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ABSTRACT

Objectives: Patient-centered variables such as social support are increasingly being
recognized as important for outcomes in patients with intermittent claudication (IC).
Whether patient-centered indicators are associated with in-hospital length of stay (LOS)
and the type of invasive treatment IC patients receive is unknown.

Materials and methods: IC patients receiving invasive treatment were enrolled from
the Elisabeth Hospital, the Netherlands. Patients received a diagnostic work-up and
chart abstraction was performed at baseline. Perceived social support was assessed with
the perceived social support (PSS) by PSS-scale at baseline. Primary endpoints were LOS
and type of lower extremity arterial revascularization (LEAR).

Results: A total of 116 patients (63% male, mean age=63+9.8 years) were revascularized
for IC. Low familial PSS (=lowest tertile) was present in 27.6% of the patients. LOS was
prolonged in the low family PSS group as compared with the high PSS group (M=5.0£5.3
days vs. M=3.5+2.6 days, P=0.03). In the multivariable linear regression analysis (adjust-
ing for age, sex, risk score, lowest ABI, history of revascularization, and type of treatment
[PTA vs. surgery], higher PSS scores were associated with shorter LOS (B=-.074, CI95%
-.145;-.003). In this analysis, undergoing a PTA was also associated with a shorter LOS
(B=-5.925, CI95% -7.293; 4.558).

Conclusion: Lack of familial PSS was independently associated with prolonged LOS in
IC. Furthermore, low PSS was more often associated with open vascular surgical treat-
ment in stead of minimal invasive procedures. Further research is needed to study the
nature of these associations and to study PSS in relation to long term outcomes in IC.
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INTRODUCTION

Intermittent claudication (IC) severely impacts health status and quality of life (QOL) "
2, Patients with IC are limited not only in their walking capacity and physical activity,
but also demonstrate substantial impairment in other QOL domains including social
functioning, emotional, and mental health 34,

IC can usually be managed conservatively with only 5-10% of patients requiring
intervention within five years of presentation °. The most important outcome measure
for the IC patient is relief of symptoms, whereas graft patency and operative mortality
represent the traditional outcome measures for assessment of lower extremity arterial
revascularization (LEAR) because of IC. More recently, however, the focus is shifting from
lesion- and graft-oriented results to more patient-based outcomes evaluating the effect
of LEAR on functional outcome and QOL. More rarely, efforts are being made to evalu-
ate the impact of these patient-based differences, which often have their origin in the
psychosocial context of the patient, on disease outcomes and patency rates in patients
5 with peripheral arterial obstructive disease (PAOD).

In other cardiovascular diseases, the influence of psychological variables, such as
perceived social support (PSS), on health outcomes is more extensively documented 7-'°.
The quality of one’s PSS system is reflected in having perceived access to both practical
help and emotional support from the patient’s personal environment. In line with these
findings, low PSS is known to be associated with adverse health outcomes, and excess
mortality in myocardial infarction patients °. PSS of patients with a chronic disease is
needed to have a sense of embededdness which can help them to master difficulties
inherent to their disease and treatment. PSS influences the extent to which patients
engage in unhealthy behaviors such as smoking, fatty diet intake, and excessive alcohol
consumption ',

There is some evidence that IC patients with inadequate PSS may fail to seek appropri-
ate treatment ', but evidence that relates patients’ PSS system to prognosis and disease
outcomes in IC is lacking. The present study focuses on short-term outcomes after LEAR
in patients with IC and aims to (1) evaluate the role of PSS on in-hospital length of stay
(LOS) and (2) examine whether differences with regard to type of LEAR are related to the
level of PSS.
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MATERIALS AND METHODS

Patients

A total of 116 patients with newly diagnosed IC were consecutively enrolled at the vas-
cular outpatient clinic of the department of vascular surgery of the St. Elisabeth Hospital
in Tilburg, the Netherlands (Figure 1); they were evaluated during the 30-day post-LEAR
period. The criterion for inclusion in the study population was intermittent claudica-
tion (IC). IC was defined as extremity pain, discomfort, or weakness that is consistently
produced by the same amount of walking or equivalent muscular activity in a given pa-
tient and that is promptly relieved by cessation of that activity with a pain free walking
distance (PFWD) < 100 meters and an AP after exercise < 50 mmHG (Fontaine stage Ilb).
This corresponds with category 3 of the Society of Vascular Surgery / North American
Chapter of the International Society for Cardiovascular surgery (SVS/ISCVS) standards
2. and according to the Trans-Atlantic Inter-Society Consensus Document on Manage-
ment of Peripheral Arterial Disease (TASC) guidelines *'3. The included femoral popliteal
lesions were according to the TASC-classification type A, B or C for plaque morphology.
All patients in this study were treated with a lower extremity arterial revascularization
(LEAR) procedure. Resting ankle-brachial index (ABI), ABI after exercise, maximum
(MWD), and pain-free walking distance (PFWD) were determined in all patients at base-

Figure 1. Flowchart of patients that were included in this study (n=116).

