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Objective: The aim of the study was to evaluate the relationship between pain and quality 
of life and illness acceptance, anxiety and depression in a group of patients with complicated 
diabetic foot syndrome, following lower limb amputation.
Patients and Methods: The studies were carried out in three stages: 7 days, 6 months and 
12 months after surgery in a group of 100 patients after amputation of the lower limb due to 
complications resulting from type 2 diabetes. The study was performed using standardised 
instruments: WHOQOL-BREF, the Acceptance of Illness Scale (AIS), the Hospital Anxiety 
and Depression Scale (HADS), and the Visual Analog Scale (VAS) for pain intensity 
assessment.
Results: Pain occurred in the examined patients throughout the study. The greatest intensity 
of pain was observed in the postoperative period and significantly weakened over time. Pain 
intensity was significantly associated with worse overall QoL perceived (−0.255, p=0.011/- 
0.283, p=0.005) and QoL scores in the physical and psychological domains at the first 
and second stage of the study (physical domains −0.257, p=0.011/-0.219, p=0.03 and 
psychological −0.22, p=0.029/-0.24/0.018). The intensity of pain negatively correlates with 
the acceptance of the disease in all three stages of the study, the greater the severity of pain, 
the lower the acceptance of illness (−0.298, p=0.003/-0.326, p=0.001/-0.26, p=0.009). The 
occurrence of anxiety and depression is highly dependent on the severity of pain, especially 
at the first and second stage of the study (anxiety 0.203, p=0.045/0.257, p=0.01, depression 
0.299, p=0.003/0.253, p=0.012). The stronger the pain, the greater the severity of mood 
disorders.
Conclusion: Pain and its severity are associated with QoL in the patients with complicated 
diabetic foot syndrome following lower limb amputation. Disease acceptance was lower in 
patients experiencing more severe pain at all stages of the study. There is an association of 
pain with the occurrence of anxiety and depression in amputees, especially 6 months after 
surgery.
Keywords: diabetes, diabetic foot syndrome, quality of life, amputation, disease acceptance, 
emotional state

Introduction
Diabetic foot syndrome (DFS) is defined by the International Working Group on the 
Diabetic Foot (IWGDF) as infection, ulceration, or destruction of tissues of the foot in 
a person with currently or previously diagnosed diabetes mellitus, usually accompanied 
by neuropathy and/or PAD in the lower extremity.1 Clinically, diabetic foot syndrome is 
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categorised by its predominant pathogenetic factors: neuro-
pathic, ischemic and neuroischemic (mixed).2 Although most 
patients with diabetic peripheral neuropathy experience no 
pain, approximately 11% of patients have chronic, painful 
symptoms which decrease their quality of life, disrupt sleep, 
and can lead to depression.3,4

Painful diabetic neuropathy can significantly impair 
patients’ quality of life3 and affect many areas of everyday 
life.5–7

The number of amputations is growing due to the 
increasing incidence of diabetes and vascular disease, as 
well as due to population aging.

In the years 2014–2018, the number of amputations per-
formed in diabetic patients increased by approx. 22.5%. In 
2018, 8900 major amputations in Poland were performed on 
diabetic patients. According to the same report, the percentage 
of amputations in diabetic patients out of all amputations 
performed (excluding those due to cancer, trauma, and exter-
nal factors) increased to 60.1%. This constitutes more than half 
of all amputations performed in 2018 for reasons other than 
those listed above.8,9

Diabetes is a major contributor to critical lower limb 
ischemia, increasing its risk fourfold. The symptoms are 
additionally exacerbated by smoking, hyperlipidemia, 
and age exceeding 65 years. Diabetic foot syndrome 
(DFS), which develops due to peripheral nerve damage, 
is undoubtedly one of the main diabetes complications 
leading to amputations. Peripheral neuropathy results in 
sensation impairment or loss, which in turn leads to the 
development of non-healing ulcers. Over two-thirds of 
all non-traumatic lower extremity amputations are per-
formed in diabetic patients.10–13 The objective of ampu-
tation is to remove all necrotic tissue, but also to shape 
an amputation stump that can subsequently be fitted with 
a prosthesis.14 Proper preparation, holistic care for the 
patient, and rehabilitation contribute to faster and more 
complete recovery after the procedure.15

