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ABSTRACT

Objective: This study aimed to assess health-related quality of life (HRQoL) among patients with
diabetic foot ulcers (DFUs) and to identify factors independently associated with HRQoL.
Materials and Methods: This multicenter cross-sectional study was conducted between August
20217 and August 2022 in the wound care clinic of a university hospital and the wound care unit
of a private hospital in Turkiye. The study sample consisted of individuals with diabetes and DFUs
who met the inclusion criteria. Data were collected using a demographic and clinical characteristics
form and the Diabetic Foot Scale-Short Form (DFS-SF). Data were analyzed using descriptive statis-
tics, group comparison tests, and multivariate linear regression analysis.

Results: A total of 213 patients were included in the study. The mean DFS-SF total score was 21.37
+ 16.54, indicating substantially impaired HRQoL among patients with DFUs. Health-related quality
of life significantly decreased with increasing Wagner ulcer stage (p = 0.009). Lower HRQoL scores
were also observed in patients with wound infection (p = 0.008) and mobility limitations (p = 0.025).
In the multivariate linear regression analysis, place of residence (B =-0.243, p = 0.001), body mass
index (BMI) (B =-0.161, p = 0.016), diabetic foot infection (B = -0. 180, p = 0.012), and the presence
of cardiovascular disease (3=0.160, p = 0.018) were identified as independent predictors of the
DFS-SF total score (R?=0.158), indicating their significant association with HRQoL.

Conclusion: Health-related quality of life is markedly reduced in patients with DFUs. Clinical and so-
ciodemographic factors, particularly higher BMI and the presence of infection, were independently
associated with poorer HRQoL. These findings highlight the importance of multidisciplinary man-
agement strategies targeting both clinical and lifestyle-related factors to improve patient outcomes.
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INTRODUCTION

Diabetes mellitus (DM) is recognized as a major public health
issue due to its rapidly increasing prevalence worldwide and
the chronic complications it causes. Recent Global Burden of
Disease analyses indicate that the prevalence of diabetes has
increased substantially in recent decades and is projected to
continue rising in the coming years (1). Data from the Interna-
tional Diabetes Federation (IDF) also highlight that diabetes
imposes a significant clinical and economic burden on health-
care systems, in addition to its impact on individual health (2).
Diabetic foot disease, one of the most serious complications
of diabetes, is associated with increased morbidity, mortality,
and healthcare costs. Among these complications, diabetic
foot ulcers (DFUs) represent a major cause of prolonged hos-
pitalization and permanent functional impairment. Accord-
ing to the current international guidelines, the management
of such wounds requires a holistic approach that considers
not only clinical healing but also the patient’s psychosocial
well-being (3).

Diabetic foot ulcers are defined as chronic wounds that de-
velop in individuals with diabetes, resulting from factors such
as peripheral neuropathy and peripheral arterial disease. It is
reported that approximately 19-34% of individuals with diabe-
tes are at risk of developing DFUs during their lifetime. Current
data indicate that DFUs affect millions of people worldwide
(3). Diabetic foot disease is not merely a local wound prob-
lem but also carries serious systemic consequences. Indeed,
five-year mortality rates among individuals with diabetic foot
complications have been reported to be comparable to those
observed in certain types of cancer (4). Furthermore, diabetic
foot disease is one of the primary causes of non-traumatic
lower-extremity amputations worldwide (2,5).

Diabetic foot ulcers are a significant problem not only in terms
of clinical outcomes but also due to their negative impact on
patients’ quality of life. Prolonged wound healing, pain, re-
stricted mobility, recurrent infections, and repeated hospital-
izations can significantly affect patients’ physical, psycholog-
ical, and social well-being (6). Studies in the literature indicate
that health-related quality of life (HRQoL) is markedly lower in
individuals with DFUs (7-9). Furthermore, it has been report-
ed that HRQoL may function not only as an outcome measure
but also as a predictive factor of adverse clinical outcomes,
including amputation and mortality (10).

Among the factors affecting quality of life in individuals with
DFUs are numerous clinical and patient-related variables,
such as ulcer severity, pain, infection, neuropathy, and met-
abolic control. In particular, loss of physical function and
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limitations in activities of daily living are major contributors to
reduced quality of life (6,11). Therefore, patients with diabetic
foot disease should be evaluated using a holistic approach
that extends beyond wound management and incorporates
quality-of-life assessment as an important clinical outcome.

There are limited studies examining the quality of life in pa-
tients with diabetic foot disease in Turkiye. Existing studies
indicate that quality of life is low in patients with DFUs, par-
ticularly regarding physical functioning. A study conducted
in Turkiye reported that patients with DFUs had significantly
lower physical functioning scores compared with other indi-
viduals with diabetes, and that their overall quality-of-life lev-
els were below societal norms (12). However, studies compre-
hensively examining the factors influencing quality of life in
patients with diabetic foot disease remain limited.

