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Abstract

Background: Depressive symptoms are associated with poor prognosis in coronary artery disease, but there is a paucity of research
on these symptoms in peripheral arterial disease (PAD). We examined the clinical correlates and 18-month course of depressive
symptoms in PAD patients.

Methods: 166 patients with symptomatic lower-extremity PAD (39% women; M age=64.9 + 10 years) completed the 10-item
Center for Epidemiological Studies Depression scale. A score >4 indicates clinically relevant depressive symptoms. Depressive
symptoms were re-assessed at 6, 12, and 18 months follow-up. Ankle-brachial index (ABI) and treadmill walking distance were
used to assess PAD severity.

Results: At baseline, depressive symptoms (CES-D >4) were present in 16% of the patients. Depressed patients performed worse
regarding pain free (»p=0.003) and maximum (p=0.005) walking distance. After adjusting for age, sex, education, ABI,
psychotropic medication use, cardiovascular risk factors, and comorbidity, depressive symptoms remained stable in initially
depressed patients. Using mixed modelling, three subgroups were identified in the total sample. The majority of PAD patients did
not have depressive symptoms (58%), but there were two groups who persistently experienced either subclinical (27%) or clinically
manifest (15%) depressive symptoms.

Limitations: Only baseline data of ABI and treadmill walking performance were available.

Conclusions: Depressive symptomatology was present in a substantial number of PAD patients, tended to be stable, and was
associated with reduced walking distance. These apparently evident results are overlooked thus far in this patient group and deserve
further attention in research and clinical care.
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1. Introduction

Lower-extremity peripheral arterial disease (PAD)
occurs as a result of arterial narrowing that restricts
blood flow to the lower limbs and is an important
indicator for the presence of systemic atherosclerotic
disease that leads to an increased risk of cardiovascular
morbidity and mortality (Belch et al., 2003; Meru et al.,
2006). Manifestations of PAD include (i) asymptomatic
arterial insufficiency, (ii) symptomatic disease presenting
as intermittent claudication (IC), and (iii) critical leg
ischemia (Belch et al., 2003). PAD requires antiplatelet
therapy (Belch et al., 2003) and aggressive risk factor
modification, such as addressing smoking cessation, and
treating associated conditions, like hyperlipidemia and
hypertension (De Backer et al., 2004). In addition to
traditional risk factors, there is increasing evidence that
psychological risk factors such as major depression and
even subclinical depressive symptoms are important
determinants of prognosis in patients with ischemic
heart disease (Vaccarino et al., 2001) and other vascular
diseases, e.g. stroke and vascular dementia, especially in
the elderly (Thomas et al., 2004). Plausible mechanisms
by which depression may lead to worse prognosis are
raised cortisol levels, platelet and clotting changes,
reduced heart rate variability, and unhealthy lifestyle
choices (Thomas et al., 2004). There is a vast literature
that demonstrates that the relationship between depression
and vascular disease should be understood as bi-
directional. Depression predisposes to later vascular
disease and may worsen pre-existing disease; moreover,
vascular disease may lead to or aggravate depressive
symptoms (Thomas et al., 2004). Recent findings in
myocardial infarction patients (Kaptein et al., 2006) and
in older adults suggest that course (i.e., increase of
depressive symptoms, persistence) rather than baseline
levels of depression seem to matter in terms of
cardiovascular prognosis and mortality (Geerlings et al.,
2002). In contrast to the literature found in old age,
coronary heart disease, stroke, and vascular dementia,
little is known about the presence and course of depressive
symptoms and their possible role for health status and
prognosis in PAD.

Preliminary evidence suggests that depressive symp-
toms may be common among patients with PAD (Cherr
et al., 2007; McDermott et al., 2003) and may be
associated with functional impairment (McDermott et al.,
2003), worse patency rates (Cherr et al., 2007), and poor
quality of life (Aquarius et al., 2007). However, long-
itudinal research on the prevalence and course of
depressive symptoms in PAD is lacking (Cherr et al.,
2007). Studying the course of depressive symptomatol-

ogy, together with its clinical correlates, may unravel the
range of mood problems in PAD, possibly associated with
the burden of lower-extremity PAD. Therefore, the aim of
the present study was (i) to examine the 18-month course
of clinically relevant depressive symptoms in relation to
important clinical correlates in PAD patients and (ii) to
identify distinctly different trajectories of depressive
symptoms within the continuum of depressive scores
rather than concentrating on trajectories based on base-
line depressive scores alone using a mixed modelling
procedure.