Total patients

300+
n =257
| —
-1
2004
n=116
100+
O .
Before inclusion Criteria Consent Conservative  After inclusion

Data are presented as n, unless otherwise specified.

IC=intermittent claudication. Excluded patients=Six patients were excluded from the study due to
cognitive impairment (two patients), recent myocardial infarction, visual problems, illness (flu), and
participation in another study.
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line. The study was designed according to the Helsinki Declaration and was approved
by the local ethics committee. All 116 patients signed an informed consent paper and
completed a measure of social support at baseline. The total length of stay (LOS) was
defined as the number of days from date of admission to date of discharge.

Risk factors and comorbidity

Risk factors and comorbidity were registered prospectively of all patients during their
admission intake. Smoking, hypertension, cardiac disease, hyperlipidaemia, diabetes
mellitus, renal disease, pulmonary disease, carotid disease and age were classified
according to the SVS/ISCVS standards and according to the TASC. The risk factor and
comorbidity management, according to TASC and the AHA/ACC > were either con-
ducted by a vascular specialist or cardiologist preoperatively in the out patient clinic or
during admission before operation when urgent intervention was indicated.

Medication

Medication use according to the TASC- and AHA/ACC guidelines was listed by the pa-
tients at baseline; all reported medications were reviewed and classified according to
the following categories: psychotropic medication, ACE-inhibitors and calcium channel
blockers: blood pressure lowering agents (BPLA), anti-platelet agents (APA), B-blockers:
heart rate lowering agents (HRLA) and lipid lowering agents (LLA).

Social support

PSS adequacy was assessed with the Multidimensional Scale of Perceived Social Support
(MSPSS) and was administered and determined before the diagnosis IC was made; it
is a validated tool to objectify this attribute. It consists of 12 items that are rated on a
7-point rating scale ranging from “very strongly disagree” to “very strongly agree” '®. Three
sources of PSS are addressed, i.e., family, friends, or significant other. The MSPSS has
good internal and test-retest reliability, and moderate construct validity; Cronbach’s
alphas for the scale as a whole and for the subscales range from .85 to .91. The scale and
its subscales are inversely related to both depression and anxiety. The MSPSS is validated
across a number of healthy and somatic populations 7',

Revascularization

The vascular treatment (LEAR) consisted of percutaneous transluminal angioplasties
(PTAs) endaterectomies (EAs) and bypass graft procedures (BGP). The PTAs were carried
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out by conventional balloon dilatation of the lesion with or without stent placement and
were performed under regional anaesthesia. EAs and BGPs were performed according to
standard vascular techniques. For the BGPs, we preferably used reversed vein for femoral
popliteal (supra - and infragenual) and crural BGPs. The decision to intervene and the
type of intervention were driven by the SVS/ISCVS - and TASC reporting standards.

Adverse events

In the Netherlands, the Association of Surgeons of the Netherlands (ASN) has agreed on
one common definition of AEs '*2°. This definition differs from that used in other studies
because it has been chosen with the explicit aim of excluding subjective judgment on
cause and effect, and right and wrong. The definition of an AE is: “an unintended and
unwanted event or state occurring during or following medical care, that is so harmful to
a patient’s health that (adjustment of) treatment is required or that permanent damage
results. The AE may be noted during hospitalization, until 30 days after discharge or
transferee to another department. The intended result of treatment, the likelihood of
the adverse outcome occurring, and the presence or absence of a medical error causing
it, is irrelevant in identifying an adverse outcome”. This definition did not change during
the study period. An AE is identified by one of the physicians in the surgical team who
documents the AE in an electronic medical file real time. This file is operational through-
out the hospital and the outpatient clinic, which makes recording easy. In-hospital and
at the outpatient clinic, documented AEs are automatically presented at the daily surgi-
cal conference and discussed. As listed in Appendix 1, the AEs were subdivided into four
groups: minor, surgical, failed revascularization and systemic.

