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Abstract

Background

Sex differences are increasingly recognized to play an important role in the epidemiology,

treatment and outcomes of many diseases. This study aims to describe differences between

sexes in patient characteristics, ulcer severity and outcome after 6 months in individuals

with a diabetic foot ulcer (DFU).

Methods

A total of 1,771 patients with moderate to severe DFU participated in a national prospective,

multicenter cohort study. Data were collected on demographics, medical history, current

DFU and outcome. For data analysis, a Generalized Estimating Equation model and an

adjusted Cox proportional hazards regression were used.

Results

The vast majority of patients included were male (72%). Ulcers in men were deeper, more

frequently displaying probe to bone, and more frequently deeply infected. Twice as many

men presented with systemic infection as women. Men demonstrated a higher prevalence

of previous lower limb revascularization, while women presented more frequently with renal

insufficiency. Smoking was more common in men than in women. No differences in presen-

tation delay were observed. In the Cox regression analysis, women had a 26% higher

chance of healing without major amputation as a first event (hazard ratio 1.258 (95% confi-

dence interval 1.048–1.509)).

Conclusions

Men presented with more severe DFU than women, although no increase in presentation

delay was observed. Moreover, female sex was significantly associated with a higher
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probability of ulcer healing as a first event. Among many possible contributing factors, a

worse vascular state associated with a higher rate of (previous) smoking in men stands out.

Background

Diabetic foot ulcers (DFU) are a common, yet devastating complication of longstanding diabe-

tes that is strongly associated with peripheral arterial disease, peripheral neuropathy and foot

deformity. The annual incidence of a DFU in people with diabetes ranges from 0.2% to 11%,

depending on the clinical setting [1]. It is estimated that 19 to 34% of people with diabetes will

develop a DFU in their lifetime. In addition, the recurrence rates are very high [2]. DFUs are

associated with significant morbidity and a higher risk of lower limb amputation [3]. DFU and

amputations have a major impact on the patient’s quality of life [4,5] and on the burden on

and cost to the health care system [1,6]. In this regard, early detection of the development of

new lesions and close follow-up of existing lesions are crucial to improve outcomes in DFU

patients.

Sex differences are increasingly recognized to play an important role in many aspects of

health, such as epidemiology, pathophysiology, disease perception, treatment and outcomes

[7]. Male sex has been identified as a risk factor for the development of DFUs [8]. Moreover,

sex can strongly influence foot care behaviors [9,10]. There are differences in how men and

women manage their diabetes and adhere to the care needed to prevent complications such as

DFU [9–12].

Despite the acknowledgement of a negative role of male sex in the onset of DFU [8], the lit-

erature is less extensive on the differences in clinical presentation and outcomes between men

and women. However, a better understanding will contribute to the optimization of care for

this diabetes complication in a sex-specific manner. Therefore, the aim of this study was to

identify sex differences in co-morbidities, referral pattern, ulcer severity at presentation, and

outcome during a 6-month prospective cohort study in patients with DFU treated in Belgian

multidisciplinary diabetic foot clinics (DFC).

Methods

Data collection

In 2005, a national diabetic foot care program was established in Belgium. The Initiative for

Quality Improvement and Epidemiology in multidisciplinary Diabetic foot clinics (IQED--

Foot) monitors the foot care provided in multidisciplinary DFCs. Every two years, each DFC

prospectively collects data of the first 52 individuals presenting with a moderate to severe DFU

or an active Charcot foot during the inclusion year and the evolution of the DFU over a period

of 6 months. IQED-Foot is thus set up as a prospective cohort study. The national, aggregated

data are analyzed by Sciensano, the Belgian health institute, and results are published in a pub-

lic report. In addition, each DFC receives individual feedback on the care provided and quality

improvement is encouraged by anonymous benchmarking [13].

Data were used from the 2018–2019 IQED-Foot data collection. During the inclusion

period between January 1st, 2018 and December 31st, 2018, 35 recognized DFCs prospectively

included a minimum of 52 patients who met the inclusion criteria. After inclusion, the patients

were followed for 6 months. Sciensano has permission from the Social Security and Health

chamber of the Belgian Information Security Committee to collect and use patient data within

the IQED-Foot database. The processing of personal data was permitted under the legal basis
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of general interest (Article 6(1)(e) and Article 9(2)(j) General Data Protection Regulation

(GDPR)), and therefore did not require an informed consent. All data were pseudonymized by

a trusted third party.