Quality of life (QoL) is assessed individually by each 
patient. Multiple determinants affect the QoL of patients 
with a specific condition. Diabetic patients experience 
complex issues, and those after lower extremity amputa-
tion due to diabetes complications are an even narrower, 
distinct group of patients requiring specialised care. Lower 
extremity amputation is undoubtedly associated with QoL 
deterioration, which results from a number of new limita-
tions, changes in the patient’s personal and professional 
life, and changes in appearance. Among the factors affect-
ing QoL, pain is one of the most significant.16,17

Objective
The aim of the study was to evaluate the relationship 
between pain and quality of life, acceptance of illness, anxi-
ety and depression in a group of patients with complicated 
diabetic foot syndrome, following lower limb amputation.

Hypothesis
The assumption was that the presence of pain in the study 
group may have a negative impact on the quality of life of 
diabetic patients as well as on the acceptance of the dis-
ease and their emotional state.

Patients and Methods
Design and Settings
The observational and correlational study was performed 
in a group of 117 patients from the Vascular Surgery and 
Angiology Department of the Regional Specialist Hospital 
in Wrocław, Poland, and the Surgical Department of the 
Strzelin Medical Center. The STROBE guidelines 
(Strengthening the Reporting of Observational Studies in 
Epidemiology) were followed. The study comprised 3 
stages performed over the period of one year. The first 
stage took place between October 2016 and May 2017, 
the second stage - six months after surgery, and the third 
one - 12 months after surgery.

Study Participants
Initially, 117 patients were recruited but those who could 
not continue their participation at later stages (dropped 
out/died) were excluded. The group that completed the 
study consisted of 100 patients.

Eligibility Criteria
Participants included in the study met the following cri-
teria for inclusion: (1) complicated diabetic foot syn-
drome requiring an amputation, (2) over 60 years of 
age, (3) duration of diabetes of over 10 year, (4) lack 
of cognitive disorders, (5) ability to complete question-
naires on one’s own, and (6) patient’s consent to take part 
in the study.

The first stage of the study took place in the hospital, 
on the 7th postoperative day. Two subsequent stages took 
place during follow-up appointments, 6 and 12 months 
after amputation. Respondents completed the question-
naires themselves.
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Research Tools
The study was performed using standardised instruments: 
the short-form World Health Organization QoL question-
naire (WHOQOL-BREF), the Acceptance of Illness Scale 
(AIS), the Hospital Anxiety and Depression Scale 
(HADS), and the Visual Analog Scale (VAS- 10 cm) for 
the assessment of pain intensity. Patients’ socio- 
demographic and clinical data were obtained from their 
medical records. Only those confirmed by a specialist were 
considered comorbidities.

The subjective assessment of the presence of phantom 
pain sensations was based on the answers to the following 
questions: “Do you feel the amputated part of your limb”? 
And “Do you feel pain in the amputated part of your 
limb?”. If the patient answered yes to 2 questions, they 
were included in the group with phantom pains. Also 
a question related to the assessment of the incidence of 
pain in the postoperative wound and/or the residual limb 
was asked. Pain intensity measurements were taken at 
baseline for all patients 7 days, 6 months and 12 months 
after surgery using a 10 cm VAS,17,18,19 where 0 indicates 
no pain and 10 corresponds to the worst pain imaginable - 
the measurement was always performed by the researcher 
or a person trained by him.

The WHOQOL-BREF questionnaire enables the eva-
luation of QoL in six dimensions. The first two subscales 
(overall QoL and health perceived) are scored between 1 
and 5 points, and the remaining ones (physical, psycholo-
gical, social, and environmental QoL domains) are scored 
between 4 and 20 points. Higher scores indicate better 
QoL.20,21

The Acceptance of Illness Scale (AIS) comprises eight 
statements. For each, the patients rate their agreement or 
disagreement. Scores range from 8 to 40 points, and higher 
scores indicate higher acceptance of illness. Based on the 
total score, the acceptance level is interpreted as follows: 
8–18 points — no acceptance, 19–29 points — moderate 
acceptance, and 30–40 points — a good level of accep-
tance. The AIS was developed by B. J. Felton, 
T. A. Revenson, and G. A. Hinrichsen. Its Polish adapta-
tion was created by Z. Juczyński.22