Statistical analyses

To detect differences in LOS as a function of perceived social support, Student’s t-tests
were performed for the three social support subscales and for the total social support
scale. Prior to these analyses, the scales were dichotomized, with the lowest tertile
indicating the low social support group. Others have also advocated dichotomization
of patient-based measures to facilitate interpretability for clinical practice ?'. Chi-square
tests were used to detect differences in type of LEAR (PTA, EA and BGP) as a function
of perceived social support scales. Chi-square tests and Student’s t-tests were used to
examine baseline differences between patient groups with regard to social support.
The independent association between low PSS and LOS was evaluated in a multivari-
able linear regression analysis using LOS as dependent variable, adjusting for age, sex,
risk score, type of LEAR, and the occurrence of an AE, ABI, and history of LEAR. Next,
to evaluate the independent association between low PSS and type of LEAR (surgery
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vs. endovascular; endovascular was used as the reference category), a multivariable
logistic regression analysis was performed using type of LEAR as dependent variable. All
analyses were conducted with SPSS Version 16.0 (SPSS, Inc, Chicago, IL) using a P-value
<0.05 as the criterion for statistical significance.

RESULTS

Patients’ characteristics

Comorbidity

Baseline characteristics for the total sample and stratified by social support from
patients’ family are presented in Table 1. There were no statistically significant differ-
ences between the low vs. high familial PSS group. However, non-significant trends
were observed for the low PSS group towards a lower ABI (P=0.11), more cardiac disease
(P=0.15), and more psychotropic medication use (P=0.10).

Peripheral arterial occlusive disease

Concerning the TASC type of femoral popliteal lesion, no difference was seen between
both groups (TASC A: total n=51, 44%; low PSS: n=9, 28% vs. high PSS: n=42, 50% and
TASC B: total n=49, 42%; low PSS: n=18, 56% vs. high PSS: n=31, 37% and 16 patients
(14%) with TASC C lesions: low PSS: n=5, 16% vs. high PSS: n=11, 13%, P=0.09). A sum-
mary of patients' TASC - classification for femoral popliteal lesion is listed in Table 1.

Revascularization

No significant differences were found regarding the type of LEAR stratified by PSS, except
for PSS from patients’ family. Patients with inadequate PSS from their family tended to
undergo more frequently an EA (x*>=4.8, P=0.03). A non-statistically significant trend was
also observed regarding PTA; patients with low PSS from their family tended to receive
less frequently a PTA (x>=2.4, P=0.12) (Table 2).

Adverse events

PSS was not associated with postoperative AEs (P=0.78) including the registered AE
groups minor other AEs, surgical AEs and failed revascularization stratified by PSS as
listed in Table 2.
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Table 1. Baseline characteristics of the total sample (n=116) and stratified by low and high social support.

Characteristics total Low PSS High PSS P-value
n=116 n=32 n=84
Gender 0.55
Male 73 (63) 20 (62) 69 (63)
Female 43 (37) 12(38) 31(37)
Patients
Mean age (SD), yrs 63.0(9.8) 61.3(9.0) 63.6 (10.0) 0.27
Education level 83(72) 23(72) 60 (71) 0.48
Having no partner 34(29) 8(25) 26 (31) 0.34
Clinical manifestation
Mean ABI (SD) 61.3(16.3) 59.9 (16.8) 65.5(14.3) 0.11
Mean PFWD (SD), m 107.4 (321.5) 99.3(122.6) 110.1 (163.9) 0.74
Mean MWD (SD), m 321.5(297.4) 304.1 (268.2) 327.5(308.1) 0.71
Comorbidity
Cardiac disease 37(32) 13 (41) 24(29) 0.15
Pulmonary disease 7 (6) 3(9 4(5) 0.29
Carotid disease 13(11) 4(13) 9(11) 0.50
Diabetes mellitus 21(18) 7(22) 14(17) 0.34
Hypertension 47 (41) 13 (41) 34 (40) 0.57
Renal disease 6(5) 1(3) 5(6) 0.47
Tobacco use 70 (60) 18 (56) 52(62) 0.36
Hyperlipidaemia 64 (55) 19 (59) 45 (54) 0.36
Medication
Psychotropic 13(11) 6(19) 7 (8) 0.10
HRLA 23 (20) 6(19) 17 (20) 0.54
BPLA 23(10) 8(25) 15(18) 0.40
LLA 37(32) 12(38) 25 (30) 0.35
APA 26 (22) 8(25) 18 (21) 0.80
TASC-classification
Femoral popliteal lesions 0.09
Type A lesion 51 (44) 9(28) 42 (50)
Type B lesion 49 (42) 18 (56) 31(37)
Type C lesion 16 (14) 5(16) 11(13)

Data are presented as n and (%), unless otherwise specified.

