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Abstract
Introduction. It is a common unofficial perception of surgeons performing endovascular operations that 
patients living in the different social and economic environment assess pain differently during peripheral angi-
oplasty procedures.
 The objective was to examine the differences in assessing pain experienced during endovascular arterial inter-
ventions on lower limbs, by Polish and German patients, and to analyse the psychological determinants of the 
assumed differences, by referring to mental dispositions such as optimism and satisfaction with own life quality. 
Material and methods. 101 patients were qualified for endovascular intervention on lower limbs arteries 
— 51 Germans (M = 67.31; SD = 9.82) and 50 Poles (age M = 67.88; SD = 8.4). 37 women and 64 
men were classified as Rutherford category 2–3. 
 Three scales were applied: 
 1.  Life Orientation Test-Revised
 2.  Satisfaction With Life Scale
 3.  Pain Appraisal Scale which comprises emoticons showing subsequent degrees of sustained pain and the 

corresponding Visual Analogue Scale. 
Results. The patients from Poland graded their life quality lower than the German patients (M = 23.44; SD 
= 5.977 and M = 25.94; SD = 5.584). The Poles presented a lower level of optimism (M = 15.04; SD = 
3.703 vs M = 15.8; SD = 3.516). The Polish patients classified the level of pain during lower limb angioplasty 
as higher than in German patients (M = 4.22; SD = 2.999 and M = 2.88; SD = 2.215) (p < 0.012).
Conclusions. Resistance to pain experienced during endovascular procedures probably depends on the 
assessment of the patient’s current life situation, determined by satisfaction with own life quality and related 
optimism. With great caution, it might also be supposed that resistance to pain depends on the life standard 
typical of a given population.
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Introduction

Diminishing the invasiveness of peripheral vessels 
surgery leads to decreased post-operative pain and 

shortening the hospitalisation and post-hospital recov-
ery time [1]. However, infiltration anaesthesia applied 
at the vascular access place during endovascular oper-
ations does not fully eliminate pain and discomfort ex-
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perienced by patients in the course of the intervention. 
During peripheral vessel angioplasty, patients complain 
about discomfort and pain connected with manipula-
tions at the artery access point, pain connected with 
balloon inflation during angioplasty, pain and discomfort 
connected with the forced body position during the 
procedure that may last even several hours. Sedation 
also does not totally eliminate the feeling of endovas-
cular manipulation during the operation [2]. 

Endovascular treatment is a standard in the case of 
peripheral arterial lesions in intermittent claudication 
patients without critical ischaemia of lower extremi-
ties, regardless of their advanced stage as per TASC 
classification [1, 3]. Choosing endovascular treatment 
as the first-choice method of intervention enables 
patients quick returning to work or, in the case of 
elderly patients, to unhindered everyday functioning  
[1, 3]. Although patients are warned about the possi-
bility of feeling pain during an endovascular procedure, 
the patients’ reactions sometimes lead to the need 
of sedation or broadening the scope of anaesthesia. 
At the same time, medical staff are very subjective in 
assessing the pain sustained by a patient. A surgeon 
may underestimate the level of pain felt by a patient 
in relation to the invasiveness of the procedure. Pain 
experienced by patients during peripheral angioplasty 
has not often been a subject of clinical analyses. Addi-
tionally, most publications are based on early reports 
regarding coronary angioplasty and dialysis access and 
early endovascular procedures performed on periph-
eral vessels [1, 4, 5]. 

There is a number of stereotypes regarding pain 
experienced by patients during peripheral artery an-
gioplasty. Such common opinions, not documented in 
the literature on vascular surgery and interventional 
radiology, regard age, gender and nationality of patients. 
It is a common perception of surgeons performing 
endovascular operations that patients living in Poland 
are testier during the operation and tend to feel pain 
earlier during angioplasty procedures, compared to 
patients living in Germany.

Peripheral vessel angioplasty in the femoropopliteal 
and iliofemoral areas is a standardised procedure in 
terms of the sequence of actions and applied operation 
techniques. There are international standards of pre-
paring patients and attending them during endovascular 
operations [2, 6]. Additionally, in the case of angioplasty 
procedures performed due to intermittent claudication, 
we deal with patients who expect improvement of 
their life quality and who do not suffer from chronic 
ischaemic pain, which has an effect on pain perception 
during the operation.

