.9) 23 (30.7) 22 (51.2) 10 (28.6)

Stage II 84 (42.5) 21 (46.7) 31 (41.3) 14 (32.6) 18 (51.4)

Stage III 34 (17.2) 10 (22.0) 12 (16.0) 6 (14.0) 6 (17.1)

Surgery type 0.153

BCS 80 (40.6) 19 (42.2) 30 (40.0) 22 (51.2) 9 (25.7)

Mastectomy 118 (59.4) 26 (57.8) 45 (60.0) 21 (48.8) 26 (74.3)

Chemotherapy 0.563

Yes 147 (74.2) 34 (75.6) 54 (72.0) 30 (69.8) 29 (82.9)

No 51 (25.8) 11 (24.4) 21 (28.0) 13 (30.2) 6 (17.1)

Radiotherapy 0.295

Yes 98 (49.5) 26 (57.8) 34 (45.3) 24 (55.8) 14 (40.0)

No 100 (50.5) 19 (42.2) 41 (54.7) 19 (44.2) 21 (60.0)

Hormonal therapyb 0.590

Yes 122 (62.6) 27 (61.4) 42 (57.5) 30 (69.8) 23 (65.7)

No 73 (37.4) 17 (38.6) 31 (42.5) 13 (30.2) 12 (34.3)

Functional Status < 0.001

KPS score ≤ 90 72 (36.4) 9 (20.0) 22 (29.3) 14 (32.6) 27 (77.1)

KPS score = 100 126 (63.6) 36 (80.0) 53 (70.7) 29 (67.4) 8 (22.9)

a 46 patients had missing value
b 3 patients had missing value

NT$ New Taiwan dollar (approximately US $0.033), AJCC American Joint Commission on Cancer, BCS Breast conservation surgery, KPS Karnofsky
Performance Status
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Distinct patient subgroups

Considering both model fit index and clinical interpretability,
the latent class analysis identified four subgroups (Groups A,
B, C, and D). Groups A, B, C, and D comprised 22, 37, 24,
and 17 %, respectively of the total sample. The presurgical
mean levels of five symptoms for each subgroup and the total
sample are presented in Table 2. On average, women with
breast cancer experienced low attentional fatigue, low physi-
cal fatigue, moderate sleep disturbance, depressive symptoms,
and anxiety before surgery. To facilitate comparisons among
groups, the mean score for each symptom was re-scaled to 0–
1, and these re-scaled means were used to construct a radar
chart of symptom profiles for the four identified subgroups
(Fig. 1).

Group A (22 %) was characterized by low mean scores (re-
scaled means ranged from 0.01 to 0.24) on all five symptoms,
especially for attentional and physical fatigue. Therefore,
Group A was labeled BAll Low.^ Group B (37 %) was char-
acterized by low scores on attentional and physical fatigue
(both <0.1), but moderate scores on sleep disturbance (0.36),
depression (0.31), and anxiety (0.51). This group was labeled
BLow Fatigue and Moderate Mood.^ Group C (24 %) was
characterized by moderate levels (range = 0.30 to 0.52) on
all five symptoms. Therefore, this group was labeled BAll
Moderate.^ Of all four groups, Group D (17 %) had the
highest mean symptom severity scores for all five symptoms
(0.36 to 0.89) and could have been labeled BAll High.^ How-
ever, based on the magnitude of re-scaled means, this group
had moderate levels of attentional fatigue (0.43) and physical
fatigue (0.36), but high levels of sleep disturbance (0.67),
depression (0.78), and anxiety (0.89). Therefore, we labeled
group D BModerate Fatigue and High Mood.^

The success of this solution in identifying distinct patient
groups was tested by comparing group differences in mean
scores for the five symptoms. The overall group differences on

each of the five symptoms were all significant (p < 0.001)
(Table 2). For attentional and physical fatigue, Group C (All
Moderate) and D (Moderate Fatigue and High Mood) had
significantly higher levels than Group A (All Low) and B
(Low Fatigue and Moderate Mood). For sleep disturbance,
all paired group comparisons were significant, with the mean
sequence D > C > B > A. For depressive symptoms and
anxiety, Group A had significantly lower levels than all other
groups and Group D had significantly higher levels than all
other groups (Table 2).

Characteristics associated with group membership

Characteristics associated with group membership were mar-
ital status (p = 0.044), education level (p = 0.004), and func-
tional performance (p < 0.001). Group A (All Low) had a
lower percentage (66.7 %) of married women than the other
three groups (82.7−88.4 %). Women with more education (>
senior high school) were more likely to be in Group C (All
Moderate) (79.1 %) and less likely to be in Group B (Low
Fatigue and Moderate Mood) (45.3 %). Group D (Moderate
Fatigue and High Mood) had a higher percentage of patients
with KPS score ≤ 90 (77.1 %) than Groups A (20 %), B
(29.3 %), and C (32.6 %) (Table 1).