The HADS questionnaire was used to assess anxiety 
and depression symptoms. It consists of 14 items, seven of 
which refer to symptoms of anxiety and emotional tension, 
and the other seven - strictly to depressive symptoms. The 
Hospital Anxiety and Depression Scale (HADS) was 
developed for non-psychiatric patients aged 16 to 65.23 It 

measures anxiety and depression as a state, not a trait.24 

The elimination of items referring to somatic complaints 
has made HADS one of the most commonly used screen-
ing tests in medical settings. Due to its high sensitivity and 
specificity towards the major generalised anxiety and 
depressive disorders,25 the HADS has also been intro-
duced in diagnostics for healthy adults.

Ethical Considerations
The study was approved by the Bioethics Committee of 
the Wroclaw Medical University (approval no. KB–554/ 
2016). All patients provided informed consent and were 
informed that they could withdraw from the study at any 
time. The study was carried out in accordance with the 
tenets of the Declaration of Helsinki and Good Clinical 
Practice guidelines.

Data Analysis
Quantitative variables (expressed with a number) were 
analysed using means, standard deviations, and median, 
quartile, minimum and maximum values. Quantitative 
variables not expressed with a number were analysed 
using the counts and percentages of each value. 
Comparisons of quantitative variable values between two 
groups were performed using Student’s t-test (for normal 
distributions of a variable in the groups analysed) or the 
Mann–Whitney test (otherwise). Comparisons of quantita-
tive variable values in three or more groups were per-
formed using ANOVA (for normal distributions of 
a variable in the groups analysed) or the Kruskal–Wallis 
test (otherwise). If statistically significant differences were 
found, post hoc analysis was carried out using the Fisher’s 
LSD test (for normal distributions) or the Dunn test (for 
distributions other than normal) to identify groups that 
were significantly different.

Correlations between quantitative variables were ana-
lysed using Pearson’s correlation coefficient (if the distri-
butions for both variables were normal) or Spearman 
correlation coefficient (otherwise). Correlation strength 
was interpreted as follows: |r| ≥ 0.9 – very strong correla-
tion, 0.7 ≤ |r| < 0.9 – strong correlation, 0.5 ≤ |r| < 0.7 – 
moderate correlation, 0.3 ≤ |r| < 0.5 – weak correlation, |r| 
< 0.3 – very weak (negligible) correlation.26

Comparisons of quantitative variable values between 
two repeated measurements were performed using 
Student’s t-test for paired data (for normal distributions 
of a variable in the measurements analysed) or the 
Wilcoxon test for paired data (otherwise).
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Comparisons of quantitative variable values in three or 
more repeated measurements were performed using repeated 
measures ANOVA (for normal distributions of a variable in 
the groups analysed) or the Friedman test (otherwise). In case 
of statistically significant differences, post hoc analysis was 
performed using Student’s t-tests for paired data (for normal 
distributions) or the Wilcoxon test for paired data (otherwise) 
to identify groups that were significantly different. In both 
cases, the Bonferroni correction was used.

Variable distribution normality was verified using the 
Shapiro–Wilk test.

A significance level of 0.05 was used in the analysis. Thus 
all p values of less than 0.05 were interpreted as indicating 
a strong correlation. In order to assess how well the model fits 
the data, we used the R-squared determination coefficient. 
This measure is the proportion of the variance in the dependent 
variable that is explained by the model. The analysis was 
carried out using the R software, version 3.6.0.27

Sociodemographic and Clinical Analysis
The characteristics of the patients included in the study are 
shown in Table 1. The data were collected during stage 
one of the study.

Occurrence of Postoperative Pain and 
Residual Limb Pain
At the first stage of the study, 82% of the respondents 
experienced pain in the wound and/or the residual limb of 
the limb every day, and 16% of the respondents experi-
enced unceasing pain around the clock. At the second 
stage of the study, the frequency of pain symptoms chan-
ged significantly after six months compared to the state 
recorded immediately after surgery. Most of the patients 
reported pain several times a week or several times 
a month. At the third stage of the study, the respondents 
declared pain several times a month or no pain at all.