Assessing quality of life in patients with diabetic foot disease
is important not only for understanding patient well-being but
also for predicting clinical outcomes and planning care path-
ways. Previous research has shown that poor quality of life
may be associated with adverse outcomes, including ampu-
tation and mortality (10). Identifying the level of quality of life
and its associated factors in patients with diabetic foot ulcers
is important for developing patient-centered care strategies
and improving clinical outcomes. Therefore, this study aimed
to evaluate health-related quality of life (HRQoL) in patients
with DFUs and to identify factors independently associated
with HRQoL.

MATERIALS AND METHODS

This multicenter, descriptive, cross-sectional study was con-
ducted between August 2021 and August 2022 at the wound
care clinic of a university hospital in the Southeastern Anatolia
Region of Turkiye and the wound care unit of a private hospital
in Istanbul.

The study population consisted of patients with DFUs who at-
tended these wound care clinics during the specified period. A
power analysis was performed to determine the sample size.
Post-hoc power analysis was conducted for the final multiple
linear regression model. Using the R? value of 0.158, the effect
size (f?) was calculated as 0.188. Considering five indepen-
dent variables, a significance level of a = 0.05, and the number
of participants, the statistical power of the study was approx-
imately 99%, indicating sufficient power to detect moderate
effect sizes.

The inclusion criteria were age 218 years, a confirmed diag-
nosis of DFU, willingness to participate, and the cognitive
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capacity to provide informed consent. The exclusion criteria
included a known diagnosis of psychotic disorder, schizophre-
nia, dementia, bipolar disorder, or intellectual disability; the
presence of additional chronic conditions that could signifi-
cantly affect quality of life and functional status; pregnancy;
age <18 years; and refusal to participate. Written informed
consent was obtained from all participants prior to data
collection.

Data were collected by researchers through face-to-face in-
terviews. Each interview lasted approximately 15-20 minutes
and was completed in a single session.

The study was approved by the Clinical Non-Interventional Re-
search Ethics Committee of SANKO University on July 7, 2021
with decision number 07/5.

Data Collection Tools

The Patient Information Form, developed by the researchers
based on the literature, consisted of two sections. The first
section included seven questions on sociodemographic char-
acteristics, including gender, age, place of residence, educa-
tional status, marital status, employment status, and econom-
ic status (7,10).

The second section included 13 questions related to clinical
and disease characteristics, such as type and duration of di-
abetes, duration of DFU treatment, history of previous DFUs,
hemoglobin Alc level, presence of other chronic complica-
tions, Wagner classification stage, and presence of infection
(7-10,13).

Ulcer severity was assessed using the Wagner Diabetic Foot
Ulcer Classification, which categorizes ulcers from grade 0 to
5 based on ulcer depth, infection, and the presence of gan-
grene. Higher grades indicate greater ulcer depth and tissue
damage (5).

Health-related quality of life was assessed using the Diabetic
Foot Ulcer Scale—-Short Form (DFS-SF), developed by Bann et
al. (14). The Turkish validity and reliability study of the instru-
ment was conducted by Kilig et al. (15).

The DFS-SF consists of 29 items across six subscales: leisure
time (L), physical health (PH), dependence/daily living (D/DL),
negative emotions (NE), worry about feet/ulcers (WU/F), and
discomfort regarding ulcer care.

It is a five-point Likert-type instrument ranging from “never”
to “always.” Scores are transformed to a standardized 0-100
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scale, with higher scores indicating better quality of life. No
established cut-off value exists for the scale. In the Turkish
validation study, the Cronbach’s alpha (a) coefficients for the
subscales ranged from 0.93 to 0.97.

Statistical Analysis

Data were analyzed using SPSS Statistics version 22 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were used to
summarize the data. The normality of continuous variables
was assessed using skewness and kurtosis values, with val-
ues between +1.5 considered acceptable for normal distri-
bution. For comparisons between two groups, the indepen-
dent samples t-test was used for normally distributed data,
while the Mann-Whitney U test was applied for non-normally
distributed variables. For comparisons involving more than
two groups, one-way analysis of variance (ANOVA) or the
Kruskal-Wallis test was used, depending on the distribution of
the data. Post-hoc analyses were performed using the Tukey
HSD test.

To identify factors associated with the total DFS-SF score,
multivariate linear regression analysis was performed. Vari-
ables that were statistically significant in univariate analyses
or considered clinically relevant were included in the initial
model. A backward elimination procedure was used to re-
move nonsignificant variables and obtain the most parsimo-
nious model.

Multicollinearity was assessed using the variance inflation
factor (VIF) values. Model adequacy was evaluated using the
coefficient of determination (R?) and the F test. A p-value of
<0.05 was considered statistically significant.