Long-term predictive effect of symptom profile (patient
subgroups) on quality of life

After screening for potential covariates of quality of life
2 years after surgery, only functional status and the occurrence
of lymphedema 2 years after surgery were associated with
quality of life. After controlling for these two covariates,
women in the four subgroups were significantly different in
their overall quality of life scores (p = 0.002). Women in
Group A had the highest mean quality of life score
(M = 6.96), followed by Groups B (M = 6.37), C

Table 2 Comparison of presurgical symptom means among four subgroups (N = 198)

Scale (Symptom) Possible
range

Total
(N = 198)

Group A
(n = 45)

Group B
(n = 75)

Group C
(n = 43)

Group D
(n = 35)

F Bonferroni Post
hoc comparison

AFI-R (Attentional
fatigue)

0–10 1.85 0.24 0.92 3.36 4.05 68.75* C > AB & D > AB

LFS-F (Physical
fatigue)

0–10 1.57 0.12 0.63 3.14 3.51 57.22* C > AB & D > AB

GSDS (Sleep
disturbance)

0–140 41.20 17.80 38.04 51.91 64.88 65.14* D > C > B > A

CES-D (Depression) 0–60 18.59 5.72 16.25 19.09 39.51 138.67* D > ABC & A <
BCD

STAI-S (Anxiety) 20–80 50.97 35.58 50.92 49.09 73.17 83.46* D > ABC & A <
BCD

AFI-R Attentional Function Index (reversed score), LFS-F Lee Fatigue Scale, Fatigue subscale, GSDS General Sleep Disturbance Scale, CES-D Center
for Epidemiologic Studies Depression Scale, STAI-S Spielberger State Trait Anxiety Inventory-State Anxiety subscale,Group AAll Low,Group B Low
Fatigue and Moderate Mood, Group C All Moderate, Group D Moderate Fatigue and High Mood
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(M = 6.17), and D (M = 5.54). Pairwise comparisons with
Bonferroni adjustment showed that women in Group A had
significantly better overall quality of life than those in Group
D (p = 0.002) (Table 3). In addition, group membership was
significantly associated with the quality of life subscale scores
of Psychological well-being (p = 0.001), and marginally asso-
ciated with Physical well-being (p = 0.07) and Social well-
being (p = 0.08), but not Spiritual well-being (Table 3).

Discussion

This study successfully identified four distinct groups of
breast cancer patients based on their response patterns to five
presurgical symptoms (i.e., attentional fatigue, physical fa-
tigue, sleep disturbance, depression, and anxiety). Distinct
symptom profiles were found for each patient group. Most
importantly, group membership prior to surgery predicted
quality of life 2 years after breast cancer surgery. Our study
is the first to demonstrate the long-term predictive effect of
pre-treatment symptom profiles on quality of life.

Despite using different symptom combinations, our find-
ings on patient groups are similar to those of other studies on
cancer patients [12–14, 16] in that BAll High^ and BAll Low^
patient groups were identified, even though our putative BAll
High^ group was more accurately labeled BModerate Fatigue
and High Mood.^ The cumulative evidence suggests that
some cancer patients, around 40 % in our sample, either have
severe symptom burden (BAll High^) or very mild symptoms
that may be ignored (BAll Low^). Clinicians can easily iden-
tify these two groups of patients using validated tools that
assess multiple symptoms.

Groups A and B were similar in that they both had relative-
ly low scores for attentional and physical fatigue while groups
C and D had higher mean scores for these two symptoms.
Unlike physical fatigue, attentional fatigue refers to a

decreased capacity to concentrate, usually following intense
mental effort [24]. For some women, being diagnosed with
breast cancer and facing multiple treatment options can be
stimuli that require intense mental effort to focus on, resulting
in directed attentional fatigue. This mental fatigue has been
correlated with physical fatigue not only in our study, but also
in previous research on breast cancer patients [39]. Mental
fatigue has also been shown to impair physical performance
[40]. Since Groups A and B (low fatigue groups) had relative-
ly better quality of life, clinicians may briefly screen patients
for both physical and attentional fatigue before cancer treat-
ment as an initial step before assessing for multiple symptoms.

Married women were less likely to be classified in Group A
(All Low). This finding may be explained by married Asian
women with breast cancer having multiple responsibilities,
such as work, child care, and parent care, during their illness
process [22]. These multiple responsibilities may lead to more
behavioral symptoms. Women with higher education were
more likely to be in Group C and less likely to be in Group
B. Groups B and C had similar levels of anxiety and depres-
sive symptoms, but Group C had higher levels of attentional
and physical fatigue, suggesting that more educated people
have more chances in daily life to consciously recognize any
changes in their cognitive function (attentional fatigue in this
study). More studies are needed to elucidate this association.
In addition, consistent with previous studies [12–16], we also
found that functional status was associated with group
membership.