2. Methods
2.1. Patients

Between September 2001 and March 2004, 251
patients with IC, a common form of PAD, presented at
the vascular outpatient clinic of the department of
surgery of the St. Elisabeth Hospital in Tilburg, the
Netherlands. Inclusion criteria were IC diagnosis, which
was defined as pain occurring during exertion when
blood flow velocity increases across a stenotic lesion in
the legs, and an abnormal resting Ankle—Brachial Index
(ABI) (<0.90) or an abnormal post-exercise ABI (ABI
decrease of 15-20% after exercise) (Norgren et al.,
2007). An ABI value of <0.90 is 95% sensitive to detect
PAD (Belch et al., 2003). Patients received the advice to
start exercise training and to quit smoking. No
supervised exercise training programs were used.

Exclusion criteria were cognitive impairment, the
presence of severe psychopathological (e.g. psychosis,
suicidal ideation) or invalidating somatic comorbidities
(e.g. cancer), participation in another study, and
insufficient knowledge of the Dutch language. Of 251
patients with PAD, eight (3%) were excluded due to
cognitive impairment (n=4), recent myocardial infarc-
tion (n=1), visual problems (n=1), influenza (n=1),
and participation in another study (n=1). Of the
remaining patients, 195 (80%) agreed to participate.
Four patients (2%) did not complete the baseline
measurement of depressive symptoms and 25 (13%)
patients had two or more assessment points that were
lacking [deceased (n=8), hospitalized (n=2), refused
follow-up (n=15)], leaving 166 patients (39% women,;
M age=64.9 + 10.0 years). No significant differences
were present between the patients who refused further
follow-up (n=15) and the total sample, except for
maximum walking distance (M drop-outs=388.5 m vs.
M total sample=196.2 m, p<0.0001). The study was
approved by the local ethics committee. The study was
conducted conform to the Helsinki Declaration and all
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participants signed informed consent. All 166 PAD
patients completed a measure of depressive symptoms at
baseline and six, 12, and 18 months follow-up.

2.2. Measures

2.2.1. Disease severity

Resting ABI and pain free (PFWD) and maximum
walking distance (MWD) were determined in all
patients at baseline as indices of PAD severity. The
ABI is defined as the ratio of the ankle systolic blood
pressure to the brachial systolic blood pressure and has a
normal resting value of about 1.0 to 1.5 (Heald et al.,
2006). The ABI is sensitive to identify patients with
PAD and is an important predictor of future cardiovas-
cular events (Heald et al., 2006). A handheld Doppler
device (Imexlab 9000; Imex Medical Systems Inc,
Golden Colorado) was utilised to obtain systolic
pressures in the right and left brachial and posterior
tibial and dorsalis arteries. The ABI was calculated by
dividing the highest of posterior tibial and dorsalis pedis
ankle pressures in each leg by the highest brachial
pressure. The ABI at rest was measured while the patient
was lying in the supine position. The lowest leg ABI
was used in the analysis. PFWD and MWD were
determined by means of a treadmill exercise test; during
this test, patients had to walk 3.5 km/h on a 5% incline,
with a maximum of 1000 m (Breek et al., 2002). A
decrease in ABI of 15%-20% after exercise is
diagnostic of PAD (Norgren et al., 2007). Mild and
moderate/severe claudication was defined using the
Fontaine Stages Ila and IIb (Norgren et al., 2007).

2.2.2. Cardiovascular risk factors and comorbidity

In the present study, diabetes mellitus, smoking,
hypertension, hyperlipidemia, and cardiac, carotid,
renal, and pulmonary status were measured at baseline
in all patients according to the Society for Vascular
Surgery/North American chapter of the International
Society for Cardiovascular Surgery (SVS/ISCVS)
recommended standards (Rutherford et al., 1997)
(Appendix A). Because of its known association with
depressive symptoms (Kronish et al., 2006), information
about smoking abstinence at baseline was documented
by patients’ medical records. The presence of back, knee
or hip symptoms, unrelated to vascular disease (e.g.
knee or hip arthrosis) was documented from patients’
medical files because these symptoms are important for
patient-based outcomes in patients with intermittent
claudication (Breek et al., 2002). In addition to age and
educational level, information about marital status was
obtained from the participants.

