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Symptoms of depression and anxiety as predictors of physical functioning in
breast cancer patients. A prospective study using path analysis
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ABSTRACT
Background: Although symptoms of depression and anxiety are linked to health-related quality of life
(HRQoL), the nature of this relationship remained unclear. We therefore aimed to examine, in a prospect-
ive study, both possible directions of impact in this relationship. To avoid conceptual and measurement
overlap between depressive and anxiety symptoms, on the one hand, and HRQoL, on the other hand,
we focused on the physical functioning component of HRQoL.
Material and methods: We conducted a secondary analysis of a prospective cohort study with 436
female breast cancer patients (mean age 51 years). Both at baseline and after 12 months, we measured
symptoms of depression and anxiety with the four-item Patient Heath Questionnaire (PHQ-4) and phys-
ical functioning with the European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 (EORTC QLQ-C30). Using path analysis, we estimated (1) the predictive value of
symptoms of depression/anxiety for subsequent physical functioning and (2) the predictive value of
physical functioning for subsequent symptoms of depression/anxiety, in the same model.
Results: Baseline symptoms of depression/anxiety predicted 1-year levels of physical functioning
(depression: standardized b¼ �.09, p¼ .024; anxiety: standardized b¼ �.10, p¼ .009), while the recip-
rocal paths linking baseline physical functioning to subsequent depressive and anxiety symptoms were
not significant, adjusting for the baseline scores of all outcome variables.
Conclusions: Depressive and anxiety symptoms were predictors of the physical functioning compo-
nent of HRQoL. Thus, if this relation is causal, treating breast cancer patients’ depressive and anxiety
symptoms may have a favorable impact on their self-reported physical functioning.
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Introduction

Many breast cancer patients suffer from elevated symptoms
of depression and anxiety as well as impaired health-related
quality of life (HRQoL) [1–3]. Although previous studies have
demonstrated an association between emotional distress
and HRQoL in breast cancer, the direction of this associ-
ation remained unclear, as most studies were cross-sectional
(e.g., [4–7]).

Prospective studies evaluating the relationship between
symptoms of depression and anxiety on the one hand and
HRQoL on the other hand are scarce in breast cancer and
seem to be lacking in other cancers [8–10]. One study found
that anxiety symptoms at 1 month after surgery predicted
lower general and breast-cancer-specific overall HRQoL levels
after 1 year, and symptoms of depression were predictive for
both HRQoL measures even after 2 years [8]. In another
study, lower levels of baseline anxiety and improvements in
depressive symptoms predicted physical HRQoL improve-
ments after 1 year, adjusting for baseline physical HRQoL [9].
Conversely, a study found that self-reported preoperative
physical health predicted the trajectory of anxiety after 6

months, adjusting for preoperative anxiety [10]. However,
each of these studies examined only one of the two possible
directions of the relationship between emotional distress and
HRQoL at a time, thus leaving the question of causal priority
open.

Although the authors of another previous study considered
both directions of impact, they used two separate models, one
for the distress–HRQoL and the other for the HRQoL–distress
relation, respectively, instead of combining both directions of
impact in one model [11]. In their study, symptoms of depres-
sion and anxiety predicted various HRQoL dimensions includ-
ing physical functioning across 6 months, adjusting for
baseline HRQoL. Conversely, global, not physical, HRQoL pre-
dicted symptoms of depression and anxiety across 6 months.

Together, previous studies were either cross-sectional or, if
prospective, tested only one of both possible directions, at a
time, of the relationship between symptoms of depression
and anxiety and HRQoL. Thus, previous research has left the
question open whether the impact in this relationship was
bidirectional or else one of both possible directions had pri-
ority. Examining this research question would require testing
both directions of impact in the same model.
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The aim of our study was to examine the direction of the
prospective relationship between symptoms of depression
and anxiety and HRQoL across a period of 1 year in patients
with breast cancer. Using path analysis, we aimed to estimate
(1) the predictive value of symptoms of depression and anx-
iety for subsequent HRQoL and (2) the predictive value of
HRQoL for subsequent symptoms of depression and anxiety.
In so doing, we aimed to clarify the prognostic power of one
variable over the other. We used path analysis because it
allows for a simultaneous analysis of the impact of multiple
independent variables on multiple dependent variables, thus
testing both directions of impact in the same model (cross-
lagged panel design). Consequently, a direct comparison of
the respective predictive power of symptoms of anxiety and
depression on HRQoL and HRQoL on symptoms of anxiety
and depression is possible. Our hypothesis was that the rela-
tion was bidirectional. Most importantly, we focused on the
physical functioning component of HRQoL, to avoid concep-
tual overlap of emotional and social components of HRQoL
with symptoms of depression and anxiety.