PSS=perceived social support; SD=standard deviation; yrs=years; ABl=ankle brachial index; PFWD=pain
free walking distance; m=meters; MWD=maximum walking distance; ACE=angiotensin-converting
enzyme; BPLA=blood pressure lowering agent (ACE inhibitor & calcium channel blocker); APA=anti-
platelet agent; HRLA=heart rate lowering agent (3-blocker); LLA=lipid lowering agent (HMG-CoA-
reductase inhibitor); TASC=Trans-Atlantic Inter-Society Consensus Document on Management of
Peripheral Arterial Disease.
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Table 2. Summary of primary revascularization and perioperative AEs (<30 days) stratified by low and
high PSS.

Subject total Low PSS High PSS P-value
n=116 n=32 n=84
LEAR
Endovascular 94 (81) 23(72) 71(85) 0.10
Surgical 22(19) 9(28) 23(15)
EA 6(5) 4(13) 2(2) 0.04
BGP 16 (14) 5(16) 11(13) 0.72
ADVERSE EVENTS
Patients with 12(10) 5(16) 7(8) 0.78
Surgical 7 (47) 2(40) 5(42) 0.42
Failed revascularization 10 (59) 3(60) 7(58) 0.91
PTA 8(80) 2(66) 6 (86) 0.87
BGP 2(20) 1(34) 1(14) 0.47

Data are presented as n and (%), unless otherwise specified.
AE=adverse event; PSS=perceived social support; PTA=percutaneous transluminal angioplasty; EA=
endarterectomy; BGP=bypass graft procedure.

Length of stay

LOS did not differ for groups based on the total PSS score (mean low support=3.6 days
vs. high support=4.1 days, P=0.53) and the PSS from partner (mean low support=3.7
days vs. high support=3.8 days, P=0.61) and friends (mean low support=3.5 days vs. high
support=4.1 days, P=0.37) scales. In contrast, there was a significant difference for the
PSS groups based on family support (mean low support=5.1 days vs. high support=3.5
days, P=0.03) (Figure 1).

Multivariate analyses

In the multivariable linear regression analysis (adjusting for age, sex, risk score, lowest
ABI, history of revascularization, and type of treatment [PTA vs. surgery], higher PSS
scores were associated with shorter LOS (B=-.074, Cl95% -.145;-.003). In this analysis,
undergoing a PTA was also associated with a shorter LOS (B=-5.925, CI95% -7.293;
4.558). Subsequently, a multivariable logistic regression analysis (adjusting for age,
sex, risk score, lowest ABI, and history of revascularization) was performed using type
of LEAR (surgery vs. endovascular; endovascular was used as the reference category)
as dependent variable; patients that reported low PSS more often received surgery
(OR=3.3, Cl 95% 1.028-10.620, P=0.05). Female patients (OR=0.3, Cl 95% 0.087-1.017,
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P=0.05) and patients with a higher ABI, were less likely to undergo surgery (OR=0.9, Cl
95% 0.913-0.984, P<0.01).

Figure 2. Number of hospitalization days, stratified by level of perceived social support.
Mean (# days)

61 P=0.53 P=0.61 P=0.37 P=0.03
5.1
4.1 4.1
44 3.8
3.5 3.5
High
21 support
0.
Total PSS score PSS from partner PSS from friends PSS from family

Data are presented as n, unless otherwise specified.
PSS=perceived social support.

DISCUSSION

In the present study, we demonstrated that lack of PSS from the patients’ family pro-
longed LOS in IC patients after LEAR, adjusting for demographics, ABI, type of LEAR,
and risk factors. Furthermore, low PSS was more often associated with receiving surgical
treatment rather than an endovascular procedure.

PAOD is clinically manifested by IC and is associated with higher mortality rates and
a major adverse impact on quality of life. It is also associated with long-term cardio-
vascular events because of underlying generalized atherosclerotic processes 2>, PAOD
patients typically have multiple cardiovascular risk factors, such as smoking, diabetes
mellitus, hypertension, and chronic renal insufficiency, which put them at high risk for
fatal cardiovascular events °. Aggressive primary and secondary risk factor management
is needed to influence the development or course of the PAOD °. Besides the focus
on these traditional risk factors, more and more efforts are being made to study the
psychosocial factors in relation to patient-based outcomes and prognosis in PAOD 31024
%, Moreover in coronary artery disease (CAD), extensive literature has established that
psychosocial factors, such as PSS, contribute to the pathogenesis of CAD 722531,