2.2.3. Depressive symptoms

Depressive symptoms were measured using a Dutch
version of the Center for Epidemiological Studies
Depression Scale (CES-D); the CES-D was originally
developed to assess the present levels of depressive
symptoms in the general population (Radloff, 1977). In
this questionnaire, the focus is on the affective compo-
nent, the depressive mood (Radloff, 1977). The CES-D
questionnaire is widely used and easy to administer,
especially in older adults (Irwin et al., 1999). In the
present study, a simplified and abbreviated version of the
original CES-D — the Boston 10-item form — was used
(Kohout et al., 1993). This version was developed to
reduce response burden and consists of 10 dichotomous
response options. Patients were asked to indicate (yes or
no) if they had experienced each symptom “much of the
time during the past week” (Kohout et al., 1993). The
CES-D 10-item version has good reliability (Cronbach’s
a=.88) and shows an excellent sensitivity (97%) to
detect major depression according to the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
criteria (American Psychiatric Association, 1994). The
Cronbach’s o in the present study also proved to be good
(oe=.83). A cut-off score >4 indicates clinically relevant
depressive symptoms without losing specificity and
sensitivity; using this cut-off score, the sensitivity and
specificity for the diagnosis of major depression in
persons 60 years and older was 100% and 92%
respectively (Cheng and Chan, 2005). Test—retest relia-
bility of the CES-D 10-item version is high (Pearson
7=0.83) (Irwin et al., 1999).

2.2.4. Medication

Participants listed their psychotropic medication use
at baseline because of their possible interactions with the
cardiovascular system and their known effects on
depressive mood (Roose and Miyazaki, 2005). All
reported medications were reviewed and classified
according to their psychotropic function. Use of
psychotropic medication was conceptualized as the
intake of benzodiazepines or other anxiolytics, selective
serotonin reuptake inhibitors, and tricyclic antidepres-
sants. Because of persistent concerns that exist regard-
ing the adverse neuropsychological side effects (e.g.
depression) that may be caused by beta-blockers, beta-
blocker therapy was also documented by patients at
baseline (van Melle et al., 2006).

2.3. Statistical analyses

Baseline characteristics of participants were examined
stratifying by baseline presence of clinically relevant
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depressive symptoms (cut-off >4). ABI, PFWD, and
MWD were used as continuous variables and cardiovas-
cular risk factors and use of psychotropic medication were
analyzed as binary variables. We recoded the variables of
Appendix A into absence of the risk factor (=0) and all the
other values (mild, moderate, severe) into presence of the
risk factor (= 1). Chi-square tests and Student’s t-tests
were used to check for significant univariate differences.

Using the CES-D cut-off score of >4 to indicate
clinically relevant depressive symptoms, two groups
(baseline depressive symptoms vs. no depressive
symptoms) were compared with regard to their mean
depression scores during 18 months follow-up. Analysis
of covariance (ANCOVA) with repeated measures were
used for this purpose, adjusting for age, sex, educational
level, ABI, psychotropic medication use, beta-blocker
use, smoking abstinence, comorbidity, and cardiovas-
cular risk factors. These analyses were done using SPSS
for windows, version 14.0.1.

To identify subgroups with distinctly different
trajectories of depressive symptoms within the whole
continuum of depressive scores over an 18-month time
period, SAS procedure TRAJ was used. TRAJ combines
hierarchical modelling and latent growth curve model-
ling and fits a mixture model to identify groups of
individuals following similar patterns of behaviour over
time (Jones et al., 2001). To determine the optimal
number of trajectories, the Bayesian Information
Criterion (BIC) was used, with a higher BIC indicating
a better fit. In addition, associations between group
membership and covariates were determined. Multi-
nomial logistic regression was used to determine the
group characteristics of the derived trajectories.