Material and methods

This is a secondary analysis of a clinical trial using a sequen-
tial cohort design. While attending a 3-week inpatient
rehabilitation program, the two cohorts received either of
two very similar psychoeducational courses that covered
related topics but differed regarding group size (large vs.
small), group format (open vs. closed), and, in part, didactic
methods used (unstructured vs. structured). As no differences
between both conditions emerged regarding outcomes [12],
we merged both cohorts.

Study participants

Patient inclusion criteria were a diagnosis of histologically
verified breast cancer, female sex and age at study inclusion
between 18 and 63 years. Exclusion criteria comprised the
presence, at baseline, of severe physical, cognitive and/or
verbal impairments that would interfere with a patient’s
ability to give informed consent. All participants provided
written informed consent. The study complied with the
Declaration of Helsinki and was approved by the Ethics
Committee of the Medical Center of the University of
W€urzburg.

Measures

We measured symptoms of depression and anxiety with the
four-item version of the Patient Health Questionnaire, PHQ-4
[13]. This self-report questionnaire covers two core symptoms
of depression according to the Diagnostic and Statistical
Manual of Mental Disorders, Version IV (DSM-IV), that is anhe-
donia (‘Little interest or pleasure in doing things’) and
depressed mood (‘Feeling down, depressed, or hopeless’);
and two symptoms of a generalized anxiety disorder accord-
ing to DSM-IV, namely nervousness (‘Feeling nervous, anxious
or on edge’) and worries (‘Not being able to stop or control

worrying’). Response options are ‘not at all’ (0), ‘several days’
(1), ‘more than half the days’ (2), ‘nearly every day’ (3) during
the last 2 weeks. Its reliability and validity has been proven
[13]. Higher values indicate more severe symptoms. Both
variables were included as continuous variables.

Patients’ HRQoL was assessed using the self-reported can-
cer-specific European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire Core 30
(EORTC QLQ-C30) [14]. This instrument is widely used and
has a good reliability and validity. Higher values indicate bet-
ter HRQoL. The subscale physical functioning was selected
since it covers restrictions of functioning related to physical
performance thus avoiding conceptual and measurement
overlap with the core symptoms of depression and anxiety.

We employed all measures both at the start of inpatient
rehabilitation (baseline) and after 12 months. At 12 months,
we provided participants questionnaires and prepaid reply
envelopes.

Statistical analysis

For examining the depression–HRQoL relationship, we cre-
ated a structural equation model with two independent
variables (PHQ-4 Depressive symptoms at baseline, EORTC
QLQ-C30 Physical functioning at baseline) and two depend-
ent variables (PHQ-4 Depressive symptoms at 12 months,
EORTC QLQ-C30 Physical functioning at 12 months), repre-
senting a cross-lagged path-analytical panel design. In this
model, we adjusted for the corresponding baseline scores of
the dependent variables as well as the cross-sectional
correlations of both independent and dependent variables,
respectively. Of particular interest are, however, the cross-
lagged prospective paths that address the prospective
depression–physical functioning and physical functioning–
depression relationships, respectively. A similar model was
created examining the relationship between PHQ-4 Anxiety
symptoms and EORTC QLQ-C30 physical functioning. We pre-
sent standardized path coefficients (b weights) that can be
compared directly in magnitude. All analyses were done
using SPSS statistical software version 23 (IBM, Armonk, NY,
USA) and MPlus software (Muth�en & Muth�en, Los Angeles,
CA, USA).

