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Abstract
Purpose The aim of this study was to explore associations
between arthralgia and fear of recurrence in breast cancer pa-
tients treated by aromatase inhibitors (AI).
Method We sent a set of questionnaires to 100 patients exam-
ining their pain characteristics, anxiety (STAI), depression
(BDI-SF), quality of life (SF-36), fear of recurrence (FCRI),
and representations of AI treatment (ad hoc questionnaire).
Nonparametric tests were used to investigate between-group
comparisons (arthralgia vs. nonarthralgia) in these domains as
well as the associations between arthralgia and fear of
recurrence.
Results Of the 77 patients who returned the questionnaires
(response rate=77 %), 60 (78 %) reported arthralgia. The
mean score of fear of recurrence exceeded the pathological
threshold in the arthralgia group and was significantly
higher than that in the nonarthralgia group (14.8 vs.
10.7, p<0.01). Significant associations were observed
between fear of recurrence and pain intensity (r=0.274,
p<0.05) and pain relief (r=−0.409, p<0.05). More than
80% of the total sample declared that they were well informed

about the aim of AI, their side effects, and the risk of devel-
oping arthralgia. Fear of recurrence did not appear to be asso-
ciated with representations of AI.
Conclusion The study revealed a close relationship between
pain intensity and fear of recurrence. In particular, it showed
that effective pain management was accompanied by a reduced
fear of recurrence. Information, although essential, appeared
insufficient to overcome patients' concerns about pain.
Therefore, the implement of a systematic screening for arthralgia
and the improvement of analgesic treatment are essential issues.
New strategies for pharmacological and nonpharmacological
treatment must be developed.
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Introduction

The use of hormone therapy among women presenting tumors
with positive hormone receptors (75 % of breast cancers) sub-
stantially reduced the risk of recurrence and increased survival
rates without recurrence among these patients. Aromatase in-
hibitors (AI) (letrozole, anastrozole, and exemestane) have
proved to be better at preventing recurrence than tamoxifen
and are currently prescribed as the first line of treatment for
menopausal women with a hormone-dependent breast cancer
[1]. AI also have a different toxicity profile than tamoxifen [2],
in particular joint and muscle pain are more frequent [3, 4].

Randomized tests of the effectiveness of AI thus report a
prevalence of arthralgia varying between 5 and 35 % [5–8],
with the women’s quality of life being globally satisfactory
and without any real sign of psychological distress [9–13].
Nevertheless, the data derived from observational clinical
studies contrast with these results by showing that arthralgia

* Clémentine Lopez
clementine.lopez@gustaveroussy.fr

1 Psycho-Oncology Unit, Institut Gustave Roussy, Villejuif, France
2 Laboratory of Psychopathology and Health processes, EA 4057,

Psychology Institute, Paris Descartes University - Sorbonne Paris
Cité, Boulogne-Billancourt, France

3 Pain Management Unit, Institut Gustave Roussy, Villejuif, France
4 Department of Biostatistics and Epidemiology, Institut Gustave

Roussy, Villejuif, France
5 Department of Medical Oncology, Institut Gustave Roussy,

Villejuif, France

Support Care Cancer (2015) 23:3581–3588
DOI 10.1007/s00520-015-2722-9



is more frequent (approximately one woman out of two)
[14–19] and can significantly reduce the quality of life of
women treated with AI [15]. Furthermore, the treatment of
arthralgia is complex due to the absence of validated standards
for professionals and the ongoing issue related to the physio-
logical mechanisms involved [4].

It is known that amongwomen treated for breast cancer, the
persistence of pain after treatment is a risk factor for emotional
distress and even depression [20, 21]. Pain is also associated
with a fear of recurrence (FoR) which is the greatest and most
frequent concern experienced by patients in remission of their
breast cancer [22–24]. A young age, impairment of quality of
life, and emotional distress are also factors that are predictive
of FoR, which can persist for several years [25]. The theoret-
ical models of FoR emphasize the central role of the patient’s
cognitions [26, 27]. The importance of the representations
associated with cancer and its treatments (in particular, the
perceived necessity, side effects, and effectiveness) has also
been highlighted by Corter et al. in explaining the variations in
the intensity of FoR [28]. This study compared two groups of
patients treated with AI (according to FoR) and showed that
the interpretation of certain physical symptoms as being
cancer-related appeared to be a factor of increased FoR.