3. Results
3.1. Clinical correlates of baseline depressive symptoms

Depressive symptoms (cut-off score >4 on the CES-D
scale) were present in 16% (n=26) of the patients at
baseline. Stratifying baseline characteristics of partici-
pants by depressive symptoms (Table 1), yielded
significant differences with regard to PFWD (M Depres-
sive Symptoms Group=73.6 m vs. M No Depressive
Symptoms Group=124.7 m, p=0.003) and MWD (M
Depressive Symptoms Group=258.4 m vs. M No
Depressive Symptoms Group=412.4 m, p=0.005).
Patients who experienced depressive symptoms had
shorter PFWD and MWD than their non-depressed
counterparts. To find out whether the relationship between
depressive symptoms and walking performance remained
significant after statistically controlling for confounding

Table 1
Baseline characteristics stratified by the presence of clinically relevant
depressive symptoms*

Ces-D<4 CES-D>4 p-value
(N=140) (N=26)
Mean age, years (SD) 64.9 (10.0) 64.8 (10.1) 0.959
Females, % 37.9 46.2 0.426
Low educational level, %  72.1 84.6 0.182
Having no partner, % 30.7 57.7 0.008
Mean ABI (SD) 0.61 (0.15) 0.64 (0.14) 0.439

Mean PFWD (SD)
Mean MWD (SD)

124.7 (159.9)  73.6 (48.9) 0.003
412.4 (348.5) 2584 (212.9)  0.005

Moderate/severe 47.1 53.8 0.528
claudication, %
Diabetes mellitus, % 17.9 26.9 0.282
Current smoking, % 52.1 61.5 0.378
Smoking abstinence, % 33.1 24.0 0.374
Hypertension, % 45.0 50.0 0.638
Hyperlipidemia, % 48.6 53.8 0.621
Cardiac risk factor, % 29.3 19.2 0.293
Carotid risk factor, % 10.0 15.4 0.417
Renal disease, % 2.9 3.8 0.786
Pulmonary disease, % 6.4 7.7 0.812
Back symptoms, % 12.1 154 0.648
Hip or knee symptoms, % 9.3 7.7 0.795
Psychotropic 5.0 30.8 <0.0001
medication use, %
Beta blocker use, % 22.1 30.8 0.341

*Data are presented as %, unless otherwise specified. CES-D = Center
for Epidemiological Studies Depression Scale; SD = standard
deviation; ABI = ankle brachial index; PFWD = pain free walking
distance (m); MWD = maximum walking distance (m).

factors, ANCOVA was applied. Using ANCOVA, the
association between depressive symptoms and MWD
remained significant (»=0.032) and showed a trend for
PFWD (p=0.129) after controlling for confounding
factors which may impair lower-extremity functioning
(ABI, sex, diabetes, back symptoms) (McDermott et al.,
2005) (Fig. 1). ABI did not differ between patients with
and without baseline depressive symptoms.

Patients with depressive symptoms more often had
no partner (57.7% in Depressive Symptoms Group vs.
30.7% in No Depressive symptoms Group, p=0.008)
and used more psychotropic medication (30.8% in
Depressive Symptoms Group vs. 5.0% in No Depres-
sive symptoms Group, p<0.0001) than their non-
depressed counterparts.

3.2. 18-month course of clinically relevant depressive
symptoms

A one-way repeated measures ANCOVA was con-
ducted to compare mean CES-D scores at baseline,
6 months, 12, and 18 months of patients with baseline
depressive symptoms (using the cut-off >4) vs. non-
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Fig. 1. Mean pain free walking distance (PFWD) and maximum
walking distance (MWD) for PAD patients, stratified by baseline
depressive symptoms (cut-off score >4 on CES-D Scale), adjusted for
ABI, sex, diabetes, and back symptoms.

depressed patients. Depression scores of patients with
baseline depressive symptoms significantly differed as
compared with their non-depressed counterparts
(Between-subjects effect: F=65.4, p<0.0001). There
was no main-effect of time (F=0.76, p=0.517). Despite
a slight decrease in severity of depressive symptoms over
time in the baseline Depressive Symptoms Group
(M=5.2+1.0SDatbaseline, M=4.4+2.0 SD at 6 months,
M=5.0+1.9 SD at 12 months, and M=4.5+2.2 SD at 18-
months, F time * baseline depression=3.4, p=0.03),

most patients who were having depressive symptoms at
baseline had depressed feelings at all time points. In
contrast, patients who were not experiencing depressive
symptoms at baseline (M=0.9+1.0 SD), did not have
clinically relevant depressive symptoms at 6 months
(M=1.4+1.7 SD), 12 months (M=1.3+1.8 SD), and
18 months (M=1.2+1.7 SD).