Results

Sample characteristics

Of 965 patients approached, 436 (45.1%) provided data at
baseline. As we obtained no data from those not consenting,
selection effects cannot be tested. At 12 months, 372 (85.3%)
returned questionnaires. Drop-out analysis revealed a higher
proportion of patients with basic education levels in drop-
outs compared to participants (14.1% vs. 6.5%, p< .042).

Mean age was 51 years (SD¼ 6.3). Most patients were
married/living with a partner (64%). Ninety-two percent had
more than basic education, and 82% were employees (88%
of them salaried). Ninety-seven percent had a primary tumor,
mostly without metastases (94%), and in remission (94%).
The most frequent treatments performed were surgery (99%;
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73% breast conserving), radiotherapy (94%) and chemother-
apy (78%). Time since diagnosis amounted to 10 months as a
median (interquartile range 6–18). Table 1 shows the descrip-
tive statistics as well as the zero-order correlations of the
model variables.

Prospective relationship between depressive symptoms
and physical functioning

As displayed in Figure 1(a), depressive symptoms at baseline
predicted physical functioning at 12 months (b¼ �.09,
p < .05), after adjusting for baseline physical functioning
(b ¼ .65, p < .001). However, the relation between baseline
physical functioning and depressive symptoms at 12 months
was not significant (b¼ �.07, p ¼ .12), after adjusting for base-
line depressive symptoms (b¼ .55, p < .001). As displayed, the
autoregressive paths, that is, the relation between the baseline
score and the corresponding 12-month score, were strong.
Moreover, the cross-sectional paths between both independ-
ent and dependent variables had a medium-to-large size at
both baseline (b¼ �.45, p¼ < .001) and 12 months (b¼ �.37,
p < .001). Compared to this, the cross-lagged paths were
rather small in magnitude, though significant for the depres-
sion–physical functioning relationship, as shown.

Prospective relationship between anxiety symptoms and
physical functioning

The model examining the anxiety–physical functioning rela-
tionship shows a similar picture (Figure 1(b)). Again, autore-
gressive paths as well as cross-sectional paths between the
model variables were of considerable strengths. Similar to
depression, baseline symptoms of anxiety predicted 12-month
physical functioning (b¼ �.10, p ¼ .009), while the relation
between baseline physical functioning and anxiety symptoms
at 12 months was not significant (b¼ �.07, p ¼ .096).

Discussion

This is the first study, to our knowledge, to show that greater
symptoms of depression and anxiety, respectively, predicted
worse physical functioning across 12 months in breast cancer

patients, while, at the same time, adjusting for the reciprocal
prospective impact of physical functioning on subsequent
symptoms of depression and anxiety, respectively. While pre-
vious studies demonstrated links of depressive and anxiety
symptoms with HRQoL both cross-sectionally [4–7] and pro-
spectively [8–11], we performed a stronger test of this rela-
tionship by accounting for both directions of impact within
the same model, using path analysis. We also adjusted for
the relations between the baseline and follow-up scores of
each outcome variable (autoregressive paths), as well as for
the concurrent correlations between the variables of interest
at both time points. In part due to the multiple

Figure 1. Path analysis models of the depression–physical functioning
relationship (a) and the anxiety–physical functioning relationship (b). Note:
Figures represent standardized path coefficients. �p< .05, ��p< .01,���p< .001. PHQ-4: Patient Health Questionnaire-4; EORTC QLQ-C30: European
Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30.

Table 1. Descriptive statistics and zero-order correlations of the model variables.

n M SD Age

PHQ-4
Depressive
symptoms
(baseline)

PHQ-4 Anxiety
symptoms
(baseline)

EORTC QLQ-C30
Physical

functioning
(baseline)

PHQ-4
Depressive
symptoms
(12 months)

PHQ-4 Anxiety
symptoms
(12 months)

PHQ-4 Depressive symptoms
(baseline)

436 1.72 1.43 �.01 1

PHQ-4 Anxiety symptoms
(baseline)

436 1.84 1.51 �.03 .73 1

EORTC QLQ-C30 Physical
functioning (baseline)