RESULTS

The mean age of the participants was 61.59 + 12.48 years
(range: 29-90), and 59.6% (n = 127) were younger than 65
years. Most participants were male (63.8%, n = 136) and mar-
ried (82.2%, n = 175). The largest proportion of participants
had a primary school education (37.6%; n = 80). In addition,
59.6% (n = 127) lived in urban areas, while 63.8% (n = 136) re-
sided in small towns. More than half of the participants were
employed (60.1%, n = 128), and 59.2% (n = 126) reported that
their income was lower than their expenses (Table 1).

More than half of the participants received outpatient care
(52.6%, n = 112), and the majority had type 2 diabetes (95.3%,
n = 203). The mean duration of diabetes was 16.92 + 8.05
years (range: 2-40). In terms of body mass index (BMI), 53.5%
(n = 114) were classified as overweight. Regarding diabetes
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Table 1. Sociodemographic and clinical characteristics of participants (n=213).

Characteristics n (%) Characteristics n (%)
Age, years (mean t SD, range) 61.59 + 12.48 (29-90) . OAD 64 (30.0)
Diabetes
Male 136 (63.8) treatment Insulin 56 (26.3)
Sex ;
regimens
Female 77 (36.2) g 0AD + Insulin 93 (43.7)
Married 175(82.2) Retinopathy 35(16.4)
Marital status
Single 38 (17.8) Nephropathy 49 (23.0)
Literate 58 (27.2) Periferal 166 (77.9)
neuropathy
Primary school 80 (37.6)
Education level Comorbidities* Cerebrovascular 13(6.1)
High school 40 (18.8) disease '
University 35(16.4) Peripheral artery 110 (51.6)
disease
Urban 127 (59.6) .
Urbanization level Cardiovascular 127 (59.6)
Rural 86 (40.4) disease '
Metropolis 77 (36.2) ) Yes 50 (23.5)
Place of residence History of DFUs
Small town 136 (63.8) No 163 (76.5)
Employment Yes 128 (60.1) History of Yes (major/minor) 18 (9.4)
status No 85 (39.9) amputation No 195 (91.5)
1 .
Lnxcclnr::elsss than 126 (59.2) Grade 65 (30.5)
P Wagner Grade 2 112 (52.6)
. I | S
Economic status enxi)(;n;:ezqua s 51(23.9) classification Grade 3 24 (11.3)
Income more than 36 (16.9) Grade 4 12 (5.6)
expenses
<1 week (a) 106 (49.8)
Duration of diabetes, years
+ - i -
(mean £ SD, range) 16.92 + 8.05 (2-40) Duration of wound 1 week-3 months 80 (37.6)
treatment (b)
HbA1c, mean * SD (range) 8.44 +1.98 (5.30-15.20) >3 months (c) 27 (12.7)
Inpatient 101 (47.4)
Treatment setting Wound infection  Y€S 147 (69.0)
Outpatient 112 (52.6) status No 66 (31.0)
Type 1 10 (4.7)
Type of diabetes Pain related to Yes 92 (43.2)
Type 2 203 (95.3) DEUs No 121 (56.9)
Underweight
(<18.5) 5(23) Physical mobility ~ YeS 161 (75.6)
Normal weight 16 216) limitation No 52 (24.4)
BMI (18.5-24.9) '
Overweight
(25.0-29.9) 114(53.5)
Obesity (=30.0) 48 (22.6)

BMI: Body mass index, HbA1c: Hemoglobin Alc, DFUs: Diabetic foot ulcers.

*Multiple responses were allowed.




Quality of Life in Diabetic Foot Ulcers

treatment, 43.7% (n = 93) were receiving a combination of oral
antidiabetic drugs and insulin therapy.

Among comorbidities, peripheral neuropathy (77.9%; n = 166)
and cardiovascular disease (59.6%; n = 127) were the most
common. A history of diabetic foot ulcer was reported by
23.5% (n = 50) of participants, and 9.4% (n = 18) had a history
of amputation. According to the Wagner classification, most
participants were classified as grade 2 (52.6%; n = 112).

Regarding wound-related characteristics, 49.8% (n = 106) of
the ulcers had been present for less than 1 week, and 69.0%
(n = 147) were associated with infection. In addition, 43.2% (n
= 92) of participants reported pain related to DFUs, and 75.6%
(n =161) had limitations in physical mobility.

The mean DFS-SF total score was 21.37 + 16.54, indicating
substantially impaired HRQoL among patients with DFUs.
Among the DFS-SF subscales, the highest mean score was
observed in PH (34.06 + 26.66), followed by WU/F (25.00 +
28.05) and NE (22.61 + 23.96). The lowest score was ob-
served in the L subscale (10.99 + 18.56) (Table 2).