Our study showed that breast cancer patients’ pre-treatment
symptom experience predicted their overall quality of life
2 years after treatment, strengthening previous reports of a
concurrent association between symptom profile and quality
of life [12–16]. Our finding highlights the importance of pre-
treatment symptom assessment, which not only serves as a
baseline for evaluating treatment impact, but also has long-
term predictive power. Routine pre-treatment screening is

Fig. 1 Symptom profiles of four
patient groups
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warranted to identify groups at high risk for poor quality of
life. Women who are married, well educated, and have less
than optimal pre-treatment functional status may need special
attention from healthcare providers.

It is interesting to note that pre-treatment symptom profile
did not predict the spiritual dimension of quality of life. How-
ever, women who received hormonal therapy tended to have
lower scores on spiritual well-being. These women were still
receiving hormonal therapy 2 years after surgery, which may
have contributed to their uncertainty about the future or lack of
hope. Other factors that predict the spiritual dimension of
quality of life should be explored in future studies.

One of the study limitations was that only half of the orig-
inal sample was assessed 2 years after surgery. While patients
who were and were not available for the 2 year follow up did

not differ significantly on demographic characteristics and
initial symptom levels, patients who were not followed may
have had poorer or better 2-year quality of life than those who
were followed. Although patients had no difficulty to com-
plete all the scales, repeatedly asking patients to respond to a
large amount of questions might have contributed to the high
attrition in this study. In addition, the study sample selected
from the single medical center may limit the generlaizability
of the study findings.

In conclusion, this study successfully identified four dis-
tinct patient groups based on their pre-treatment response pro-
files for five symptoms and demonstrated the long-term pre-
dictive power of these profiles on quality of life after treat-
ment. This finding strengthens the importance of early screen-
ing of symptoms. To make symptom screening as a routine

Table 3 Group differences in quality of life scores after adjusting for effects of covariates

Quality of life Mean SE p (Multiple comparisons)a 95 % Confidence interval

Lower Upper

QOL-Overalla (n = 96) 0.002

Group A (n = 21) 6.960 0.286 (A > D) 6.391 7.528

Group B (n = 40) 6.370 0.225 5.923 6.816

Group C (n = 22) 6.166 0.276 5.617 6.715

Group D (n = 13) 5.544 0.300 4.948 6.140

QOL-Physical well-beingb (n = 97) 0.071

Group A (n = 21) 8.826 0.274 8.282 9.370

Group B (n = 40) 8.469 0.224 8.024 8.914

Group C (n = 22) 8.234 0.281 7.675 8.793

Group D (n = 14) 7.975 0.295 7.389 8.561

QOL-Psychological well-beingc (n = 97) 0.001

Group A (n = 21) 6.112 0.405 (A > C, P = 0.048 5.307 6.916

Group B (n = 40) 5.401 0.317 A > D, P = 0.001 4.770 6.032

Group C (n = 22) 4.898 0.393 B > D, P = 0.015) 4.118 5.678

Group D (n = 14) 3.933 0.406 3.126 4.739

QOL-Social well-beingd (n = 96) 0.078

Group A (n = 21) 8.244 0.500 7.250 9.237

Group B (n = 40) 7.206 0.401 6.409 8.003

Group C (n = 22) 7.449 0.515 6.425 8.473

Group D (n = 13) 6.769 0.544 5.688 7.851

QOL-Spiritual well-beinge (n = 97) 0.891

Group A (n = 21) 5.341 0.325 4.969 5.985

Group B (n = 41) 5.492 0.238 5.019 5.965

Group C (n = 22) 5.662 0.328 5.009 6.315

Group D (n = 13) 5.664 0.418 4.834 6.493

aAdjusted for functional performance and lymphedema (yes/no) 2 years after surgery
bAdjusted for marital status (married/unmarried), working status (yes/no), regular exercise(yes/no), and functional performance 2 years after surgery
c Adjusted for functional performance and lymphedema (yes/no) 2 years after surgery
dAdjusted for marital status (married/unmarried), working status (yes/no), age (cut =50), educational level (< junior high/> senior high), and functional
performance 2 years after surgery
e Adjusted for educational level (< junior high/> senior high) and received hormonal therapy (yes/no)
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practice, development of a brief and reliable measurement
system cannot be overemphasized. Future studies could ex-
plore the predictive power of pre-treatment symptom profiles
on disease prognosis.
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