Based on these data, we hypothesize that among patients
treated with AI, the interpretation of arthralgia as a cancer-
related symptom could increase FoR and consequently in-
crease emotional distress.

The first aim of our study was therefore to determine the
frequency of arthralgia among the population of women in
remission for a breast cancer and receiving AI treatment and
its effect on the quality of life and emotional state of these
patients. Our second aim was to identify the links between
the presence of arthralgia and FoR, in particular by determin-
ing whether the intensity of pain, the presence of pain medi-
cation, the degree of relief from pain, the interpretation of
arthralgia as a side effect of AI treatment, and the understand-
ing of the purpose of the treatment (to prevent recurrence)
were associated with the intensity of FoR.

Patients and methods

Study population and design

ARTHRO-PSY was a cross-sectional descriptive and quanti-
tative study promoted by the Supportive Care Department at
Gustave Roussy Cancer Center (France). ARTHRO-PSY was
conducted with the approval of the scientific committee of
Gustave Roussy. Eligible patients were identified among
those attending scheduled visits at the breast cancer unit from
April to June 2010 on the basis of the following criteria: re-
ceiving treatment for a localized hormone-dependent cancer
with an aromatase inhibitor for at least 1 year, aged 18–

75 years. Exclusion criteria were as follows: aged more than
75 years (because joint pain risk factors increase with age),
medical history involving chronic illnesses that can cause joint
pain or affect physical ability or mental diseases (schizophre-
nia, bipolar disorder, recurrent depression). Eligible patients
were then contacted by phone by a psychiatrist in order to
present the study and to ask them if they would be interested
in participating. An information letter, an informed consent
form, a set of questionnaires, and a stamped-addressed enve-
lope were sent to the patients who agreed to participate.
Patients who did not return their questionnaireswithin 1month
were contacted again by phone.

Measurements

Medical data were mainly obtained from the patients’medical
files and were completed during the initial phone call with the
patients: date of diagnosis, breast tumor characteristics, cancer
treatments, hormone therapy characteristics, pain medication,
other medication, and medical history.

The participants completed a set of self-administered ques-
tionnaires that included sociodemographic characteristics
(age, marital status, children, educational level, and profes-
sional status); validated scales commonly used in oncology
to assess quality of life, depression, anxiety and fear of recur-
rence, additional ad hoc items related to arthralgia and its
treatment.

Quality of life was assessed using the Medical Outcomes
Study 36-item Short Form Health Survey (SF-36) [29], which
contains eight subscales: physical functioning, role-physical,
role-emotional, bodily pain, social functioning, mental health,
vitality, and general health perceptions. Responses for each
dimension were transformed into a score from 0 to 100, with
higher scores representing better levels of quality of life.
Two summary scores were also calculating: the physical
component summary (PCS) and the mental component
summary (MCS).

Emotional state was evaluated with two specific scales. The
Beck Depression Inventory Short Form (BDI-SF) [30] is a
screening and a diagnostic instrument for depression in medi-
cal patients. Answers to the 13 items are rated on a four-point
scale from 0 to 3. The resulting score ranges from 0 to 39, with
higher scores reflecting a higher probability of depressive
symptomatology. We used the cutoff of 9 for screening (13 is
generally considered as more specific but less sensitive). The
Spielberger State-Trait Anxiety Inventory (STAI) [31] was ad-
ministered to assess anxiety. The questionnaire consists of 40
items that measure two types of anxiety: state anxiety (present
experience) and trait anxiety (general experience). The global
score for each form ranges from 20 to 80. Higher scores indi-
cate severe levels of anxiety.