Inclusion criteria

To be included in the study population, individuals had to be 18 years old or older, have diabe-

tes mellitus (type 1, type 2 or other) and present in the DFC with a new DFU of Wagner grade

2 or higher [14], with or without an active Charcot on the same foot, during the inclusion

period. In case the patient presented with multiple DFU, only the DFU with the highest

expected impact on prognosis was included as the index DFU. Duplicate patients were identi-

fied across the 35 DFCs and only the episode related to the first foot problem was retained for

analysis.

Variables

The following baseline data were extracted from the patients’ medical file by the treating physi-

cian: age, sex, diabetes type and duration, smoking status, relevant medical history, referral

pattern, type of foot problem, ulcer location and severity of the index DFU according to the

Perfusion, Extent, Depth, Infection and Sensation (PEDIS) classification system [15]. The

information on the sex of the patient was recorded by the treating physician and classified as

‘male’, ‘female’ or ‘unknown’. In case the patient was included in an earlier data collection,

medical history and stable variables were validated against previous records in the database.

During follow-up, information on index DFU management (offloading, vascular diagnostics,

revascularization, orthopedic surgery and podiatric interventions) and outcomes (DFU heal-

ing, major amputation or death; relapse or new DFU) were recorded. Ulcer healing was

defined as complete epithelialization with or without minor amputation (amputation below

the ankle). Major amputation was defined as an amputation above the ankle, after which heel

support is no longer possible. Full details of the questionnaire are described in the publicly

available IQED-Foot report (Dutch/French) [16].

Statistical analysis

Data analyses were performed using Statistical Analysis System (SAS) 9.4 (SAS Institute, Inc.

Cary, NC). Differences in means and proportions between women and men were statistically

tested with Generalized Estimating Equations, using the logit link function, an interchangeable

correlation structure and robust standard errors (GENMOD procedure). This analysis took

into account that responses were correlated within DFCs and resulted in appropriate inflation

of standard errors, preventing overly optimistic conclusions compared to a standard general-

ized linear model approach. Non-parametric variables were transformed and statistical differ-

ences were assessed with the GENMOD procedure. Missing values were not taken into

account, therefore the denominator reflects the number of registrations with a known value.

Patients were considered lost to follow-up when the first and last contact date were the same

and these patients were excluded from the outcome analyses. Results were expressed as a pro-

portion, a mean (± standard error [SE]) for normally distributed variables or a median (25th

percentile (P25)– 75th percentile (P75)) for non-normally distributed variables. Statistical sig-

nificance was defined as p< 0.05.

A time-to-event analysis was performed for each ulcer-related outcome (DFU healing,

major amputation or death) with the calculation of a hazard ratio (HR) taking into account the

competing risk of the other two outcomes as a first event using a Cox proportional hazards

regression model. The HR was adjusted for general characteristics (age, diabetes duration,
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diabetes type and smoking status), comorbidities (renal insufficiency, kidney transplantation,

cardiovascular disease, and revascularization), wound severity (Wagner grade and PEDIS),

referral delay and follow-up time. HRs are reported with their 95% confidence interval (CI).

Results

Patient characteristics and referral pattern

The majority of the study population (72.0%) were male (Table 1). Women were significantly

older than men. Smoking was more common in men than in women. These differences were

most pronounced in the older age categories. More than 90% of women aged 75 years or older

had never smoked, compared to 36.5% of men. This proportion decreased to 69% in women

and 33.8% in men with an age between 65 and 74 years. In younger age categories, the propor-

tion of smokers and never smokers was similar between the sexes. More men than women pre-

sented with a history of lower limb revascularization or a history of Charcot foot. Renal

insufficiency was more common in women, while end-stage renal disease did not differ

between sexes.

Patient referral and presentation delay were recorded for 1,230 (96.4%) and 1,225

(96.0%) men and 473 (95.6%) and 468 (94.5%) women, respectively. No differences in refer-

ral pattern were observed. The majority of individuals were referred by a health care profes-

sional, while 36.1% of men and 33.2% of women came to the DFC on their own initiative.

The median [P25-P75] presentation delay, being the time between the self-reported onset of

Table 1. Characteristics and medical history of patients at presentation.