Social isolation has been associated with mortality and morbidity in individuals with
established CAD, those who are relatively socially isolated being at the highest risk &3%
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3241 Lack of social support also portends a poor prognosis in patients after myocardial
infarction % 2°, The underlying mechanisms remain to be identified. A variety of expla-
nations have been offered to account for the association between social isolation and
mortality. One hypothesis is that isolated patients are more ill and may delay seeking
medical care. Alternatively, individuals who are more ill may become more isolated .
Social isolation may indirectly affect survival through its relation with psychological
distress, disease severity, demographic factors, or some other unknown confounding
factor *. While the relationship between social support and cardiovascular outcomes
is strong and consistent, relatively few studies have investigated the impact of patient-
based differences, with regard to their social support in particular, on disease outcomes
in PAOD. To the best of our knowledge, there has been no previous study evaluating
the relationship of PSS of IC patients on short-term outcomes after LEAR. To understand
the overall effects of LEAR in IC patients, the procedures and hospital stay were not
only evaluated in terms of traditional clinical factors, but also in terms of patient-based
measures, such as PSS. Gaining insight into the role of patient-based measures associ-
ated with outcomes in PAOD is important to identify patients being at increased risk for
adverse outcomes.

The results of the current study indicate that no differences exist between the low vs.
high PSS group concerning baseline patient characteristics. Therefore, the significant
difference in LOS in this study cannot be attributed to a difference in patient demo-
graphics or clinical risk factors.

Various aspects of PSS were examined, i.e. social support received from family, friends,
or significant others, as potential risk factors for adverse outcomes among IC patients
receiving LEAR. LOS was different for patients that perceived low social support from
their family. LOS did not differ for groups based on the total PSS scale and the PSS from
partner or friends. Likewise, Cassel “* and Cobb ** observed that patients who were more
socially connected appeared to have better prognosis in recovering from illness or in
maintaining their health. Their conceptualization of social support emphasized feelings
of belongingness.

There was an independent relationship between LOS and PSS from patients’ family, at
the disadvantage of the low PSS group, resulting in an increased LOS compared to the
high PSS group. Besides the fact that a prolonged LOS results in an increase of financial
costs, it might also result in an increased chance of having postoperative AEs resulting
in more morbidity for the individual patient and therefore decrease the patient’s quality
of life. Because levels of family PSS are associated with LOS after surgery, and it is likely
that social support from closer persons (i.e., friends and particularly the family) is predic-
tive of health #, evaluation of the efficacy of the PSS is warranted. Clinicians should be
aware of the potential consequences of low levels of family PSS and include a few simple
questions like those used in our research to find out about the patient’s views of the
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availability and adequacy of their social support system. Important to stress is that there
were no problems in organized caring in daily activities for patients who underwent
vascular surgery with trained nursing personnel at home after admission. The present
findings add to and advance our knowledge and understanding of this area.

Patients with inadequate PSS from their family tended to undergo more frequently
an EA. Even when adjusted for ABI and clinical risk factors, lack of PSS was associated
with an increased risk of undergoing surgery in stead of a minimal invasive procedure.
Putative effects of social factors may be mediated through effects on the coagulation
system 46, The effects on the atherosclerotic process, however, have been studied and
associations between different aspects of PSS and presence or extent of coronary artery
disease have been found in angiographic studies *-“,

There was no relation between high or low PSS and perioperative AEs. More impor-
tant, no difference was found between both groups in the primary goal of treatment
of these IC patients; successful LEAR by PTA or a BGP. This could be explained by the
fact that there were no differences in baseline patient characteristics, the patients were
treated according to the same pre - and postoperative guidelines and vascular surgeons
during the study period.

Limitations of the study

There are several limitations of the present findings. The PSS assessments were based on
self-report measures and clinical ratings may have yielded different results. However, a
short self-report questionnaire is easy to adopt in clinical practice and patient burden is
brought to a minimum. The sample was composed exclusively of patients with IC, and
our results may not generalize to other patient samples. Therefore, future studies are
warranted to replicate our findings across PAOD patients. Sample size was limited in this
study. Nevertheless, the effect of low social support was discerned in our small sample
and even after controlling for important clinical risk factors. This study also has several
strengths, such as the longitudinal design of the study; social support was assessed prior
to the LEAR and short-term outcomes were subsequently recorded. Furthermore, it was
the first of its kind evaluating the role of PSS on in-hospital LOS and examining whether
differences with regard to type of LEAR are related to the level of PSS in PAOD patients.

CONCLUSION

This study identifies IC patients who lack social support that have worse short term out-
comes after LEAR. PSS from the patients’family independently predicted prolonged LOS
in IC patients. Furthermore, low PSS was more often associated with surgical treatment
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in stead of minimal invasive procedures. These results are in line with the vast literature

regarding social support and prognosis in CAD and underscore the importance of future

studies that examine the nature of these associations and its relation with long term

outcomes in IC.
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