Fear of recurrence (FoR) was explored with the short
form of the Fear of Cancer Recurrence Inventory (FCRI)
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[32]. This contains nine items specifically designed to
assess the severity of FoR through questions about the
frequency and the duration of thoughts or pictures asso-
ciated with the idea of cancer recurrence. Each item is
scored from 0 to 4 and the global score varies from 0 to
36. A global score greater than 13 indicates a pathological
level of fear.

Arthralgia-related details were collected through six ques-
tions that aimed to identify date of onset, localization, inten-
sity, and evolution. Average severity of pain (in the past
8 days) was assessed using a 10-cm visual analog scale
(VAS). Pain severity was classified into mild (VAS 0–3), mod-
erate (VAS 3–6), and severe pain (VAS 6–10) as previous
research conducted in cancer and noncancer populations have
demonstrated the validity of these categories [33]. We inves-
tigated the intake of pain medication and the level of pain
relief reached (10–cm VAS, 0 indicating an absence of relief
and 10 total relief). The patients were also asked about what
caused their pain. Nine answers (nonexclusive) were pro-
posed: chemotherapy, radiotherapy, surgery, weight gain, ag-
ing, articular pathology, AI, another treatment, or another
cause.

Representations concerning the AI were addressed
through two questions, one of which asked why that treat-
ment had been prescribed by the oncologist (five choices:
treatment of cancer, treatment of menopausal symptoms,
prevention of cancer recurrence, do not know, other rea-
son), while the other asked if the patients had been in-
formed by the oncologist of the side effects of AI (if yes,
the patients had to indicate on a list the side effects they
received information about).

Statistics

Patients were classified into two groups depending on
whether they reported arthralgia or not. Demographic and
clinical characteristics were compared between the groups
using the Mann–Whitney U test for continuous variables
and the chi-squared and the Fisher exact tests for catego-
rical variables. Comparisons were then performed to assess
group differences in the quality of life (SF-36), emotional
state (BDI-SF, STAI), and fear of recurrence (FCRI) varia-
bles. Descriptive analyses were conducted on the pain da-
ta. Within the arthralgia group, we explored the relations
between pain variables (severity, pain relief, pain medica-
tion—yes/no) and quality of life/emotional state variables
by calculating the Spearman’s correlation coefficient or by
using the Mann–Whitney U test, when appropriate.
Similarly, we explored the relations between pain variables
and fear of recurrence. We also used the Mann–Whitney
U test to study how the representations of AI and their
side effects (considered as dichotomous variables) could
be related to FoR.

All analyses were conducted using the Statistical
Package for the Social Sciences (SPSS, version 14).
All nonparametric tests (selected in the light of the sam-
ple size) were two-sided, and the significance level was
set at 5 %.

Results

Study population

The final sample comprised 77 respondents, which represents
a 77 % response rate (Fig. 1 summarizes the recruitment
stages). Table 1 presents the demographic and medical
characteristics of the study participants and distinguishes
patients with or without arthralgia. There were no statis-
tically significant differences of these variables between
the two groups.

Prevalence and characteristics of arthralgia

In our study, 78 % of patients (n=60) reported arthralgia. Pain
was mainly described as mild (47 %, n=27) to moderate
(46 %, n=26) and unstable (68 %, n=41). The mean pain
score was 3.8 out of 10.

Less than half of the patients with arthralgia (49 %, n=27)
were receiving painmedication: the most frequent were steps I
(40 %, n=12) and II (28 %, n=8) according to the WHO
ladder. In this treated group, the mean level of relief was esti-
mated at 5.5 (SD=2.72) out of 10.

About half of the patients (47 %, n=27) used a
nonpharmacological therapy such as physiotherapy (32 %,
n=19), relaxation therapy (5 %, n=3), hypnosis (2 %, n=1),
acupuncture (17 %, n=10).

In most cases, arthralgia was attributed to AI (80%, n=48).
Musculoskeletal pathologies (57 %, n=34), aging (44 %, n=

Eligible patients

n = 127

Contacted by phone

n = 105

Questionnaires sent

n = 100

Returned questionnaires

n = 77

Consultations of senology during 2 months

Out-of-date phone number (n = 12)

Call without answer (n = 10)

Travellers (n = 2)

Refusal (n = 1)

Dit not meet inclusion criteria (n = 2)

Fig. 1 Patient inclusion
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26), weight gain (26 %, n=16), and chemotherapy (20 %, n=
12) were the other most frequently evocated causes (Fig. 2).