Subjectively perceived phantom pain at the first 
and second stage of the study were declared by 98% of the 
respondents, and at the third stage of the study by 96% of the 
respondents.

Pain Intensity Assessment
Pain intensity of the postoperative wound and the limb 
stump was assessed on the 7th postoperative day. The 
mean pain intensity score during stage one of the study 
was 5.14 points (SD=1.24) on a scale of 0–10, and the 
scores ranged between 0 and 9 points. The median score 

Table 1 Sociodemographic and Clinical Characteristics of the 
Studies Patients

Sociodemographic Parameters Values [n=100]

Sex

Woman 36

Men 64

Place of residence

Urban 59
Rural 41

Marital status

Single 33

In a relationship 67

Professional activity

Currently working 18
Not working (retired) 82

Clinical parameters

Duration of diabetes

10–15 years 28
15–20 years 65

Over 20 years 7

Comorbidities

Atherosclerosis 29

Hypertension 86
Renal failure 2

Heart failure 1

Diabetes complications*

Retinopathy 79

Nephropathy 49
Neuropathy 84

BMI (kg/m2)
<18 1

18.5–24.9 54

25–29.9 42
>30 3

Amputation level
Toes 11

Partial foot 5

Foot 30
Transtibial 54

Type of amputation
Right 50

Left 43
Bilateral 7

Postoperative complications
Abnormal wound healing 23

Wound revision 5

Reoperation 1

Note: *Possible coexistence of complications.
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was 5 points, and the 1st and 3rd quartiles were 4 and 6 
points, respectively. Two patients did not provide a pain 
score despite having reported pain (Table 2).

Pain intensity did not have a normal distribution in the 
measurements analysed, so the Friedman test was used in 
the analysis.

P was below 0.05 indicating that pain intensity differed 
significantly between the measurements. Post-hoc analysis 
demonstrated that it decreased significantly with each sub-
sequent measurement.

Association Between Pain Intensity and 
QoL
The WHOQoL BREF scores did not have a normal distribu-
tion. At the first stage of the study, pain intensity was sig-
nificantly associated with worse overall perceived QoL and 
QoL scores in the physical and psychological domains 
(p<0.05). The correlations were negative: the stronger the 
pain, the lower the QoL in these domains (Table 3). At 
the second stage - after 6 months of observation, the intensity 
of pain was significantly related to the overall perceived 
quality of life and health, as well as to the QoL results in 
the physical and psychological spheres (p <0.05). The corre-
lations were negative: the stronger the pain, the lower the 
QoL in the above-mentioned domains (Table 3). At the third 
stage, after 12 months of observation, pain intensity was 
significantly related only to QoL in the environmental 
domain (p <0.05). The correlation was negative: the stronger 
the pain, the lower the QoL in this domain (Table 4).

Association Between Pain Intensity and 
Illness Acceptance
The correlation coefficients for pain intensity and illness 
acceptance were statistically significant at all three stages 
(p<0.05), ie both characteristics were significantly asso-
ciated (Table 5). The correlation was negative: the stronger 
the pain, the lower the acceptance level.

Association Between Pain Intensity and 
Anxiety/Depression
At the first and second stages, the pain was significantly 
intensified and related to the severity of anxiety and 
depression symptoms (p <0.05). The correlations were 
positive: the stronger the pain, the more severe the affec-
tive disorders (Table 3). At the third stage of the study, 
correlation coefficients were not statistically significant 
(p>0.05), ie the severity of anxiety and depression symp-
toms was not significantly associated with pain (Table 3).

Discussion
Studies on the prevalence and effect of pain on the quality 
of life in diabetic foot syndrome (DFS) patients showed 
results that most often refer to patients with neuropathic 
pain16 and/or coexisting foot ulceration,17 however, there 
are no studies on the influence of pain on the quality of life 
in patients with diabetes and post-amputation diabetic foot 
syndrome.