All

(n = 1,771)

Men

(n = 1,276)

Women

(n = 495)

p-value men vs women

Age,

mean (SE)

69.7 (0.3) 68.4 (0.3) 73.0 (0.5) <0.0001

Diabetes type, n (%) Type 1 136 (7.7) 97 (7.6) 39 (7.9) 0.8444

Type 2 1,597 (90.2) 1,148 (90.0) 449 (90.7) 0.5614

Other type 38 (2.1) 31 (2.4) 7 (1.4) 0.2035

Diabetes duration, median (P25-P72) 16.4

(8.6–24.0)

16.0

(8.3–23.0)

17.6

(9.3–27.5)

0.0017

Smoking status,

n (%)

Never 756 (47.4) 421 (36.6) 335 (75.6) <0.0001

Ex-smoker 563 (35.3) 505 (43.9) 58 (13.1) <0.0001

Smoker 275 (17.3) 225 (19.5) 50 (11.3) <0.0001

Renal insufficiency�,

n (%)

729 (42.2) 503 (40.5) 226 (46.8) 0.0104

End-stage renal disease†, n (%) 170 (9.9) 116 (9.3) 54 (11.2) 0.2495

Cardiovascular disease‡, n (%) 670 (41.3) 496 (42.5) 174 (38.1) 0.2615

Revascularization lower limbs, n (%) 575 (33.9) 431 (35.2) 144 (30.4) 0.0249

Previous ulcer,

n (%)

918 (51.8) 671 (52.6) 247 (49.9) 0.3515

Previous Charcot,

n (%)

116 (6.5) 92 (7.2) 24 (4.8) 0.0446

Previous minor amputation, n (%) 394 (22.2) 300 (23.5) 94 (19.0) 0.0839

Previous major amputation, n (%) 69 (3.9) 56 (4.4) 13 (2.6) 0.0832

Proportions are expressed as percentages of known values.
a Defined as Modification of Diet in Renal Disease (MDRD) eGFR < 60 ml/min/1.73 m2.
b Defined as renal transplantation or peritoneal or hemodialysis.
c Defined as history of myocardial infarction, coronary artery bypass grafting, percutaneous coronary intervention, stroke or transient ischemic attack.

https://doi.org/10.1371/journal.pone.0281886.t001
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DFU and the first contact in the DFC, was 3.0 weeks and did not differ between men and women

(3.0 [1.0–7.7] vs 3.0 [1.0–8.0] weeks; p = 0.45). Patients with a history of DFU presented earlier

compared to those with no history of DFU (2.6 [1.0–6.0] vs 3.9 [1.7–10.0] weeks) and more fre-

quently presented on their own initiative (45.0% vs 24.1%). No differences were observed between

sexes.

Ulcer characteristics

Lesion burden was similar between sexes: 70.8% and 71.9% of men and women, respectively,

had one lesion (p = 0.52), while 15.0% and 15.4% had an additional ipsilateral lesion (p = 0.84)

and 14.2% and 12.7% had an additional contralateral lesion (p = 0.38). Fig 1 shows the location

of the index DFU. In both men and women, most ulcers were located on the toes. However,

men were significantly more likely to present with a plantar forefoot ulcer compared to

women (26.8% vs 18.0%, p<0.0001). No differences were found in the proportion of ulcers

located on the plantar midfoot, heel, dorsum or malleolus. Men were more likely to have a

DFU spread over multiple locations than women (Table 2).

DFU severity was recorded through the PEDIS classification (Table 2). More than half

of the study population presented with peripheral arterial disease, regardless of sex. Criti-

cal ischemia was significantly more common in men. Women were more likely to present

with an ulcer < 1 cm2. The ulcers in men were deeper, more frequently displaying probe

to bone, and were more frequently deeply infected. Twice as many men presented with a

Fig 1. Location of the index DFU. A color-coded diagram was used by the DFC to indicate the location of the index

DFU: Plantar forefoot (orange), plantar midfoot (yellow), heel (green), malleolus (purple), dorsum (blue) and toes

(red). The number and proportion (%) of men and women with a DFU at a known location is indicated next to the

respective color. The sum of percentages can exceed 100%, as a DFU can span multiple locations. The proportions of

both groups were compared using generalized estimating equations.

https://doi.org/10.1371/journal.pone.0281886.g001
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systemic infection compared as women. Loss of protective sensation was more prevalent

in men.