Quality of life and emotional state

Patients with arthralgia had a worse quality of life in all do-
mains with the exception of General Health compared to pa-
tients without arthralgia (p<0.05) ( Table 2). There was also a
significant difference between groups on the PCS and on the
MCS (lower score for patients with arthralgia) (p<0.05).

A comparison of emotional outcomes showed a sig-
nificant difference in state anxiety with higher scores
being observed in the arthralgia group (p<0.05). For

trait anxiety, no difference was observed. However,
there was no difference in depressive symptoms, with
nonpathological mean levels being found in each
group.

Within the arthralgia group, pain severity was signif-
icantly associated with the PCS (r=0.375, p<0.01) and
the MCS (r=−0.442, p<0, 01), the anxiety state (r=
0.322, p<0.05) and the depression score (r=0.474,
p<0.01): the more severe the pain was, the greater were
the physical and mental difficulties, anxiety, and depres-
sive symptoms experienced by the patients. No differ-
ence was observed according to the degree of pain relief
and pain medication intake.

Table 1 Sociodemographic and
medical characteristics Total (N=77) Arthralgia (N=60) No arthralgia (N=17)

N % N % N %

Age (years)

Mean (SD) 60.8 (7.1) 60.6 (7.2) 61.65 (7)

Range 44–77 44–77 51–77

Marital status

Single 3 3.9 1 1.7 2 11.8

Married/living with partner 53 68.8 40 66.7 13 76.5

Separated/divorced/widowed 21 27.3 19 31.6 2 11.8

Children

Yes 71 92.2 55 91.7 16 94.1

No 6 7.8 5 8.3 1 5.9

Education level

Under high school diploma 39 50.6 32 53.3 7 41.2

High school diploma or more 38 49.4 28 46.7 10 58.8

Employment status

In active employment 25 32.5 21 35 4 23.5

On seak leave 9 11.7 6 10 3 17.6

Retired 41 53.2 32 53.3 9 52.9

Other 2 2.6 1 1.7 1 5.9

Mean time since diagnosis (years) 3.40 (1.82) 3.35 (2.02) 3.58(0.78)

Tumor grade

I 24 31.2 20 33.3 4 23.5

II 38 49.4 28 46.7 10 58.8

III 13 16.9 11 18.3 2 11.8

Not known 2 2.6 1 1.7 1 5.9

Anticancer treatment

Surgery 75 97.4 58 96.7 17 100

Chemotherapy 53 68.8 40 66.7 13 76.5

Radiotherapy 69 89.6 53 88.3 16 94.1

Aromatase inhibitor (AI)

Lestrozole 39 50.6 30 50 9 52.9

Anastrozole 30 39 25 41.7 5 29.4

Exemestane 8 10.4 5 8.3 3 17.6

Mean time since AI (years) 2.51 (1.09) 2.44 (1.15) 2.75 (0.84)
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Factors associated with fear of recurrence

As hypothesized, the mean score for the arthralgia
group (14.8) exceeded the pathological threshold (>13)
and was higher in the arthralgia than in the nonarthralgia

group (14.8 vs. 10.7, p<0.01). Pain intensity was significantly
and positively associated with the severity of FoR (r=0.274,
p<0.05).

FoR score was not associated with the fact of receiving
pain medication. However, in the group of arthralgia patients
treated for pain, the greater was the level of pain relief, the
lower was their FoR (r=−0.409, p<0.05).

FoR did not appear to be associated with representations of
the AI and its side effects (Table 3). There was no significant
difference depending on whether the patients:

– Knew or not that their treatment was aimed to decrease
the risk of cancer recurrence (84 % of the total sample
said they were aware of this)

– Had or had not been informed about AI side effects in-
cluding arthralgia (80 % of the total sample said they had
been informed about side effects and 84 % about the risk
of developing arthralgia)

– Knew or not what caused their pain
– Ascribed or not their pain to their treatment

Discussion

The first aim of our study was to describe the prevalence
of arthralgia in a population of women in remission after
breast cancer and treated with AI and the impact of ar-
thralgia on quality of life and emotional state of these
patients. Our analyses confirmed that arthralgia is indeed
an important side effect of AI: 78 % of patients in our
study reported arthralgia, i.e., a higher rate than generally
expected [4, 14–19].