As shown in the present study, pain is one of the 
statistically significant determinants of QoL of patients 
with diabetic foot syndrome after lower limb amputation. 
Both shortly after the procedure and at 6-month follow- 
up, pain intensity significantly affected patients’ overall 
perceived QoL and health, as well as their QoL in the 
physical and social domains. One year after the proce-
dure, QoL in the environmental domain was most 
affected by pain. With each measurement, less pain was 
reported, however, an association between greater pain 
intensity and lower QoL of the amputees was still found 
at all stages of the study. Subjectively perceived phantom 
pain was reported by the majority of respondents, and 
persisted throughout the year after the procedure. Van der 
Shans et al compared QoL between amputees with and 
without phantom pain. In their study, patients with per-
sistent phantom pain had significantly lower QoL than 
those without such complaints.18 The authors also 
reported a negative impact of stump pain on QoL, 
which may be even more significant than phantom 
pain.18 In turn, Neil et al report that up to 80% of 
amputees complain of phantom pain. According to the 
authors, pain subsides completely within a year in many 
patients, but in some of them, it persists for the rest of 
their lives.28 Morgan et al also studied phantom pain and 
bodily pain experienced by lower-extremity amputees. In 
their study, three quarters of the patients reported 
a variety of complaints despite the long time (several 

Table 2 The Intensity of Pain According to the VAS Scale at the 
First Stage of the Study

Intensity of Pain

N Mean SD Median Min Max Q1 Q3

98* 5.14 1.24 5 0 9 4 6

Note: *Two patients did not report the severity of the pain. 
Abbreviations: SD, standard deviation; Min, minimum; Max, maximum; Q1, quar-
tile 1; Q3, quartile 3.
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years) that had passed since the amputation. Patients in 
that group reported moderately severe pain and stated 
that their pain significantly interfered with their daily 
activities.29 Bosmans et al observed the highest intensity 
of phantom pain six months after the amputation, which 
then subsided over time. Overall, phantom pain occurred 
more often in female patients.30 Holzer et al described 
a major impact of phantom pain on perceived QoL. In 

their study, phantom pain significantly affected patients’ 
perceived health, emotional problems, acceptance, and 
self-esteem,31 which is consistent with the present find-
ings. A statistically significant impact of phantom pain on 
QoL deterioration was also reported by Suckow et al32 

and Zidarov et al.33 Moreover, QoL can also be affected 
by complaints related to the contralateral limb which is 
subject to overload and disease progression.31

Table 3 Correlation Between Pain Intensity and Anxiety/Depression (HADS)

HADS Correlation with Intensity of Pain

Correlation 
Coefficient

p Dependency 
Direction

Strength of 
Dependence

The first stage of the study Anxiety 0.203 0.045 Positive Very weak

Depression 0.299 0.003 Positive Very weak

The 2nd stage of the study – after 6 

months

Anxiety 0.257 0.01 Positive Very weak

Depression 0.253 0.012 Positive Very weak

The 3nd stage of the study – after 12 

months

Anxiety 0.123 0.222 — —

Depression 0.121 0.231 — —

Table 4 Correlation Between Quality of Life (WHOQoL BREF) and Intensity of Pain at Individual Stages of the Study

WHOQoL BREF Correlation with Pain Intensity at the First Stage of Research

Correlation Coefficient P Dependency Direction Strength of Dependence

Quality of life perception −0.255 0.011 Negative Very weak

Health Perception −0.125 0.22 — —
Physical Health −0.257 0.011 Negative Very weak

Psychological −0.22 0.029 Negative Very weak

Social relationship 0.007 0.946 — —
Environment −0.192 0.058 — —

Correlation with Pain Intensity at the 2nd Stage of Research – After 6 Months

Quality of life perception −0.283 0.005 Negative Very weak
Health Perception −0.265 0.008 Negative Very weak

Physical Health −0.219 0.030 Negative Very weak

Psychological −0.24 0.018 Negative Very weak
Social relationship −0.111 0.275 — —

Environment −0.15 0.141 — —

Correlation with Pain Intensity at the 3nd Stage of Research – After 12 Months

Quality of life perception −0.063 0.536 — —
Health Perception −0.092 0.361 — —

Physical Health −0.153 0.129 — —

Psychological −0.073 0.472 — —
Social relationship −0.125 0.215 — —

Environment −0.218 0.029 Negative Very weak
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Pain combined with increased anxiety considerably 
reduced amputees’ QoL.34 Pain undoubtedly affects the overall 
functioning of an individual. Nonetheless, Whyte et al report 
that amputees are also adversely affected by social dysfunc-
tion, insomnia, or anxiety, in addition to somatic complaints.35 