Sociocultural and psychological studies on health 
behaviours and on coping with disease and pain have 

shown that people react differently to being ill and suf-
fering. The underlying causes of the differences are both 
cultural factors (including the nationality) that affect the 
way people meet their health needs and psychological 
factors in the form of personal resources determining 
the behaviours connected with health and disease.  
A combination of those factors models individual ideas 
and stereotypes regarding health and disease, the way 
of experiencing and interpreting causes and symptoms 
of disease, attitudes to disease, pain, medical staff, 
patient’s role, treatment procedures, prophylaxis and 
lifestyle [1–5]. The way of experiencing, expressing 
and controlling pain is one of the behaviours learned in 
the course of gaining individual experience and social-
isation, depending on the kind of social environment, 
and therefore nationality. At the same time, coping with  
a disease and its consequences i.e. pain, mood disorders, 
bad mental condition etc. requires activation of personal 
resources [6, 7]. Among the resources, dispositional 
optimism is of particular importance, as it promotes re-
sistance to stressful life events and positive assessment 
of one’s life quality [8–11]. The studies conducted by 
Morris et al. [7], Rollman et al. [10] and Baum et al. [11] 
have taken up cultural aspects of the perception of pain, 
however, their analysis did not focus on differences in 
specific types of surgical interventions.

With reference to those findings, the purpose of this 
paper is to examine the differences in assessing pain 
experienced during angioplasty of lower limb arteries 
in the femoropopliteal and iliofemoral areas by Polish 
and German patients, and to analyse the psychological 
determinants of the assumed differences by referring 
to mental dispositions such as optimism and satisfaction 
with own life quality. 

Material and methods

After obtaining a consent from the Local Research 
Ethics Committee, 101 patients were qualified for an-
gioplasty in the iliofemoral and femoropopliteal areas, 
including 51 Germans (mean age M = 67.31; SD = 9.82) 
and 50 Poles (mean age M = 67.88; SD = 8.4). The 
group included 37 women and 64 men. The patients 
were classified as Rutherford category 2–3, without rest 
pain or necrotic foci. Patients with diagnosed diabetic 
neuropathy were excluded from the study. All the 
patients gave their informed consent to participate in 
the research study. 

In view of the study objective, 3 scales were ap-
plied, which were completed – with the help of the 
researchers — by the patients undergoing the elective 
surgery. The tests were: 
1. The Life Orientation Test-Revised (LOT-R; devel-

oped by: M.F. Scheier, C.S. Carver, M.W. Bridges; 
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Polish adaptation: Z. Juczyński), consisting of 10 
statements and applied to measure dispositional 
optimism [12, 13]. 

2. Satisfaction With Life Scale (SWLS, by: E. Diener, 
R.A. Emmons, R.J. Larson, S. Griffin; Polish adapta-
tion: Z. Juczyński), composed of 5 statements and 
measuring the generalised feeling of satisfaction with 
one’s life [13, 14].

3. Pain Appraisal Scale which comprises both emoti-
cons showing subsequent (from 1 to 6) degrees 
of sustained pain and the corresponding Visual 
Analogue Scale which enables evaluation of pain 
intensity from 0 (no pain) to 10 (maximum, unbear-
able pain) [15].
Scales 1 and 2 served to measure mental dispositions 

being part of personal resources (dispositional optimism 
and quality of own life), while scale 3 — to specify the 
intensity of pain experienced during lower limb angio-
plasty. Scale no. 3 was used after the surgical procedure. 

The statistical analysis of the results was done by 
means of IBM SPSS Statistics 22 software. To assess the 
normality of distribution of the analysed variables, the 
Shapiro-Wilk test was applied and it showed that the 
results distribution was normal. Homogenity of vari-
ances in the compared groups was checked by means 
of Levene’s test. In order to specify the strength of 
correlation between the variables, Pearson correlation 
coefficient (r) was applied, and the principal effects and 
interactions between the variables were verified on the 
basis of variance analysis in the multivariable model.

Results 

It was found that the Polish patients graded their life 
quality lower than the patients from Germany (respec-
tively: M = 23.44; SD = 5.977 and M = 25.94; SD = 
5.584). The Polish subjects were also characterised by 

a lower level of optimism compared to the Germans 
(respectively: M = 15.04; SD = 3.703 and M = 15.8; 
SD = 3.516). Simultaneously, the Polish patients clas-
sified the level of pain experienced during lower limb 
angioplasty as higher than in the case of the German 
patients (respectively: M = 4.22; SD = 2.999 and  
M = 2.88; SD = 2.215). The variance analysis showed 
that life quality assessment made by the patients from 
Poland was statistically significantly lower than the 
one made by their German counterparts (p < 0.032), 
and also the rating of pain experienced by the Polish 
patients was statistically significantly higher than in the 
case of the German patients (p < 0.012). However, 
both groups were not different in terms of optimism 
level (p < 0.290) (Table 1).