When DFS-SF scores were analyzed according to sociodemo-
graphic characteristics, a statistically significant difference
in total DFS-SF scores was found according to educational
level (p = 0.036). Among the subscales, only the WU/F score
differed significantly across educational groups (p = 0.015).
Post-hoc Tukey analysis revealed that participants with

Table 2. Descriptive statistics of DFS-SF total and

subscale scores.

sD:lfs-gzI:Ies Minimum Maximum  Mean # SD
L 0 75.00 10.99 £ 18.56
PH 0 100.00  34.06  26.66
D/DL 0 100.00  16.46 + 24.33
NE 0 91.67 22,61 +23.96
WU/F 0 100.00  25.00 +28.05
BUC 0 100.00  19.10+23.36
E::r:F total 0 70.69 21.37 + 16.54

DFS-SF: Diabetic Foot Scale-Short Form, L: Leisure, PH: Physical
health, D/DL: Dependence/Daily life, NE: Negative emotions,

WU/F: Worry about ulcer/Foot, BUC: Bothered by ulcer care,
SD: Standard deviation.

KiligM et al.

primary school education had higher WU/F scores compared
to literate individuals.

Significant differences were also observed according to place
of residence, with differences detected in NE scores (p <
0.001) and DFS-SF total scores (p = 0.006). Similarly, urban-
ization level was associated with significant differences in NE,
WU/F, and DFS-SF total scores (p = 0.018, p = 0.002, and p =
0.010, respectively).

Regarding economic status, statistically significant differ-
ences were found in NE, WU/F, bothered by ulcer care (BUC),
and total DFS-SF scores (p = 0.043, p = 0.038, p = 0.002, and
p = 0.005, respectively). Post-hoc analysis demonstrated that
participants whose income equaled their expenses had higher
WU/F and BUC scores compared with those whose income ex-
ceeded their expenses. Additionally, participants whose income
equaled their expenses had higher total DFS-SF scores than
those whose income was lower than their expenses (Table 3).

As presented in Table 4, comparisons based on treatment set-
ting showed significant differences in L, NE, WU/F, and BUC
scores (p = 0.001, p = 0.004, p < 0.001, and p = 0.042, respec-
tively). Patients without nephropathy demonstrated signifi-
cantly higher scores in PH, NE, WU/F, and total DFS-SF scores
(p=0.033, p = 0.023, p < 0.001, and p = 0.002, respectively).

With respect to cardiovascular disease, significant differences
were observed in L, D/DL, NE, BUC, and DFS-SF total scores
(p = 0.001, p = 0.002, p = 0.045, p = 0.003, and p = 0.009,
respectively).

According to the Wagner classification, statistically significant
differences were found in D/DL, NE, and total DFS-SF scores
(p = 0.016, p = 0.020, and p = 0.009, respectively). Post-hoc
Tukey analysis indicated that patients in Wagner stage 1 ul-
cers had higher scores compared to those with stages 2 and
3-4.

As presented in Table 5, comparisons according to ulcer- and
symptom-related characteristics showed statistically signifi-
cant differences in WU/F and BUC scores according to a his-
tory of DFUs (p = 0.002 and p = 0.011, respectively).

Significant differences were also observed in D/DL, NE, BUC,
and total DFS-SF scores according to the presence of wound
infection (p = 0.042, p = 0.029, p = 0.027, and p = 0.008,
respectively).

In terms of pain related to DFUs, significant differences
were found in L and PH scores (p = 0.002 and p < 0.001,
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Table 3. Comparison of DFS-SF scores according to sociodemographic characteristics.

Characteristics L PH D/DL NE WU/F BUC Total Score
(Mean £ SD) (Mean +SD) (Meant SD) (MeantSD) (MeantSD) (MeantSD) (Mean t SD)
Education level
Literate (a) 11.03+15.66 29.56+24.01 13.70+21.49 16.73+23.47 1691+2483 17.88+24.84 17.62+1534
Primary school (b) 11.93+21.10 38.31+29.02 17.93+24.28 2593+23.94 31.87+29.62 2226+2433 2459%17.18
High school (c) 12.50+19.54 38.50+24.10 20.50+30.27 23.54+23.46 26.25+29.15 20.00+24.80 23.57+16.97
University (d) 7001553 26.71+27.65 13.00+21.11 23.69+24.56 21.25+24.87 12.85+14.77 17.66+15.06
Test statistic” F=0.694 F=2.536 F=0.949 F=1.738 F=3.567 F=1.403 F=2.900
p =0.556 p=0.058 p=0.418 p=0.160 p=0.0152 p=0.243 p =0.036
Place of residence
Metropolis 8.76+17.28 37.53+31.09 13.18+22.43 3295+2592 41.88+32.01 19.48+19.68 2553+16.42
Small town 12.24+19.18 32.09+23.69 1830+2523 16.75+20.67 1544+20.09 18882527 19.00%+16.19
Test statistic? t=-1.316 t=1.331 t=-1.482 t=4.701 t=6.653 t=0.190 t=2.814
p=0.177 p=0.186 p=0.140 p<0.001 p<0.001 p =0.850 p =0.006
Urbanization level
Urban 12.63+20.15 3515+28.14 1795+26.09 25.78+24.40 29.77+29.68 21.77+22.65 23.67%17.31
Rural 8.54+1569 324412438 1424+21.41 1792+22.60 179512390 16.27+24.22 17.95+14.77
Test statistic? t=1.661 t=0.729 t=1.092 t=2.375 t=3.208 t=1.455 t=2.586
p=0.098 p =0.467 p=0.276 p=0.018 p =0.002 p=0.147 p=0.010
Economic status
Income <
11.03+18.00 33.29+24.79 16.34+21.53 19.90+23.05 22.47+27.43 17.36+23.29 20.07+15.55
expenses (a)
Income =
14.80+22.35 39.41+30.35 20.19+29.30 29.82+24.27 33.70+29.66 28.30+25.62 27.55+17.69
expenses (b)
Income >
541+12.67 29.16+26.92 11.52+2562 21.87+2518 21.52+2598 12.15+15.66 17.12+16.31
expenses (c)
Test statistic’ F=2746 F=1.697 F=1.347 F=3.193 F=3.313 F=6.194 F=5.346
p =0.066 p=0.186 p=0.262 p =0.043 p=0.038 p = 0.002° p = 0.005°

