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Perception of quality of life in patients with diabetic foot
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Abstract

Objective: Investigate the factors that influence the perception of quality of life in patients with diabetic feet, with and without ulcers
in the lower limbs.

Methods: An observational cross-sectional study in 50 adult patients with type 1 and 2 diabetes mellitus, where sociodemographic,
clinical, and treatment data were collected, and the Neuropathy Specific Quality Of Life (NEUROQOL) guestionnaire was applied,
which consists of 35 items that evaluate six domains related to quality of life. Comparisons were performed using appropriate statistical
tests, considering the significance of p < 0.05.

Results: The mean age was 70 years, with 13 patients having a history of amputations, and 18 had foot ulcers. The domains significantly
affected were sensorimotor symptoms, limitations in daily activities, interpersonal problems, and emotional distress. Patients with
amputations or ulcers had higher scores, indicating poorer quality of life. Physical activity was associated with significantly better
scores in several domains.

Conclusion: Patients with diabetic foot complications, such as amputations or ulcers, had a poorer quality of life, especially in the
domains related to functionality and emotional well-being. Physical activity proved to be a relevant protective factor. Preventive and
therapeutic strategies that promote mobility, health education, and adequate clinical management can contribute to improving the
quality of life in individuals with diabetic feet.

Level of Evidence IV; Therapeutic studies - investigating the results of treatment; Case series.

Keywords: Diabetes Mellitus; Diabetic foot; Quality of life.

creates an ideal environment for foot ulcer development,
which, if not properly managed, can progress and require
amputation as a life-saving measure®.

Introduction

Diabetes mellitus (DM) is defined as a heterogeneous
metabolic disorder with hyperglycemia as its main aspect. Its
main causes are disorders in insulin secretion or its effect,
and it may even be a combination of both. The prevalence
of diabetes is currently approximately 540 million people
worldwide, and the estimate for 2045 is 783.2 million®?,

Many patients experience a significantly poorer quality of life
when they have foot problems caused by DM. Understanding
the multifaceted aspects of the condition becomes important
for both patients, in terms of strengthening their physical and
mental health, and for health professionals, to promote a
treatment more appropriate to the individual needs of each
patient®,

Among the many complications of DM, foot-related
changes are particularly significant. Diabetic foot results from
the neurological and vascular alterations caused by DM. The

resulting loss of muscle mass and changes in bone structure
lead to areas of excessive pressure on the feet, which are
further exacerbated by skin dryness and impaired local
circulation, delaying healing. This combination of factors

The objective of this study is to investigate the factors that
influence the perception of quality of life in patients with
diabetic feet, with and without ulcers in the lower limbs, in
outpatient follow-up in a university hospital.
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Methods

This is a cross-sectional observational study with a
guantitative and qualitative approach. The target population
consisted of 50 adult patients of both sexes with a confirmed
diagnosis of DM type 1 or 2, followed at the Diabetic Foot
Outpatient Clinic and the Medical Outpatient Service
Three (SAM 3) of the Complexo Hospital de Clinicas da
Universidade Federal do Parand (CHC-UFPR). The study
was approved by the Institutional Review Board under the
number 78151524.6.0000.0096.

Data collection was performed from May to November
2024. The data collected from the questionnaires were
recorded in an electronic database and stored for five years,
as recommended by Resolution 466/12 of the National Health
Council.

Inclusion criteria were age > 18 years, any race/ethnicity/
sex, with or without ulcers in the lower limbs, and a signed
Informed Consent Form (ICF). The exclusion criteria were
non-diabetic patients, diabetic patients < 18 years, patients
who had some physical or mental condition that prevented
them from answering the questionnaires, and those who did
not agree to participate in the study.

Data collection involved the application of the Neuropathy
Specific Quality of Life (NEUROQOL) questionnaire, which
was created by Vileikyte et al.®® and later translated into
Portuguese and validated by Xavier et al.®.