3.3. Trajectories of depressive symptoms. subclinical
and clinical depressive symptoms subgroups

Using SAS procedure TRAJ, three relevant patient
subgroups with regard to depressive symptoms were
identified in the whole data distribution of depressive
scores during follow-up. The level of depressive
symptoms over time was rather stable for all identified
subgroups of PAD patients (Fig. 2). The majority of the
patients did not experience depressive symptoms
(n=96, 58%), with a predicted mean CES-D score of
0.43 (95%CI: 0.41-0.45). The level of depressive
symptoms of the second group (n=45, 27% of the
patients) was higher compared to the first group with a
mean CES-D score of 2.64 (95%CI: 1.89-3.53), and
was therefore classified as patients with subclinical
depressive symptoms. Clinically relevant CES-D scores
were observed in group three (n=25, 15% of the
patients). This group had a predicted mean CES-D
score of 5.75 (95%CI: 5.13—6.37). Accordingly, these
patients were classified as experiencing depressive
symptoms.

Depressive Symptoms (15%)

Subclinical Depressive Symptoms (27%)

—— = Observed
helze = Predicted
8 -
6 .
2
o
)
a %]
[72]
w
(3]
2 4
t et T T e na o, No Depressive Symptoms (58%)
0 T T T )

0 6 12
Months after inclusion

18

Fig. 2. Trajectories of depressive symptoms in PAD patients. The solid lines represent the observed trajectories, whereas the dashed lines represent the

predicted trajectories.
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Univariate associates of depressive symptoms trajec-
tories are presented in log odds, using the non-depressed
group as reference category; patients with Subclinical
Depressive Symptoms were more likely to be female
(lo=1.23; p=0.005) and to have a shorter PFWD (lo=
—.49; p=0.02), shorter MWD (lo=-.77; p<0.001).
Moreover, the Subclinical Depressive Symptoms Group
more often had no partner (10=0.90; p=0.04), had
hyperlipidemia (lo=0.86; p=0.05), failed to quit smoking
(lo=—4.45; p=0.02), and tended to have hypertension
(10=0.77; p=0.07). Furthermore, patients in the Depres-
sive Symptoms Group were also more likely to have no
partner (lo=1.21; p=0.02) and to have shorter MWD
(lo=-0.47; p=0.05), and PFWD (lo=-0.40; p=0.08).
In addition, these patients reported an increased intake of
psychotropic medication (lo=2.52; p=0.003) and
tobacco (lo=1.39; p=0.02) and were more likely to
report back symptoms (lo=1.22; p=0.05).

4. Discussion

The present study showed that prevalence of depres-
sive symptoms in PAD patients is high. When presenting
themselves for a first visit at the vascular outpatient clinic,
16% of patients reported clinically relevant depressive
symptoms (CES-D >4). This finding is in accordance
with previous findings (Cherr et al., 2007; McDermott
etal., 2003). But most important, depressive symptoms in
PAD tended to be stable during a follow-up period of
18 months. Future research regarding the stability of
depressive symptomatology is needed to elaborate on
these findings and to grasp the possible effect of chronic
depressive symptoms on long-term outcomes. Cherr et al.
(2007) already indicated that the presence of depression
was associated with worse patency rates and recurrent leg
symptoms after lower-extremity revascularization. We
can only guess what the impact of chronic depressive
symptomatology would be on prognosis in PAD.

Depressed PAD patients performed worse on the
treadmill exercise test; i.e., they had a significantly shorter
PFWD and MWD; this association remained significant
for MWD and showed a trend for PFWD, after adjusting
for ABI, back symptoms, hip or knee symptoms, impaired
pulmonary status, and the presence of a cardiac risk factor.
In contrast, ABI did not differ between patients with and
without depressive symptoms. Depressive symptomatol-
ogy may have impaired treadmill exercise test perfor-
mances in PAD patients with depressive mood, potentially
affecting the reliability of the treadmill walking test in this
particular subset of patients. Lavoie et al. (2004) found
evidence for this hypothesis in myocardial ischemia
patients with depressive symptomatology who underwent

exercise stress tests. On the other hand, worse performance
on the treadmill exercise test may be indicative for poor
daily functioning and more functional decline (McDermott
et al., 2006). Daily functioning, and more specifically
walking behaviour seems to be of vital importance to help
reduce the cardiovascular complications and mortality,
even in populations with severe limitations (Smith et al.,
2007). Of note, decreased walking performance at baseline
predicted less accelerometer-measured physical activity
and mortality in PAD at 57-month follow-up (Garg et al.,
2006).