L: Leisure, PH: Physical health, D/DL: Dependence/Daily life, NE: Negative emotions, WU/F: Worry about ulcer/Foot, BUC: Bothered by ulcer care.

10ne-way ANOVA

2Independent samples t-test
aSignificant difference between groups (Tukey: b > a)
®Significant difference between groups (Tukey: b > c)

respectively). Similarly, physical mobility limitation was asso-
ciated with significant differences in L, D/DL, BUC, and total
DFS-SF scores (p < 0.001, p = 0.001, p = 0.001, and p = 0.025,
respectively).

Regarding duration of wound treatment, statistically signif-
icant differences were found in PH, NE, WU/F, and DFS-SF
total scores (p = 0.008, p = 0.018, p = 0.002, and p = 0.040, re-
spectively). Post-hoc analysis indicated that participants with
wound durations of less than 1 week had higher scores than
those with longer wound durations.

Finally, multivariate linear regression analysis was performed
to identify independent factors associated with the DFS-SF to-
tal score. The regression model was statistically significant (F
=7.390, p < 0.001) and explained 15.8% of the variance in the
DFS-SF total score (R? = 0.158).

The analysis revealed that place of residence (B =-0.243,p =
0.001), BMI (B=-0.161, p = 0.016), presence of diabetic foot
infection (8=-0.180, p = 0.012), and presence of cardiovascu-
lar disease (B = 0.160, p = 0.018) were independent factors
associated with the DFS-SF total score (Table 6).
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Table 4. Comparison of DFS-SF Scores According to Clinical Characteristics

Characteristics L PH D/DL NE WU/F BUC Total Score
(Mean £ SD) (Mean +SD) (Meant SD) (MeantSD) (MeantSD) (MeantSD) (Mean t SD)
Treatment setting
Inpatient 6.87 +15.61 31.33+21.84 17.75+2491 17.69+21.35 16.89+20.75 22.58+26.89 20.59+16.30
Outpatient 15.54+20.48 36.51+30.21 13.48+23.50 27.04+2536 32.31+31.63 1595+19.21 22.05+16.79
Test statistic’ t=3.446 t=-1.443 t=1.889 t=-2.289 t =-4.243 t=2.049 t=-0.644
p =0.001 p=0.151 p=0.060 p =0.004 p <0.001 p =0.042 p=0.520
Body mass index
E'Z:ﬁ;‘“'yight ¥ 1460£2049 327442804 19.80£26.19 28.26+23.50 30.88+29.64 227942311 24.83+16.34
Overweight (b) 11.31+19.64 36.97+2589 16.31+23.11 21.89+2252 27.24+2811 17.70+22.02 21.86%15.85
Obesity (c) 6.35+11.92 28.54+26.53 13.22+25.16 18.31+26.95 13.41+2295 18.48+26.57 16.48+17.55
Test statistic? F=2.521 F=1.784 F =0.906 F=2271 F =5.839 F=0.855 F =3.331
p=0.083 p=0.171 p =0.406 p=0.106 p = 0.003° p=0.427 p=0.038°
Nephropathy
Yes 7.65+16.20 26.93+22.09 12.04+20.30 15.81+21.86 14.03+20.94 17.09+21.67 15.60+13.69
No 11.98+19.13 36.18+27.58 17.77+2531 24.64+2424 2827+29.10 19.70+23.86 23.08+16.96
Test statistic’ t=-1.571 t=-2.149 t=-1.451 t=-2.286 t=-3.792 t=-0.686 t=-3.167
p=0.120 p=0.033 p=0.148 p=0.023 p <0.001 p =0.494 p = 0.002
Cardiovascular Disease
Yes 7.32+1452 34.72+28.18 1212+21.91 19.91+22.63 2426+28.28 14.91+19.25 18.86+15.38
No 16.39+£22.27 33.08+24.37 228412636 26.59+2539 26.09+27.28 2529+27.31 25.06%17.56
Test statistic” t1=-3.328 t=0.440 t=-3.113 t=-2.012 t=-0.466 t=-3.048 t=-2.654
p =0.001 p =0.660 p =0.002 p =0.045 p=0.642 p =0.003 p =0.009
Wagner classification
Wagner 1 (a) 13.76 £21.39 36.69+27.40 221512874 28.06+26.08 28.65+27.55 23.84+27.39 25.61%18.31
Wagner 2 (b) 11.42+£17.58 33.34+26.85 159312282 21.91+2299 2449+27.23 17912124 20.85%15.56
Wagner 3-4 (c) 458+1450 31.52+2498 7.77+16.83 14.58+20.68 19.96+31.18 14.23+20.73 15.30+14.26
Test statistic? F=2.960 F=0.517 F=4222 F=3.991 F=1.151 F=2294 F=4777
p=0.054 p =0.597 p=0.016° p = 0.020° p=0.318 p=0.103 p = 0.009°