Ulcer outcome

A total of 64 (3.6%) patients were lost to follow-up, of which 38 men and 26 women. All

other patients not lost to follow-up were included in the outcome analysis. After a median

(P25-P75) follow-up time of 154 (81–184) days, approximately half of the patients had

healed, with or without minor amputation (Fig 2). Although not statistically significant, a

slightly higher proportion of women had a healed DFU without any amputation at the

end of follow-up compared to men (Fig 2A; 39.2% vs 34.6%, p = 0.05). 10.0% of men and

9.4% of women healed with a minor amputation (p = 0.45) (Fig 2B). Less than 5% of the

study population underwent a major amputation (Fig 2C), with no differences between

sexes (men 4.3% vs women 3.2%, p = 0.34). No sex differences were observed in the mor-

tality rates (men 6.5% vs women 8.5%, p = 0.10) (Fig 2D). In addition, no differences were

found in the median time to an event (healing, amputation or death) between sexes

(Fig 2F–2I).

The Cox proportional regression analysis with competing risks demonstrated that women

were more likely to heal without major amputation as a first event (crude HR: 1.156 (95% CI

0.999–1.338); adjusted HR: 1.258 (95% CI 1.048–1.509)). On the contrary, no significant asso-

ciation was found between sex and major amputation (crude HR: 0.748 (95% CI 0.394–1.420);

adjusted HR: 1.117 (95% CI 0.472–2.640)) or death (crude HR: 1.071 (95% CI 0.710–1.615);

adjusted HR: 1.054 (95% CI 0.537–2.069)) as a first event.

Table 2. Ulcer severity according to the PEDIS classification.

All

(n = 1,771)

Men

(n = 1,276)

Women

(n = 495)

p-value men vs women

DFU side,

n (%)

Right 895 (50.5) 656 (51.4) 239 (48.3) 0.1984

DFU location,

n (%)

> 1 location 122 (7.0) 101 (8.0) 21 (4.3) 0.0107

Ulcer severity according to PEDIS

Perfusion,

n (%)

No PAD 764 (45.3) 553 (45.5) 211 (44.8) 0.9511

Subcritical ischemia 683 (40.5) 478 (39.3) 205 (43.5) 0.3252

Critical ischemia 240 (14.2) 185 (15.2) 55 (11.7) 0.0416

Extent,

n (%)

< 1 cm2 498 (29.2) 337 (24.7) 161 (34.2) 0.0156

� 1 cm2 and < 3 cm2 797 (46.8) 592 (48.1) 205 (43.5) 0.1290

� 3 cm2 408 (24.0) 303 (24.6) 105 (22.3) 0.2781

Depth,

n (%)

Superficial 235 (13.7) 161 (13.0) 74 (15.6) 0.4955

Deep 935 (54.6) 660 (53.4) 275 (57.9) 0.0594

To bone 542 (31.7) 416 (33.6) 126 (26.5) 0.0033

Infection,

n (%)

No infection 490 (28.5) 335 (27.1) 155 (32.2) 0.0196

Superficial 553 (32.2) 385 (31.1) 168 (34.9) 0.3231

Deep 586 (34.1) 442 (35.7) 144 (29.9) 0.0441

Systemic 89 (5.2) 75 (6.1) 14 (2.9) 0.0100

Sensation,

n (%)

No protective sensation 1,370 (85.9) 1,008 (87.3) 362 (82.5) 0.0103

Proportions are expressed as percentages of known values.

DFU: Diabetic foot ulcer; PAD: Peripheral arterial disease.

https://doi.org/10.1371/journal.pone.0281886.t002
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Discussion

Sex differences are increasingly recognized to play an important role in many aspects of health

[7]. This study focused on sex-related differences in a cohort, followed in multidisciplinary

diabetic foot clinics in Belgium.

Patient characteristics

Almost three quarters of this study population with moderate to severe DFU was male. This

appears to be in line with observations in the literature identifying male sex as a risk factor for

the development of DFU [8]. This can be attributed, at least in part, to sex differences in dis-

ease awareness and self-care. It has been suggested that men are less likely to report chronic

disease, indicating reduced disease awareness [17]. Women, on the other hand, are more

attentive to symptoms and seek professional care sooner and more frequently than men

[10,18]. In the context of DFU, women perform foot self-care more accurately [9–12],

although men are less likely to use inappropriate footwear [10].

Fig 2. Outcome of the index DFU after 6 months for patients not lost to follow-up. A-E. Proportion of all patients (green, n = 1,707), male patients

(blue, n = 1,238) or female patients (red, n = 469) who achieved the specified outcome during the follow-up period of maximum 6 months, being A.