Then, correlations between the variables were 
checked and it was found that regardless of nationality 
(Table 2): 
1. The research study subjects who rated their life 

quality higher were characterised by a higher level 
of optimism (M = 16.82; SD = 3.478) than in the 
case of patients who graded their life quality lower 
(M = 14.14; SD = 3.668). This correlation proved 
to be statistically significant (p < 004). 

2. The research study subjects who rated their life 
quality higher assessed the pain they sustained as 
weaker (M = 2.54; SD = 2.327) than in the case 
of patients who graded their life quality lower  
(M = 4.46; SD = 2.745). This correlation proved 
to be statistically significant (p < 006).

3. The patients showing a higher optimism level graded 
their life quality higher (M = 26.40; SD = 5.912) 
than those with a lower optimism level (M = 22.71; 
SD = 4.939). This correlation proved to be statis-
tically significant (p < 030).

4. The research study subjects who assessed their pain 
as greater, rated their life quality lower (M = 22.68; 

Table 1. Between-subjects factors tests: nationality and life quality assessment, optimism and sustained pain 

Fixed factor Dependent variable Type III sum of squares F Significance Partial eta-squared 
values

Nationality Life quality assessment 157.946 4.725 .032* .046
Nationality Optimism level 14.734 1.131 .290 .011
Nationality Experienced pain level 45.175 6.521 .012* .062

*p < 0.05 

Table 2. Between-subjects factors tests: correlation between assessment of experienced pain, optimism and life quality  
assessment

Fixed factor Dependent variable Type III sum of squares F Significance Partial eta-squared 
values

Life quality assessment Optimism level 139.265 5.855 .004** .107
Life quality assessment Experienced pain level 71.608 5.321 .006** .098
Optimism level Life quality assessment 238.662 3.622 .030* .069
Experienced pain level Life quality assessment 342.064 5.364 .006** .099

*p < 0.05; **p < 0.01
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SD = 5.706) compared to those who graded their 
pain as smaller (M = 26,60; SD = 5,603). This corre-
lation proved to be statistically significant (p < 006).
Moreover, correlations between the variables were 

checked in relation to both nationalities and it was 
found that in the case of German patients there was 
a strong positive correlation between own life quality 
assessment and optimism level (p < 0.000), and in the 
case of patients from Poland there was a strong negative 
correlation between the assessment of sustained pain 
and of own life quality (p < 0.006) (Table 3).

Discussion

Endovascular procedures constitute a majority of 
currently performed operations in connection with 
intermittent claudication in lower extremities ather-
osclerosis. From the medical point of view, the peri-
operative pain management used so far seemed to be 
optimal. Following endovascular procedures, patients 
come back to normal life much faster and feel smaller 
postoperative pain compared to classical surgery. The 
astonishing population differences impose the need to 
consider the causes of different experiencing of pain in 
the individual patient groups.

Many studies indicate a relation between the evalua-
tion of experienced pain and pessimism, depressive dis-
orders, anxiety, low quality of life [16, 17], concurrently 
emphasising the significant role of optimism and high 
quality of life in coping even with chronic pain [18–20]. 
The results of this research study have confirmed this 
correlation both ways, as the patients who graded their 
life quality higher were characterised by a higher level 
of optimism and found the pain sustained during lower 
extremity angioplasty weaker. Meanwhile, patients who 
assessed their life quality lower showed a lower level 
of optimism and graded the pain sustained by them 
during the surgical procedure as significantly stronger. 

Although the causes of differences in experiencing 
pain are often sought in the broadly understood cul-
tural factors [21–23], rarely were they connected with  
a particular nationality [24]. The results of this research 
study have shown significant differences in this regard 

between patients from Germany and Poland. It was 
established that the Polish patients evaluated their life 
quality significantly lower than the German ones who — 
satisfied with their life quality — simultaneously showed 
a high level of optimism. In the context of confirming 
the significance of the personal resources in coping 
with pain, it is not surprising that the German patients 
assessed the pain sustained during lower extremity 
angioplasty as significantly smaller than in the case of 
the Polish patients. 

Conclusions

The presented data lead to a conclusion that due 
to the Polish patients’ increased sensitivity to pain,  
a change in the perioperative pain management should 
be considered, e.g. more frequent use of sedation or 
routine administration of intravenous analgesics to all 
patients undergoing angioplasty procedures. Changing 
the strategy and course of proceeding should be subject 
to further studies.

The resistance to pain experienced during surgical 
procedures probably depends on the assessment of the 
patient’s current life situation, determined by satisfac-
tion with own life quality and related optimism. The 
study has a number of limitations due to a specific group 
of patients and also to conducting in two centres with 
a similar standardised approach. With great caution, it 
might also be supposed that resistance to pain depends 
on the life standard typical of a given population. 
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