The NEUROQOL has adequate internal consistency
(Cronbach’s Alpha Coefficient 0.94), consisting of 35 items
that allow participants to answer how often and with what
intensity foot problems affect their quality of life in relation
to six domains: pain, loss/reduction of sensitivity, diffuse
sensorimotor symptoms, limitations in activities in daily life,
interpersonal issues and emotional distress. The final two
items on the scale assess, respectively, the impact of foot
problems on overall quality of life and overall quality of life
rating. Depending on the type of question, an “X” is marked
on a scale of 1 to 5, where 1 represents “never” or “not at
all” and 5 represents “very or very much.” After selecting
the response for a given item, participants are also asked
to indicate how much the content of this item represents a
nuisance or how important it is on a scale of 1to 3, with the
answers 1 = not at all, 2 = little, and 3 = a lot. To obtain the
weighted scores of each item of the respective domains, the
value obtained in each item (1-5) is multiplied by the value
attributed to the corresponding nuisance/importance (1-3).
This multiplication provides the degree of impact for each
item within the instrument. The total values for each domain
are calculated as the mean of the weighted items of the
respective domains and can vary from 1 to 15; that is, the
highest value corresponds to a poorer quality of life.

In addition, structured interviews were conducted to collect
sociodemographic, clinical, and treatment information.
The questionnaire was applied during patient care at the
outpatient clinic, in a private room, in the presence of the nurse
responsible for the area, and, when present, a companion.
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Patients were informed about all stages, objectives, benefits,
and risks of the study and invited to participate in the study
by signing the ICF.

For the descriptive analysis of quantitative variables, means,
standard deviations, median, minimum, and maximum
values were used. Categorical variables were described
by absolute frequency and percentage. Regarding the
guestions with Likert scale response options (categorical
variables), comparisons were made using Fisher’s exact test
or the Chi-square test. To compare the groups defined by
demographic and clinical variable classifications, the scores
of the NEUROQOL questionnaire domains (ranging from 1 to
15) were analyzed using the non-parametric Mann-Whitney
test. P values < 0.05 were considered statistically significant.
Data were analyzed using the IBM SPSS Statistics v. 29.0.0
(Armonk, NY: IBM Corp).

Results

The mean age was 70 years (x 10.6), the minimum 40 years,
and the maximum 95 years. The mean time since diagnosis
was 26 years (x13.2), and 44 (88%) of patients had a follow-up
time in the outpatient clinic of more than 24 months. Twenty-
seven (54%) patients were female, 39 (78%) white, nine (18%)
brown (pardo) and two (4%) black. As for marital status, 25
(50%) were married, 22 (44%) were divorced or widowed,
and three (6%) were single. Regarding schooling, 26 (52%)
had incomplete elementary school, 12 (24%) completed high
school, five (10%) completed higher education, four (8%)
completed elementary school, two (4%) had incomplete high
school and one (2%) had no formal education. Thirty (60%)
patients had monthly family income between one and three
minimum wages, while 12 (24%) received more than three
minimum wages and eight (16%) received up to one minimum
wage. Regarding lifestyle at the time of the interview, 37 (74%)
patients did not engage in physical activity, 28 (56%) denied
being smokers, and 30 (60%) did not consume alcohol.

Forty-one (83.7%) patients with DM type 2 and nine (18%)
patients with DM type 1 were identified. The self-reported
mean capillary glycemia was 153.6 (+ 51.2). Among the
associated illnesses, systemic arterial hypertension was
predominant in 42 (84%) patients, followed by dyslipidemia
in 41 (82%) patients. Regarding the lesions, 38 (76%) patients
had four or more non-ulcerated lesions, the most common
being nail dystrophy (Figure 1) and calcaneal hyperkeratosis
(Figure 2). In addition, 18 (36%) patients had ulcers (Figure
3), and 13 (26%) patients had some amputation (Figure 4).