Healing without any amputation; B. Healing with minor amputation; C. Resolved by major amputation; D. Death or E. Chronic ulcer. Deaths were

recorded throughout the follow-up period, bringing the total sum of the percentages above 100%, as some patients deceased after healing or major

amputation. F-I. Boxplots showing the spread of the time (in days) to an event, being F. Healing without any amputation; G. Healing with minor

amputation; H. Major amputation or I. Death. The median time-to-event is indicated by the horizontal line, the mean time-to-event by the circle.

https://doi.org/10.1371/journal.pone.0281886.g002
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Women were on average 5 years older than men. However, long diabetes duration rather

than age could be a risk factor for the development of foot complications [8]. Both men and

women presented with longstanding diabetes. Although clinically not very relevant, a differ-

ence of 1.6 years in median diabetes duration was observed in the current study.

Substantial differences in the general smoking habits between men and women were found.

These differences were most pronounced in the older age categories. The sex and age distribu-

tion of smoking habits in individuals over 65 years old in our study population is consistent

with the Belgian national data. In contrast, the national data show a higher proportion of

never smokers in the female population aged 45–54 years and 55–64 years compared to the

current cohort (62.2% and 50.6% vs 44.4% and 43.9%, respectively). This could indicate a

higher tobacco use among women aged 45–64 who presented with a DFU compared to the

national population in 2018 in Belgium [19].

Men and women in this study demonstrated a differing pattern of co-morbidities that are

key aspects of DFU.

Firstly, although both sexes presented a similar proportion of clinical symptoms of periph-

eral atrial disease (PAD), men more frequently presented with critical limb ischemia, indicat-

ing a higher prevalence of severe PAD in men in this cohort. The major risk factors for PAD

are well known and include advanced age, diabetes, and tobacco use. Remarkably, sex could

not be identified as a risk factor in a recent meta-analysis [20]. On the other hand, women are

more likely to present with asymptomatic disease, resulting in later diagnosis in more

advanced stages of PAD [21]. In addition, women are less likely to undergo lower limb revas-

cularization [22], an element also reflected in the current study cohort. Unlike cardiovascular

disease, there is no evidence that diabetes poses a higher excess risk for the development of

PAD in women compared to men [23].

In general, smoking is associated with a worse cardiovascular state and a 25% greater

increase of cardiovascular risk in women [24]. Furthermore, having diabetic foot problems in

itself is a risk factor for cardiovascular complications, especially in women [25]. A higher prev-

alence of cardiovascular disease in women was not present in the current study, possibly due

to the very high cardiovascular risk in both sexes. Smoking is considered a risk factor for

worse outcomes in individuals with diabetic foot problems [8].

Secondly, a significantly higher proportion of women presented with renal insufficiency

compared to men. This observation is in accordance with the literature. Men with diabetes,

especially those with a diabetes duration of more than 25 years, appear to be at higher risk

for diabetic nephropathy than premenopausal women. In contrast, postmenopausal women

are at increased risk compared to men [26]. The vast majority (> 94%) of women included

in the current study were 55 years or older, therefore we can assume that they were indeed

postmenopausal. In Belgium, national data on renal insufficiency are available for a subset

of individuals with diabetes using 3 or more insulin injections per day or pump therapy.

Note that due to the sampling conditions of these national data, the proportion of people

with type 1 diabetes mellitus (30%) is higher compared to our study cohort (8%). In this

national data set, women also present with renal insufficiency more frequently than men

(41.0%, mean age 66.2 years vs 33.5%, mean age 64.1 years, p<0.0001) [27]. A higher preva-

lence of end-stage renal disease has been reported in women than men [26]. However, this

was not the case in our study cohort, nor in the national data set [27]. The exact mecha-

nisms underlying the preponderance of female sex in the development and progression of

diabetic nephropathy are not yet fully understood. The proposed mechanisms include dif-

ferences in sex hormones, hemodynamics of the kidney, adiponectin concentrations and

concomitant risk factors, such as smoking [26].
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Ulcer characteristics

In this study, men presented with more severe DFU compared to women. Ulcers were larger,

deeper and significantly more frequently associated with osteomyelitis or systemic infection.

Although osteomyelitis and male sex have been identified as individual risk factors for ampu-

tation [28,29], patient sex does not affect the likelihood of DFU infection [30]. Some studies

indicate that men are more prone to developing surgical site infections [31]. At a biological

level, there are sex-related differences in the immune response to infection, as highlighted by

the Coronavirus Disease 2019 (COVID-19) pandemic [32]. Another explanation may be the

sex-related differences in health-related behaviors, which may lead to differences in the timeli-

ness in which care is sought for acute problems such as infection [17]. Remarkably, in our

study population, the most severe DFU was not associated with a longer presentation delay in

men, nor with the proportion of individuals referred by a healthcare professional. It should,

however, be noted that presentation delay was a patient-reported variable and may be suscepti-

ble to recall bias.