436 74.92 18.28 �.08 �.46 �.35 1

PHQ-4 Depressive symptoms
(12 months)

372 1.55 1.49 �.01 .58 .54 �.32 1

PHQ-4 Anxiety symptoms
(12 months)

372 1.68 1.55 �.04 .53 .59 �.27 .78 1

EORTC QLQ-C30 Physical
functioning (12 months)

372 79.05 18.18 �.09 �.39 �.33 .70 �.47 �.41

All correlations with age non-significant; all intercorrelations among model variables significant at p< .001. PHQ-4: Patient Health Questionnaire-4; EORTC QLQ-
C30: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30.

ACTA ONCOLOGICA 1679



adjustments made, though, the cross-lagged paths represent-
ing the prospective relationships between symptoms of
depression/anxiety and physical functioning, and, likewise,
physical functioning and symptoms of depression/anxiety,
were small in magnitude. Nevertheless, symptoms of both
depression and anxiety significantly predicted subsequent
physical functioning, over and above the predictive value of
baseline physical functioning as well as the cross-sectional
correlations of the model variables. Thus, greater depressive
and anxiety symptoms may not be conceived of as repre-
senting mere indicators of reduced physical HRQoL [11], but
instead independent predictors of physical HRQoL. This has
important implications for assessing and treating emotional
distress in breast cancer patients, since patients’ emotional
distress may contribute to worse physical functioning in the
long-term disease trajectory.

As to the issue of causal priority, that is, the question
whether the influence of depressive or anxiety symptoms
on physical functioning is stronger than the reciprocal influ-
ence of physical functioning on depressive or anxiety symp-
toms, our results are not so clear-cut. Although the
depression/anxiety–physical functioning relation proved sig-
nificant whereas the reciprocal relations did not, the
respective path coefficients were of rather similar size, pre-
cluding an unambiguous statement on priority [11]. More
generally, of course, causality could not be proven within
our study as it used an observational design.

Regarding the process underlying the prospective relation
between symptoms of depression and anxiety and the phys-
ical functioning component of HRQoL, several mechanisms are
plausible. Depressed cancer patients are less likely to adhere
to treatment recommendations, such as engaging in physical
activity [15], thus foregoing an opportunity to improve phys-
ical HRQoL [16]. The link between depression and HRQoL may
be mediated, however, in part by biased perception and
reporting, since depressed patients are more likely to perceive
their health status negatively [17]. Clinical trials demonstrating
that treatment of depression additionally improved physical
functioning lend support to the notion of a causal impact of
depression on physical HRQoL [18].

Some limitations should be considered. We investigated a
homogeneous sample of breast cancer patients. However,
the relationships described in our study may also be relevant
for other cancers beyond breast cancer, as well as, even
more broadly, other conditions beyond cancer. Thus, the
results require confirmation in other cancer and non-cancer
samples and male patients. We had a rather high rate of
non-response. Moreover, we could not examine selection
effects, since no data for non-responders was available.
Although we had a rather low dropout rate at 12 months,
dropouts reported somewhat lower education levels than did
participants. This may reduce generalization. A further limita-
tion was that we used very short instruments measuring
depression and anxiety. Furthermore, self-reports were not
confirmed by structured interviews. However, good perform-
ance of our measures in screening for depressive and anxiety
disorders has been established [19,20]. We assessed only the
physical functioning component of HRQoL to avoid concep-
tual and measurement overlap. However, although one

would expect even stronger relations of depressive and anx-
iety symptoms to the psychosocial components of HRQoL,
such relations would be difficult to interpret. Lastly, we can-
not exclude residual confounding may contribute to the
cross-lagged paths.

In conclusion, depressive and anxiety symptoms were pre-
dictive of the physical functioning component of HRQoL after
adjusting for the reciprocal impact of physical functioning on
depressive and anxiety symptoms. Provided the prospective
relationship between symptoms of depression/anxiety and
subsequent physical functioning is causal, breast cancer
patients’ elevated depressive and anxiety symptoms would
deserve detection and treatment not only as such, but
also as improving them might favorably affect patients’
self-reported physical functioning.
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