PAD patients with depressive symptoms tend to use
more psychotropic medication and they were also less
likely to have a partner. These results are in line with
previous studies; sociodemographic variables, such as
marital status, appear to be concomitant risk factors for
depressive symptoms (Osborn et al., 2003). Further-
more, direct favorable effects on depressive symptoms
were found for having a partner in various chronic
diseases (Havranek et al., 2004). In addition, higher
psychotropic medication consumption is understand-
ably associated with presence of psychiatric symptoms
and disorders. Although it was not our main purpose to
evaluate the effect of psychotropic medication use, it
was interesting to see that only 30.8% of the clinically
depressed patients used psychotropic medication and
that controlling for, among other clinical risk factors,
psychotropic medication use, did not impact the stable
course of depressive symptoms. Because only a small
number of patients had psychotropic medication,
caution is needed in drawing conclusions, but it is
certainly worthwhile to consider psychotropic medica-
tion use and the appropriateness of the prescribed
medication in future studies with PAD patients.

Depressive symptoms remained stable when using
the recommended threshold of >4 for caseness (Cheng
and Chan, 2005); stratifying by baseline CES-D
depressive symptoms and controlling for cardiovascular
risk factors, patients who experienced clinically relevant
depressive symptoms at baseline, were also having these
depressive feelings at 6, 12, and 18 months. In other
words, depressive symptoms seemed to persist up to
18 months of follow-up; the chronicity of depressive
symptomatology is also found in post-myocardial
infarction patients and in old age and seems to be
associated with worsening functional disability (Grace
et al., 2005; Lenze et al., 2005; Penninx et al., 2000).

When the whole continuum of depressive symptom
scores was analyzed, a more differentiated clinical
picture appeared. The majority of PAD patients (58%)
did not have depressive symptoms during 18 months
follow-up, while 15% persistently had clinically relevant
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depressive symptoms. Moreover, one third of PAD
patients chronically experienced subclinical depressive
symptoms. All these trajectories were stable during
follow-up. These persistent trajectories of depressive
symptoms might point towards the possible shared
vascular pathophysiology underlying depression and
PAD (Thomas et al., 2004). The term °‘vascular
depression’ refers to a range of late-life depressive
syndromes due to a variety of possible vascular
mechanisms, e.g. thromboembolism, that leads to
cerebral ischemia in key circuitry underpinning depres-
sive symptomatology, such as frontal—subcortical cir-
cuits and the hippocampus (Thomas et al., 2004). There
is some evidence that a poor cardiovascular risk profile is
associated with more depressive symptomatology
(Lyness et al., 2000; Van den Berg et al., 2001), which
is in line with the present findings of our study. Patients
with stable subclinical and clinical depressive symptoms
had more cardiovascular risk factors as compared with
the non-depressed group. Correlates for the Depressive
Symptoms group were shorter PFWD and MWD, having
no partner, current smoking, having back symptoms, and
psychotropic medication use. PAD patients experiencing
subclinical depressive symptoms more often had no
partner, failed to quit smoking, tended to be female, and
had worse treadmill walking performance compared
with their counterparts who did not have depressive
feelings. In addition, they were more likely to suffer from
hypertension and hyperlipidemia. The association
between the aforementioned clinical correlates and
depressive symptoms might also be interpreted against
the findings that depressive symptoms are associated
with poor adherence to recommended behaviour and
lifestyle changes (Kronish et al., 2006), which may in
turn contribute to adverse outcomes in depressed patients
with PAD.

This study has some limitations. First, depressive
symptoms were assessed by means of a self-report
questionnaire and consequently, no diagnosis of a major
depressive disorder could be established. Therefore, the
use of diagnostic interviews should be incorporated in
future research. Second, although ABI and treadmill
walking performance were assessed at baseline, no
longitudinal data of these measures were available. So,
future studies are warranted to show the long-term
clinical consequences of our findings with regard to
disease severity and adverse medical outcomes. Third,
patients with more than two assessment points lacking
were left out of the analyses. Although patients who
refused further follow-up did not differ much regarding
baseline characteristics, we cannot rule out the possibi-
lity that this might have influenced our results. Last, only

three substantial subgroups with stable trajectories could
be discerned with the mixed modelling procedure in this
study. That means that there were not much individuals
in the current sample that developed significantly lower
or higher scores during follow-up. Studying the course of
depressive symptoms in larger samples of PAD patients
in the future, would provide opportunities to look at
groups of patients with changing depression scores and
to concentrate on the predictors of these changes.