In our study, anxiety and depression were closely associated 
with pain intensity, as was illness acceptance. The correlations 
were positive, ie more pain was associated with more severe 
affective disorders. The associations were particularly strong at 
stage one and two of the study. At 12-month follow-up, pain no 
longer had a significant impact on anxiety or depression. 
Muraczyńska et al also found a significant correlation between 
pain and emotional problems in amputees.36 In the study by 
Bhutani et al, there was also a positive correlation between pain 
and both anxiety and depression.37

De Rooij et al studied patients diagnosed with chronic 
pain to establish its impact on their psychological and emo-
tional condition.38 A strict correlation was found between 
pain and patients’ emotional condition and self-esteem. 
Lower pain severity was associated with cessation or allevia-
tion of depressive symptoms at 6- and 18-month follow-up. 
In addition to less severe pain, factors that alleviated depres-
sive symptoms included coping with pain, treatment control, 
personal control, and greater belief in one’s self-efficacy.38

Kazemi et al also studied the influence of phantom pain 
and chronic stump pain on anxiety and depression in 
lower-extremity amputees. In their group, pathological 
anxiety was found more often in patients with no phantom 
pain. Depression symptoms were also more common in 
patients with chronic stump pain than in those with phan-
tom pain.39 Therefore, it can be concluded that both phan-
tom pain and chronic stump pain may have an adverse 
effect on the mood of people after lower limb amputation 
and predispose them to anxiety and depression.

Strengths of the Research
The study had a very good retention rate. Nearly all the 
subjects included in the group at the first stage were also 
examined during the third stage.

Weaknesses of the Research
The intensity aspect of phantom pain has not been definitively 
investigated, focusing on the occurrence of pain in the surgical 
wound and/or the residual limb. Moreover, the types of ampu-
tation considered may produce false results. Patients may 
perceive pain related to a toe amputation and not experience 
pain related to a femoral amputation. In addition, pain that 
occurs in patients with diabetes may have a different origin (eg 
neuropathic), so it seems necessary to conduct research on 
a larger group of patients by gender, and to pay attention to 
additional aspects, both sociodemographic and clinical. 
Furthermore, the research method applied here did not allow 
the causal relationship between the factors to be examined, but 
only made it possible to put forward a statement that such 
a relationship exists.

Conclusions
Pain and its intensity are associated with QoL in patients with 
complicated diabetic foot syndrome. More severe pain was 
associated with lower QoL in the physical and psychological 
domains six months after amputation, and with lower QoL in 
the environmental domain 12 months after amputation. Illness 
acceptance was lower in patients with more severe pain at all 
stages of the study. Pain affects the incidence of anxiety and 
depression in amputees: greater pain intensity was associated 
with more severe affective disorders at 6-month follow-up.

Indications for Patients Care
Healthcare professionals should recognise and evaluate 
pain in patients after amputations, and include pain rating 
as a factor in the assessment of QoL.

Based on the study, we see a need to pay attention to 
amputee patients in the field of Primary Healthcare and 
community and family nursing, as well as specialist care. 
Patients who have undergone amputations should be 
included in a holistic nursing and educational programme, 
the task of which is not only to care for the physical sphere 
(assessment of the somatic state) but also to assess their 
mental state at specific time intervals, eg 3, 6, 9 and 12, 18, 

Table 5 Correlation Between Illness Acceptance (AIS) and Intensity of Pain at Individual Stages of the Study

AIS Correlation with Intensity of Pain

Correlation Coefficient p Dependency Direction Strength of Dependence

The first stage of the study −0.298 0.003 Negative Very weak

The 2nd stage of the study - after 6 months −0.326 0.001 Negative Weak
The 3rd stage of the study - after 12 months −0.26 0.009 Negative Very weak
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24 months after surgery. Such an approach could facilitate 
swift diagnosis of a patient’s physical and mental problems 
and select the appropriate care and therapy for them.
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