Regarding mobility, 35 (70%) patients walked without
assistance, eight (16%) required assistance to walk, and seven
(14%) used a wheelchair.

The assessment of quality of life by domains is presented
in Table 1.

At the end of the questionnaire, the patients answered two
guestions about overall quality of life (questions 28 and 29).
The frequencies and percentages of patient’s responses to
these two final questions are presented in Table 2.
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Figure 1. A 68-year-old female patient with DM type 2, insulin-
dependent, presenting with toenail deformities associated with
nail dystrophy.

B
Figure 2. A 76-year-old female patient with DM type 2, on me-

tformin and dapagliflozin (Forxiga®), presenting with calcaneal
hyperkeratosis.

From the responses obtained for each of the demographic
and clinical variables analyzed, as well as for the domain
scores and the overall score, the null hypothesis that the
scores are the same for all variable classifications was tested
against the alternative hypothesis that the scores differ.
Among all analyses, three variables stood out: amputation,
physical activity, and ulcer, in which statistically significant
differences were found in the quality of life domains
(p < 0.05).

The results showed a significant difference between patients
with and without amputation in the domains of limitations
in daily activities, interpersonal problems, emotional
distress, and overall quality of life. In these domains, it was
observed that the mean scores were higher for patients with
amputation, indicating a poorer quality of life for this group
(Table 3).

Figure 3. A 69-year-old male patient with DM type 2, on metformin
and dapagliflozin (Forxiga®), presenting an ulcer in the plantar
region of the left hallux (3A) and left calcaneal region (3B).

Patients who did not practice physical activity had worse
scores in sensorimotor symptoms, limitations in daily
activities, interpersonal problems, emotional distress, and
overall quality of life (Table 4). Their mean scores were higher
in all domains, indicating poorer quality of life; however, this
difference was not statistically significant in pain and loss/
reduction of sensitivity domains.
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Figure 4. A 60-year-old female patient, DM type 2, insulin-dependent, with several years of evolution, presenting with gangrene of the

right second toe (4A) and postoperative status (4B).

Table 1. Quality of life scores by domains and overall assessment

Domain n Mean Median Minimum Maximum
Pain 50 4.8 4.1 1 15
Loss/reduction of sensitivity 50 5.2 3.7 1 15
Sensorimotor symptoms 50 9.3 9.7 4.7 15
Limitations in daily activities 50 8.2 9.0 1 15
Interpersonal problems 50 8.0 8.6 1 15
Emotional distress 50 55 4.8 1 13
Overall 50 6.3 6.4 1.6 12
“Higher values indicate poorer quality of life, ranging from 1 to 15.
Table 2. Overall quality of life

Questions Classification n %

Question 28 Very much 13 26%

Overall, my foot problems greatly decreased my quality of life Very 12 24%

Moderately 8 16%

A little 8 16%

Not at all 9 18%

Question 29 Excelent 3 6%

Overall, | rate my quality of life as: Very good 5 10%

Good 23 46%

Fair 16 32%

Poor 3 6%

*Percentages represent the perception of quality of life related to diabetic foot (response 28) and the overall perception of quality of life (response 29).
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On the other hand, patients with ulcers had worse scores interpersonal problems, emotional distress, and overall quality
in sensorimotor symptoms, limitations in daily activities, of life (Table 5).

Table 3. Association of amputation and quality of life

Domain* Amputation ] Mean Median Minimum Maximum p*
Pain No 37 5.0 4.6 1 15

Yes 13 4.1 3.6 1.6 8 0.413
Loss/reduction of sensitivity No 37 4.8 3.7 1 14

Yes 13 6.3 5 1 15 0.657
Sensorimotor symptoms No 37 8.8 9 4.7 15

Yes 13 10.5 10.7 4,7 15 0.100
Limitations in daily activities No 37 6.8 7.5 1 15

Yes 13 12.2 15 3 15 0.001
Interpersonal problems No 37 6.8 6.5 1 15

Yes 13 1.6 12 5.8 15 0.001
Emotional distress No 37 4.9 4 1 13

Yes 13 7.0 7.9 2 13 0.046
Overall No 37 58 5.4 1.6 12

Yes 13 7.6 7.4 4.5 10.3 0.025

*Higher values indicate poorer quality of life, ranging from 1to 15; Mann-Whitney non-parametric test, p < 0.05.