This study adds to growing data that prevalence of
depressive symptoms is high in patients with PAD and
that these symptoms are associated with walking
performance. The new finding in this study refers to the
chronicity of depressive symptoms in this patient group.

Given the chronicity and extent of depressive symp-
tomatology in the subgroups of patients that experienced
either depressive symptoms or subclinical depressive
symptoms, and given the association we found between
some important clinical correlates of PAD, further con-
sideration of the impact of depressive symptoms on
prognosis in PAD is needed in research and clinical practice.
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Appendix A. Society for Vascular Surgery/Inter-
national Society for Cardiovascular Surgery (North
American Chapter) grading system for cardiovas-
cular risk factors and comorbidity (Rutherford et al.,
1997)"

0 no risk factor
1 mild

2 moderate

3 severe

Diabetes mellitus: 0, none; 1, adult onset, controlled
by diet or oral agents; 2, adult onset, insulin controlled,
3, juvenile onset.

' We dichotomized the cardiovascular risk factors in our analyses
into absence of the risk factor (=0) and all the other values (mild,
moderate, severe) into presence of the risk factor (=1).
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Tobacco use: 0, none or none for last 10 years; 1,
none current, but smoked in last 10 years; 2, current
(includes abstinence for less than 1 year), less than one
pack per day; 3, current, more than 1 pack per day.

Hypertension: 0, diastolic usually lower than 90 mm
Hg; 1, controlled with a single drug; 2, controlled with
two drugs; 3, requires more than two drugs or is
uncontrolled.

Hyperlipidemia: 0, cholesterol (low-density lipopro-
tein and total) and triglyceride levels within normal
limits for age; 1, readily controllable by diet; 2, requires
strict dietary control; 3, same as mild, but severe enough
to require dietary and drug control.

Cardiac status: 0, asymptomatic with normal
electrocardiogram; 1, asymptomatic but with remote
myocardial infarction by electrocardiogram, or fixed
defect on dipyridamole thallium or similar scan; 2, any
one of the following: stable angina, no angina (but
significant reversible perfusion defect on dipyrida-
mole thallium scan), significant silent ischemia (= 1%
of the time) on Holter monitoring, ejection fraction
25% to 45%, controlled ectopy or asymptomatic
arrhythmia, or history of congestive heart failure that
is now well compensated; 3, any one of the following:
unstable angina, symptomatic or poorly controlled
ectopy/arrhythmia (chronic/recurrent), poorly com-
pensated or recurrent congestive heart failure, ejection
fraction less than 25%, or myocardial infarction within
6 months.

Carotid disease: 0, no symptoms and no evidence of
disease; 1, asymptomatic but with evidence of disease
determined by duplex scan or other accepted non-
invasive test or arteriogram; 2, transient or temporary
stroke; 3, completed stroke with permanent neurological
deficit or acute stroke.

Renal status: (refers to stable levels, not transient
decreases or increases in response to intravenous medi-
cation, hydration, or contrast media): 0, no known renal
disease, normal serum creatinine level; 1, moderately
increased creatinine level, as high as 2.4 mg/dL; 2,
creatinine level of 2.5 to 5.9 mg/dL; 3, creatinine level
greater than 6.0 mg/dL or on dialysis or with kidney
transplant.

Pulmonary status: 0, asymptomatic, normal chest x-
ray film, pulmonary function tests within 20% of
predicted; 1, asymptomatic or mild dyspnea on exertion,
mild chronic parenchymal X-ray changes, pulmonary
function tests 65% to 80% of predicted; 2, between 1
and 3; 3, vital capacity less than 1.85 L, forced
expiratory volume in 1 s less than 1.2 L or less than
35% of predicted, maximal voluntary ventilation less
than 50% of predicted, Pco, greater than 45 mm Hg,

supplemental oxygen use medically necessary, or
pulmonary hypertension.
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