L: Leisure, PH: Physical health, D/DL: Dependence/Daily life, NE: Negative emotions, WU/F: Worry about ulcer/Foot, BUC: Bothered by ulcer care.
Values are presented as mean + standard deviation.
TIndependent samples t-test

20ne-way ANOVA
aTukey post-hoc test:a>b > ¢
Tukey post-hoc test:a>b >c

DFS-SF scores observed across all subscales, particularly in
L and D/DL, highlight the substantial restrictions imposed by
the disease on patients’ everyday functioning.

DISCUSSION

This study demonstrated that HRQoL is markedly impaired in
individuals with DFUs, indicating that DFUs represent not only
a clinical condition but also a multidimensional burden affect-
ing physical, functional, and psychosocial domains. The low

A prospective cohort study conducted in Singapore reported
that HRQoL was low at baseline in patients with DFUs, with an
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Table 5. Comparison of DFS-SF scores according to ulcer-related characteristics.

L PH D/DL NE WU/F BUC Total Score

Characteristics (Mean £ SD) (Mean £ SD) (Mean+SD) (MeanSD) (Mean+SD) (MeanitSD) (Mean t SD)

History of DFUs

Yes 1450 £19.03 34.10+22.87 19.40+28.70 19.83+23.69 17.75+20.01 23.12+27.41 21.46+17.40
No 990+18.32 34.04+28.78 15.55+22.84 23.46+24.04 27.22+29.78 17.86+21.91 21.33+16.32
Test statistic' t=1.397 t=0.044 t=1.134 t=0.794 t=-3.174 t=2.002 t=0.548
p=0.126 p =0.990 p =0.329 p =0.349 p =0.002 p=0.011 p =0.961
Wound infection status
Yes 9.59+17.75 32.381+26.34 14.18+22.61 20.20+22.95 23.38+28.16 16.41+20.31 19.35+15.89
No 14.09+20.01 37.80+27.17 21.51+27.27 27.96+2542 28.59+27.67 25.09+2828 2584+17.19
Test statistic’ t=-1.643 t=-1.375 t=-2.049 t=-2.205 t=-1.256 t=-2.247 t=-2.689
p=0.102 p=0.170 p =0.042 p =0.029 p=0.210 p =0.027 p = 0.008
Pain related to DFUs
Yes 1576 +20.87 2510%2.75 19.72+24.42 22.87+2447 22.28+23.93 20.17+2423 21.03+17.12
No 7.35+1571 40.86+28.08 13.96+24.06 22.41+23.65 27.06+30.75 18.28+22.73 21.61+16.14
Test statistic' t=3.229 t=-4.601 t=1.720 t=0.137 t=-1.277 t=0.584 t=-0.253
p =0.002 p <0.001 p =0.087 p =0.891 p =0.203 p =0.560 p =0.801

Physical mobility limitation

Yes 7.98+17.04 35.18+27.45 12.67+21.00 21.99+24.40 2534+29.48 1537+19.41 19.79+15.67
No 20.28 £+20.08 30.57+23.94 28.17+29.85 24.51+22.62 23.91+23.27 30.64+30.09 26.22+18.29
t=-3.980 t=1.084 t=-3.477 t=-0.659 t=0.360 t=-3.437 t=-2.467

i
Test statistic p<0.001 p=0.279 p =0.001 p=0.511 p=0.720 p = 0.001 p=0.025

Duration of wound treatment
<1 week (a) 11.17+19.81 39.66+29.15 16.03+25.25 27.00+25.23 31.78+29.88 19.81+23.50 24.23+17.78

1 week—3 months
(b)
>3 months (c) 10.18£18.52 26.11+24.15 1851+28.34 22.06+23.79 19.67+28.20 17.59+16.98 19.15+15.87

F=0.031 F = 4.996 F=0113 F=4118 F=6.534 F=0.118 F=3.271
p=0.970 p = 0.008 p=0.893 p=0.018° p =0.002° p=0.889 p = 0.040°

11.00£16.99 29.31+2234 16.31+21.78 16.97+21.19 17.81+23.21 18.67+2516 18.30+14.45

Test statistic?