Table 4. Association of physical activity and quality of life

Physical activity n Mean Median Minimum

Pain No 37 51 4.4 1 15

Yes 13 3.8 3.7 1 7.3 0.232
Loss/reduction of sensitivity No 37 5.8 4.7 1 15

Yes 13 3.3 2 1 10.3 0.296
Sensorimotor symptoms No 37 10 10.3 4.7 15

Yes 13 7.2 6.3 4.7 15 0.008
Limitations in daily activities No 37 9.4 9 1 15

Yes 13 4.7 2.5 1 12 0.003
Interpersonal problems No 37 9.4 10.8 1 15

Yes 13 4.3 3 1 10.3 < 0.001
Emotional distress No 37 6.5 6.6 1 13

Yes 13 2.4 2 1 7.4 < 0.001
Overall No 37 71 7.4 21 12

Yes 13 3.9 3.3 1.6 6.4 < 0.001

*Mann-Whitney non-parametric test, p < 0.05

Table 5. Association of ulcer and quality of life

Domain Ulcer n Mean Median Minimum Maximum p*
Pain No 32 4.9 4.3 1 15

Yes 18 4.5 4 1 1.3 0.746
Loss/reduction of sensitivity No 32 4.3 3.7 1 14

Yes 18 6.8 5.5 1 15 0.411
Sensorimotor symptoms No 32 8.4 7.8 4.7 15

Yes 18 10.7 10.3 4.7 15 0.025
Limitations in daily activities No 32 7 7.5 1 15

Yes 18 10.3 12.3 1 15 0.026
Interpersonal problems No 32 7 7 1 15

Yes 18 9.9 1.3 1 15 0.028
Emotional distress No 32 4.8 4 1 13

Yes 18 6.7 7.9 1 13 0.048
Overall No 32 5.7 5.5 1.6 12

Yes 18 7.4 7.4 2 12 0.036

*Mann-Whitney non-parametric test, p < 0.05.
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Discussion

Studies show that most diabetic patients with foot ulcers
are between 50 and 79 years old, and advanced age and
long time living with diabetes increase the risk of foot
complications, including amputations”®. A study conducted
in South Korea revealed that patients of low socioeconomic
status with diabetic foot ulcers had significantly higher rates
of amputation and mortality®.

Our study revealed a patient profile consistent with the
literature: older individuals (mean age of 70 years) with a
long-standing diagnosis (mean of 26 years), predominance
of type 2 DM (83.7%), low socioeconomic status (38 patients
with family income up to three minimum wages) and
educational status (31 patients until complete elementary
school), high number of foot injuries (38 patients with four
or more injuries) and prolonged follow-up at the outpatient
clinic (44 patients with more than 24 months of follow-up).

A 2019 systematic review identified 31 studies using
questionnaires related to diabetes, validated for Brazilian
Portuguese, that covered various populations and areas
of interest. Specifically, regarding quality of life, seven
questionnaires were identified?., The NEUROQOL ques-
tionnaire used in this study stands out for being directed
at people who present signs and symptoms of peripheral
diabetic neuropathy, marking the first documented appli-
cation in Brazilian studies following the validation of its
translation version.

In the study by Xavier et al.®® (2011), which translated
the NEUROQOL questionnaire, the first application of this
questionnaire was conducted to verify its properties. The
evaluation included 50 patients with a mean age of 56 years
and low education, a different pattern from the original study
performed in North America and the United Kingdom in
these aspects. Thus, it was found that the questionnaire had
properties that allowed it to be used as a valid instrument.
However, due to the variety of cultures and realities in the
different regions of Brazil, it would be necessary to conduct
a second phase to confirm the questionnaire’s ability to
evaluate patients.