Approximately half of men and women had a history of previous DFU. Recurrence rates

are indeed known to be very high, with an estimated 60% within 3 years, and 65% within 5

years [2]. A recent meta-analysis demonstrated that the male sex is associated with an

increased incidence of DFU recurrence [33]. Nonetheless, it should be noted that in many

studies on recurrence, sex is not taken into consideration in the statistical analysis [34,35].

Remarkably, a history of Charcot foot was significantly higher in men. The data in the litera-

ture on sex-related differences in the prevalence of Charcot foot remain controversial [36].

A significantly higher proportion of plantar forefoot DFU was seen in men. Obese individu-

als have been previously shown to have increased plantar peak pressures, with the highest

effects in the plantar forefoot and midfoot regions [37,38]. However, no data on weight or

body mass index were collected in the current study. The overall effect of sex on plantar pres-

sure is not clear, as one study suggested that female sex is associated with changes in peak pres-

sure in the hindfoot and forefoot region [39], while others reported an association with

abnormal pressure distribution at the lateral part and midfoot [38]. Elevated forefoot pressure

may also result from diabetic neuropathy [39]. In our study cohort, men indeed presented

slightly more frequently with loss of protective sensation compared to women. This observa-

tion is consistent with data from the literature, indicating that diabetic neuropathy is more

common and develops earlier in men than in women [40].

Ulcer outcome

Our analysis demonstrated, although not significant, a slightly higher healing rate without any

amputation after 6 months of follow-up for women compared to men. After adjusting for

ulcer severity and patient characteristics, female sex was significantly associated with a higher

probability of ulcer healing as a first event. Minor and major amputation rates did not differ

between the sexes. The latter observation is in contrast with previous studies in which men

with diabetes are at higher risk of undergoing amputations, both minor and major [28,29]. In

the literature, this higher risk is attributed to the fact that men are more likely to have risk fac-

tors for lower limb amputation, such as tobacco use, PAD, peripheral neuropathy, deep and

infected DFU [28]. Interestingly, socio-economic status also appears to have a greater impact

on amputation risk in men than in women [41].

Several studies suggest that female and male patients are treated differently to some extent.

Women with diabetes are less likely to reach targets for cardiovascular prevention, such as

lipid, blood pressure and glycated hemoglobin (HbA1c), less likely to undergo lower limb

revascularization, less likely to be monitored for foot and eye complications, and less likely to
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be reminded to wear their therapeutic shoes by clinical staff [9,22,40,42]. This is even further

complicated by the observation that some pharmacological treatments have different efficacy

between sexes [40,43,44]. Moreover, the literature also shows that the sex of the treating physi-

cian can influence the outcome, a factor that puts particularly female patients at risk when they

are treated by a male physician [45,46].

These observations indicate that health care professionals should be aware of the effect of

sex differences in the prevention, treatment and follow-up of DFU. Moreover, the impact of

sex on the patient’s own perception of their disease and the care they receive should not be

neglected. These differences should be taken into account to optimize preventive and thera-

peutic strategies for diabetes and diabetic foot care in a more sex-specific way.

Strengths and limitations

An important strength of the study is the nationwide data collection with a large number of

“real-world” observations. Moreover, the observational data are collected in a prospective

manner, hereby reducing the risk of bias. However, we also acknowledge some limitations.

First, the study only included information on moderate to severe DFU, which could have

resulted in an overestimation of comorbidities and DFU severity. A second limitation is that,

although many parameters were recorded in the IQED-Foot database, no data were collected

on body mass index, glycated hemoglobin, lipid status, socio-economic status, lifestyle profile

or patient-reported experience measures, all of which are of interest when studying a sex-

related effect.

Conclusion

To conclude, in our study population, men presented with more severe DFU than women,

although no increase in presentation delay was observed. Moreover, female sex was signifi-

cantly associated with a higher probability of ulcer healing as a first event. Of the many possible

contributing factors, a worse vascular state associated with a higher rate of (previous) smoking

in men stands out. These findings suggest that attention to sex should be included in both

research and clinical optimization of preventive and therapeutic strategies in the treatment of

diabetic foot ulcers.
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