Table 2 Quality of life (SF-36), emotional state (BDI-II, STAI), and
fear of recurrence (FCRI) of patients with arthralgia compared to patients
without arthralgia

Arthralgia
(N=60)

No arthralgia
(N=17)

P value

Mean score Mean score

SF-36

Physical Functioning 67.8 83.1 0.00

Role-Physical 52.7 86.7 0.01

Bodily Pain 52.2 90.4 0.00

General health 57.7 65.1 0.14

Physical component summary56.3 82.6 0.00

Vitality 47.9 61.8 0.01

Social functioning 67.8 85.3 0.01

Role-emotional 56.0 82.2 0.03

Mental health 62.7 72.9 0.04

Mental component summary 59.9 75.1 0.02

BDI-II 5.7 3.6 0.06

STAI

State anxiety (YA) 40.3 32.5 0.01

Trait anxiety (YB) 43.0 37.7 0.07

FCRI 14.8 10.7 0.04

BDI: cutoff=9; STAI French standard: STAI YA=40.8 (±10.3), STAI
YB=45.1 (±11.1); FCRI: cutoff=13

0
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40
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80

19.6

10.5

5.2

79.7

25.9

44.1

56.9

0

6.9 8.6

Fig. 2 Causes of arthralgia

Table 3 Representations about aromatase inhibitor

Total (N=77)

N %

Reason(s) of aromatase inhibitor prescription

Treating cancer 27 35.5

Treating menopause symptoms 0 0

Avoiding cancer recurrence 65 84.4

Unknown 0 0

Having received medical information about aromatase inhibitor
adverse effects

Yes 61 80.3

No 16 19.7

Having received medical information about arthralgia
(as an adverse effect)a

Yes 53 84.1

No 10 15.9

a Fourteen missing data
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Arthralgia was associated with lower quality of life in sev-
en of the eight assessed subscales, including the physical and
the mental component summaries. Our results confirm find-
ings reported by Olufade et al. [15]. Howver, the peculiarity of
our study was to include specific anxiety and depression
scales that allowed us to better assess the patient’s emotional
state. As far as depressive symptomatology is concerned, we
found nonpathological scores in both groups and there was no
significant difference between groups. These results are con-
sistent with the conclusions drawn by the teams led by
Schilder [34] and Takei [9] which did not reveal any depres-
sive symptoms in a population of patients receiving AI treat-
ment (although these studies did not, however, distinguish
between patients with and without arthralgia).

More specifically with reference to anxiety, the scale we
used had the advantage of measuring both state anxiety (anx-
iety assessment at the present moment) and trait anxiety (char-
acterization of an individual’s habitual tendency to exhibit
anxiety). In our study, women with arthralgia had significantly
higher anxiety scores than those without arthralgia. Moreover,
the higher was the pain intensity, the higher was the anxiety
score. Despite this, trait anxiety was nonpathological and
identical in the two groups. This is a main outcome of this
study as a high level of trait anxiety could have influenced the
occurrence of pain as it has recently been suggested by
Laroche et al. [14]. This was not the case in our study: the
higher level of pain in one of the groups has no relationship
with preexisting levels of anxiety.

The second aim of our study was to determine the relation
between arthralgia and FoR. On the one hand, our analyses
revealed that FoR was pathological and significantly higher in
women who reported arthralgia than in those who did not,
with a significant correlation between pain intensity and FoR
level. As mentioned above, the absence of any difference be-
tween the two groups in terms of trait anxiety, which might
have influenced the occurrence and intensity of FoR [25], is
remarkable. Given to our cross-sectional design, those results
suggest that pain impact FoR and not vice versa.