DFU: Diabetic foot ulcers, L: Leisure, PH: Physical health, D/DL: Dependence/Daily life, NE: Negative emotions, WU/F: Worry about ulcer/Foot,
BUC: Bothered by ulcer care.
Values are presented as mean + standard deviation.

TIndependent samples t-test
20ne-way ANOVA

aTukey post-hoc test: a>b,a>c
Tukey post-hoc test: a > b

EuroQol 5-Dimension (EQ-5D) utility value of 0.736 (9). Sim-  reported to be low in individuals with DFUs, with the “physical
ilarly, the Eurodiale study demonstrated that quality of life in  role limitations” domain being the most affected. Likewise,
patients presenting with DFUs was significantly affected, par-  Sekhar et al. (11) showed that both physical and mental quali-
ticularly in the areas of mobility and pain/discomfort (10). In  ty-of-life scores were significantly lower in patients with DFUs
a study conducted by Lima Neto et al. (16) in Brazil, scoreson  compared with individuals without diabetic foot. Furthermore,
most subscales of the SF-36 quality of life questionnaire were  a meta-analysis involving adults with DFUs reported markedly
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Table 6. Multivariate linear regression analysis of factors associated with DFS-SF total score.

Variables B SE B t p 95% Cl for B
Constant 30.126 7.142 - 4.218 <0.001 16.041 to 44.211
Residence (ref: small town) -8.073 2.294 -0.243 -3.519 0.001 -12.596 to -3.549
BMI -3.822 1.578 -0.161 -2.422 0.016 -6.934t0-0.710
Physical mobility limitation (yes) 3.430 2.852 0.089 1.202 0.231 -2.19510 9.055
Diabetic foot infection (yes) -6.220 2.456 -0.180 -2.533 0.012 -11.064 t0 -1.377
Cardiovascular disease (yes) 5.286 2.221 0.160 2.380 0.018 0.906 t0 9.667

DFS-SF: Diabetic Foot Ulcer Scale—Short Form, BMI: Body mass index, B: Unstandardized regression coefficient, SE: Standard error, B:

Standardized regression coefficient, Cl: Confidence interval.

Dependent variable: DFS-SF total score.
Model statistics: R = 0.397; R? = 0.158; Adjusted R? = 0.137; F = 7.390; p < 0.001; Durbin-Watson = 1.987.

lower quality of life, particularly in the domains of physical
functioning, physical role, general health, and vitality (7). To-
gether, these findings consistently demonstrate that DFUs
negatively affect quality of life across multiple dimensions.

In the present study, the relatively low quality-of-life scores
may be explained by the clinical characteristics of the study
population. A considerable proportion of participants expe-
rienced mobility limitation (75.6%), wound infection (69.0%),
and DFU-related pain (43.2%), all of which are known to neg-
atively affect physical functioning and daily activities. Addi-
tionally, the relatively high mean age of the participants (61.59
+ 12.48), with approximately 40% aged =65 years, may have
contributed to the lower HRQoL observed. Advanced age is
often associated with increased comorbidity burden, reduced
physical capacity, and delayed wound healing, which may
lead to a greater impact on quality of life in patients with DFU
(817).

Consistent with previous studies, ulcer severity emerged as
a key determinant of HRQoL in this study. The progressive
decline in quality-of-life scores with increasing Wagner stage
suggests that disease progression is closely linked to worsen-
ing functional status and symptom burden. Advanced-stage
ulcers are typically associated with higher infection risk, pro-
longed treatment duration, and increased likelihood of hos-
pitalization or amputation, all of which may impair patients’
physical and psychological well-being.

Similar findings have been reported in previous research. Al-
rub et al. (18) demonstrated that patients with lower Wagner
stages reported significantly higher quality-of-life scores. Like-
wise, Kudlové and Ko¢varova (8) reported that ulcer depth and
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clinical severity are associated with quality of life in individuals
with DFUs. A systematic review examining the impact of dia-
betic foot complications also concluded that advanced-stage
ulcers cause more pronounced deterioration in quality of life
(19). Furthermore, a meta-analysis of DFU studies reported
that larger wounds were associated with a significant decline
in quality of life (7). These findings support the notion that ul-
cer severity is one of the key clinical indicators determining
quality of life in patients with DFUs.