The results of the questionnaires used in this study showed
a significant impact on the patient’s quality of life, particularly
in domains related to sensorimotor symptoms, limitations
in daily activities, interpersonal problems, and emotional
distress. This impact was more evident among patients with
amputations, foot ulcers, and lack of physical activity.

Studies indicate that diabetic patients in need of amputation
report emotional distress, economic stress, body image
disorders, reduced mobility, and physical limitations that
often lead to loss of independence™?, which can indirectly
affect their interpersonal relationships. In line with evidence
from previous studies, the results of this study indicate that
patients with amputations due to diabetic complications
had higher scores in most domains of the quality of life
guestionnaire. There was statistical significance in four of the
six domains analyzed: sensorimotor symptoms, limitations
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in daily activities, interpersonal problems, and emotional
distress, as well as the overall assessment, indicating poorer
quality of life in these patients.

Regarding foot ulcers, the study by Byrnes et al./® (2024)
provides a detailed analysis of the relationship between
diabetic foot ulcers and quality of life. This multicenter
cross-sectional study evaluated health-related quality of
life in patients with various health conditions related to
diabetic foot ulcers, including those with healed, uninfected,
infected, hospitalized, and amputated ulcers. Among the
patients participating in the study, it was observed that all
health conditions related to diabetic foot ulcers resulted in
a significant reduction in quality of life, with the greatest
reductions noted in patients with infected ulcers. The
data from our study corroborate these results, as the 18
(36%) patients with foot ulcers had poorer quality of life.
These patients had higher scores in the domains related
to sensorimotor symptoms, limitations in daily activities,
interpersonal problems, emotional distress, and overall
assessment compared to patients without ulcers.

The practice of physical activity has a positive impact on
the quality of life of people with diabetic foot, as shown by
several studies. International guidelines recommend exercise
programs targeting the foot and ankle in individuals at risk
of developing the disease, with evidence of improvements in
the functionality of these regions and in gait biomechanics.
In addition, higher exercise volumes are associated with
benefits such as improved plantar microcirculation and
reduced plantar tissue stiffness, without increasing the risk
of ulcers®™. Among the patients in our study, only 13 (26%)
practiced regular physical activity, and these individuals had
lower scores in all domains of the quality of life questionnaire,
suggesting that their quality of life was better than those who
did not practice physical activity, which agrees with the data
in the literature.

As a limitation of our study, it is worth noting that the
application of the NEUROQOL questionnaire was challenging
for the patient population treated at the outpatient clinic due
to the complexity of some questions, particularly those related
to the concept of quality of life. This factor may explain the
results observed in the last two questions of the instrument.
Although most participants indicated that foot problems
greatly decreased their quality of life (question 28), they still
rated their overall quality of life as good (question 29).

The present study reinforces the importance of deepening
knowledge about the quality of life in patients with diabetic
foot, emphasizing the need for personalized interventions
to mitigate the negative impacts of diabetic foot on overall
health and well-being. Other relevant correlations, which
were not explored in this study, can be investigated in future
studies.

Conclusion

Our study demonstrated that the quality of life of diabetic
patients treated at the diabetic foot outpatient clinic of



CHC-UFPR is significantly affected by diabetes-related com-
plications, such as ulcers and amputations. These complications
are associated with deterioration in functional and emotional
well-being domains, including sensorimotor symptoms, limi-

tations in daily activities, and emotional distress.
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Furthermore, the lack of physical activity was identified as a
significant risk factor negatively impacting multiple domains
of quality of life. These findings reinforce the importance of
interventions that promote mobility and health education,
highlighting the protective role of physical activity in mana-
ging patients with diabetic foot.
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