The existence of a significant association between pain
relief due to pain medication and FoR intensity also supports
this interpretation of results: as patient assessment of pain
relief increases, FoR decreases. It is therefore unfortunate that
only 49 % of patients received pharmacological treatment,
most frequently as WHO step I or II pain medication, which
could only partially relieve their pain. Other pharmacological
classes of pain medication (WHO ladder step III, antiepilep-
tics and antidepressants) were rarely reported. Furthermore,
only half of the patients used nonpharmacological therapies
which are known to be relevant for the treatment of chronic
joint and muscle pain [35] and are starting to be successfully
tested among patients receiving AI [36, 37].

We also hypothesized that FoR might be linked to errone-
ous representations of arthralgia or to a lack of information

concerning the treatment and its side effects. However, our
results showed that patients tended to be well informed about
aims of treatment (i.e., to prevent recurrence) and their side
effects. Furthermore, most of painful patients ascribed their
arthralgia to their AI treatment and, to a lesser extent, to aging
or to chemotherapy, but not to the cancer itself. In our study,
being informed of the aims of the treatment and being aware
of the causes of the arthralgia did not coincide with a reduced
FoR. Based on Corter et al.’s ideas [28] on the role of the
interpretation of residual symptoms in perpetuating FoR, it
is possible that persistence of pain might act as a trigger that
reminds sufferers of their illness and then allow them to inter-
pret, more or less consciously, pain as a sign of recurrence, and
this even though they are in possession of knowledge
concerning the treatment and the origins of their pain that
contradicts this belief.

Our study has certain limitations. The small sample size did
not allow us to test the linear regression model and explains
why we performed nonparametric analyses. The cross-
sectional approach cannot allow us to establish with certainty
any causal links in the observed association between arthral-
gia, anxiety, and FoR.

Nevertheless, as we have seen above, the difference in the
results between trait anxiety and state anxiety supports the
hypothesis that pain plays a crucial role. A prospective study
involving a qualitative dimension may help define coping
abilities mobilized by these patients, and explore in greater
detail the cognitive process involved in the erroneous inter-
pretation of pain.

Earlier studies of FoR have shown that it is characterized by
intrusive thoughts similar to concerns observed in generalized
anxiety disorder, and indeed to obsessions that are more closely
associated with obsessive-compulsive disorder [38]. We know
that the cognitive models of anxious disorder emphasize the
importance of the subject’s basic cognitive schemas in the er-
roneous evaluation of intrusive thoughts [39]. An evaluation of
these schemas might allow us to gain a better understanding of
the processes involved in the incorrect processing of the infor-
mation and thus contribute to the development of suitable care
models for the behavioral and cognitive therapies that are al-
ready effectively employed to manage emotional distress, in-
cluding FoR, among patients in remission of their cancer [40,
41] or in a situation of chronic pain [42, 43]. Another treatment
approach could be pharmacological, based on antidepressants’
use: in fact, some of them (serotonin norepinephrine reuptake
inhibitors (SNRIs)) are known to be effective in the treatment
not only of depression and anxiety but also of chronic pain [44].
Recently, Henry et al. [45] studied a small group of patients
receiving AI and found a reduction in joint and muscle
pain following 8 weeks of duloxetine (SNRI). However,
these interesting results will have to be confirmed in a
randomized study involving a larger number of patients
and a control group.
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Conclusion

Our study has confirmed the existence of a correlation be-
tween arthralgia and an impaired quality of life, at physical
but also mental levels. It has also revealed a close relationship
between pain intensity and FoR, in particular by showing that
effective pain medication is accompanied by a reduced FoR.
Another important finding was that information regarding
aims of AI treatment and its side effects, in particular with
regard to arthralgia, although essential, was inadequate to
overcome the patients’ intense concerns with regard to pain.
We therefore consider as a main issue to raise awareness
among oncologists in systematic screening of arthralgia and
implementing state of the art pain management. This strategy
may be promoted by diffusion of current guidelines about pain
treatment, development of new pharmacological strategies if
needed, and offer a better access to nonpharmacological
treatments.

Conflict of interest None declared.
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