Mobility limitation was another critical factor associated with
poorer HRQoL. A large proportion of participants experienced
restricted physical movement, suggesting that loss of indepen-
dence is a central component of the disease burden in DFUs.
Reduced mobility may limit participation in daily and social
activities, thereby negatively affecting both physical and emo-
tional aspects of quality of life. Previous research also high-
lights the importance of mobility in determining HRQoL. The
Eurodiale study reported that inability to walk or dependence
on others for daily activities was associated with a marked
decline in quality of life across many domains (10). Similarly,
studies have shown that mobility limitations negatively affect
physical functioning and activities of daily living in patients
with diabetic foot problems (16,20,21). These findings high-
light the importance of incorporating rehabilitation strategies
and mobility-preserving interventions into DFU management.

This study also highlights the role of clinical complications,
particularly infection and comorbid conditions. Diabetic foot
infection was identified as an independent predictor of low-
er HRQolL, likely reflecting its association with pain, inflam-
mation, and treatment complexity. Similarly, the presence of
cardiovascular disease was associated with reduced quality



of life, possibly due to decreased physical capacity and in-
creased overall disease burden.

Multivariate regression analysis identified place of residence,
BMI, diabetic foot infection, and cardiovascular disease as
independent predictors of quality of life. In particular, place
of residence was found to be one of the strongest predictors
(B =-0.243, p = 0.001). This finding indicates that HRQoL in
patients with diabetic foot disease is influenced not only by
clinical factors but also by socioeconomic and environmental
conditions, such as access to healthcare services, availability
of social support, and healthcare infrastructure (21).

Individuals living in large cities had lower quality-of-life scores
in this study. This finding may reflect differences in living con-
ditions, the burden of disease, social support networks, and
access to healthcare services in large cities. However, this
finding needs to be clarified by further studies. Furthermore,
lower educational and economic status were associated with
poorer quality of life, which may be explained by differences in
health literacy, self-care behaviors, and access to healthcare
resources (13).

Body mass index was also negatively associated with HRQoL
(B =-0.161, p = 0.016). Higher BMI may worsen outcomes in
patients with DFUs through mechanisms such as reduced mo-
bility, increased plantar pressure, delayed wound healing, and
difficulties in implementing effective off-loading strategies (7).
Consequently, obesity may exacerbate both ulcer formation
and the wound-healing process while simultaneously limiting
physical functioning and independence. These findings un-
derscore the importance of integrating weight management
strategies into comprehensive DFU care.

Diabetic foot infection was also identified as an independent
determinant of HRQoL (B = -0.180, p = 0.012). Infection may
negatively affect patients’ physical and psychosocial well-be-
ing through pain, inflammation, prolonged treatment duration,
and increased need for hospitalization (22). Similarly, the deci-
sive role of infection on quality of life is also emphasized in the
literature (10,23). Consequently, early diagnosis and effective
management of infection are essential not only for clinical re-
covery but also for preserving patients’ quality of life.

The presence of cardiovascular disease was identified as an
independent determinant of quality of life. Cardiovascular
diseases can negatively affect quality of life in patients with
diabetic foot through mechanisms such as peripheral circu-
latory disorders, reduced physical capacity and functional
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limitations (14,23). The fact that cardiovascular diseases re-
duce physical capacity and lead to functional limitations may
contribute to a decline in quality of life in patients with diabetic
foot. Furthermore, the identification of the presence of cardio-
vascular disease as one of the independent determinants of
quality of life in the regression analysis in this study supports
the importance of this relationship.

Although the regression model explained a modest proportion
of variance in HRQol, this finding suggests that additional
psychological, behavioral, and healthcare-related factors may
also contribute to patient outcomes. Nevertheless, the predic-
tors identified in this study provide clinically relevant targets
for intervention.

Overall, these findings indicate that improving HRQoL in pa-
tients with DFUs requires a comprehensive and multidisci-
plinary approach. Beyond wound care, effective management
should include infection control, management of comorbidi-
ties, mobility support, and attention to socioenvironmental
determinants of health. Such integrated care strategies may
enhance both clinical outcomes and patient-reported quality
of life.

This study has several limitations. First, the cross-sectional
design limits the ability to establish causal relationships be-
tween variables. Second, the sample was recruited from two
healthcare centers, which may limit the generalizability of the
findings. Third, quality of life was assessed using self-report-
ed measures, which may introduce response bias. In addition,
the cross-sectional design did not allow evaluation of longitu-
dinal changes in HRQoL over time. Despite these limitations,
the inclusion of participants from two different clinical centers
enhances the clinical relevance of the findings. Future mul-
ticenter and longitudinal studies are needed to better under-
stand the determinants of HRQoL in patients with DFUs.

In conclusion, this study demonstrates that HRQoL is gener-
ally impaired among individuals with DFUs and is influenced
by both clinical and sociodemographic factors. Ulcer severity,
diabetic foot infection, mobility limitations, BMI, and comorbid
cardiovascular disease were associated with poorer HRQoL,
while place of residence emerged as an important socioen-
vironmental determinant. Our findings highlight the multidi-
mensional burden of DFUs and emphasize the need for ear-
ly identification and management of modifiable risk factors.
Further longitudinal research is needed to better understand
the long-term impact of these interventions on quality of life.
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