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ABSTRACT

Objective: This study aimed to evaluate the knowledge levels and clinical approaches of family
physicians, who play a critical role in primary healthcare, regarding chronic wound care, including
debridement management, and current dressing materials.

Materials and Methods: This descriptive study was conducted among family physicians working
in Manisa province, Turkiye. Data were collected using a 93-item questionnaire about demograph-
ic characteristics and knowledge regarding chronic wound management. Each correct response
was assigned one point, and total scores were standardized to a 100-point scale. In addition to
descriptive statistics, the Shapiro-Wilk test was used to assess normality, and group comparisons
were performed using the independent samples t-test or Mann-Whitney U test. Competency areas
between groups were visualized using a radar chart.

Results: A total of 200 family physicians participated in the study. Most participants (87%) had not
received formal training in chronic wound care. Physicians achieved the highest success rate in
the "chronic wound definition” category (77.83%), whereas the lowest performance was observed
in the "wound care and dressing" category (54.05%). Physicians who received chronic wound care
training demonstrated significantly higher knowledge scores across all technical areas, including
debridement management, moisture balance, and dressing materials, compared with those who
had not received training (p < 0.007).

Conclusion: Although family physicians demonstrated adequate awareness in recognizing chronic
wounds, important knowledge gaps remain in their practical management and in the use of modern
wound care interventions and dressing materials. Strengthening wound care training during under-
graduate medical education and family medicine residency training, together with the implementa-
tion of standardized training programs, may help address these gaps and improve chronic wound
management in primary healthcare.
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INTRODUCTION

Chronic wound healing, regardless of etiological origin, is a
complex pathological process in which normal wound-heal-
ing stages fail to be completed within the expected timeframe,
and such wounds are often prone to infection and biofilm for-
mation (7). This condition, increasingly recognized as a global
health concern, affects approximately 40 million people and,
despite advances in modern medical technologies, imposes
a difficult-to-sustain economic burden on healthcare sys-
tems due to its treatment-resistant nature. In particular, the
rapidly increasing aging population, together with accompa-
nying comorbidities such as diabetes and hypertension and
broader demographic changes, is driving the prevalence of
chronic wounds toward what has been described as a "silent
pandemic" (2).

Chronic wounds are defined as wounds that do not follow the
normal healing process and generally fail to heal within four
to six weeks (3). These wounds often remain in the inflam-
matory phase (4). It is estimated that 1-2% of the global pop-
ulation will experience a chronic wound during their lifetime
(5). Factors such as diabetes, venous hypertension, peripheral
artery disease, poor nutrition, wound bed hypoxia, and infec-
tion contribute to the chronicity of wounds (6). While the nor-
mal healing process consists of hemostasis, inflammation,
proliferation, and maturation phases, this balance is disrupted
in chronic wounds (7). In chronic wound management, de-
bridement of necrotic tissue, infection control, maintenance
of appropriate moisture balance, and pressure relief are fun-
damental steps (8). Treatment may involve modern dressing
materials, such as hydrocolloids, alginates, and hydrogels, or
advanced methods, such as negative-pressure wound thera-
py, depending on the wound characteristics. One of the key
factors exacerbating the problem is the reduction of chronic
wound management to simple wound dressing and the lack
of a multidisciplinary approach. Although primary healthcare
services represent a strategic component in managing this
problem, the competence of family physicians in current de-
bridement techniques, wound-bed preparation (TIME [Tissue,
Infection/Inflammation, Moisture, Edge] and TIMERS [Tissue,
Infection/Inflammation, Moisture, Edge, Repair/Regeneration,
Social factors] frameworks), and modern dressing materials
remains a subject of debate. Nonstandardized diagnosis and
treatment approaches may result in prolonged healing times,
costly complications, and deterioration in patients' quality of
life.

Primary healthcare services play a critical role in the ear-
ly diagnosis, treatment, and patient education processes of
chronic wounds. Improving family physicians' knowledge in
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this area may enhance patient outcomes and help reduce the
burden on the healthcare system (9).

This study aimed to evaluate the knowledge levels and clini-
cal approaches of family physicians regarding chronic wound
care, including debridement management, infection control,
and current dressing materials.

MATERIALS AND METHODS

Study Design and Sample Selection

The population of this descriptive study consisted of 470 con-
tracted family physicians working in Manisa province, Tirki-
ye. During the research process, we aimed to recruit as many
family physicians as possible who agreed to participate in the
study within the specified dates.

Some of the family physicians declined to participate, and
the research was completed with the participation of family
physicians who volunteered for the study. The overall partic-
ipation rate was 86.2%. The study protocol was approved by
the Manisa Celal Bayar University Faculty of Medicine Health
Sciences Ethics Committee on September 6, 2023 (No:
20.478.486/987).

Data Collection Tools and Application

Data were collected using a 93-item knowledge questionnaire.
The first section included questions on the demographic and
occupational characteristics of the participants, and the sec-
ond section covered the knowledge of chronic wound man-
agement, including the TIMERS framework, general wound
care, dressing, and wound types (diabetic, venous, ischemic,
and pressure ulcers).

In evaluating the knowledge questionnaire, 1 point was award-
ed for each correct response, and 0 points were assigned for
incorrect or unanswered items. The raw scores were convert-
ed to a 100-point scale (number of correct responses / total
number of questions x 100) and standardized as the "knowl-
edge success score" to facilitate comparative analysis. Data
were collected after obtaining written informed consent from
the participants.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 27.0
(IBM Corp., Armonk, NY, USA). Descriptive statistics were ex-
pressed as numbers (n), percentages (%), means * standard
deviations (SD), and medians (minimum-maximum). The
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normality of numerical data was assessed using the Shap-
iro-Wilk test.

For comparisons between two groups, the independent sam-
ples t-test was used when the data were normally distributed,
and the Mann-Whitney U test was used when they were not.
Cronbach’s a coefficients were calculated to assess scale re-
liability and internal consistency. The competency levels and
knowledge gaps of physicians in chronic wound management
were visualized using a radar chart (spider chart). A p-value <
0.05 was considered statistically significant.

RESULTS

The study was conducted with 200 family physicians among
the 470 working in Manisa province. Of the participants, 123
(61.5%) were male, 146 (73%) were married, 150 (75%) had
children, and 156 (78%) lived with their spouse or children. Re-
garding economic status, 94 (47%) reported that their income
was equal to their expenses. In terms of professional status,
157 (78.5%) were general practitioners, 13 (6.5%) were fam-
ily medicine residents working under contract, and 30 (15%)
were family medicine specialists. Only 26 (13%) physicians
had received training in wound care (Table 1).

Women physicians had a higher mean number of correct
responses (61.25 + 18.41) compared with male physicians
(56.93 + 21.26). Physicians with a bachelor's degree an-
swered 57.81 + 20.32 questions correctly, whereas those
with specialist training answered 63.03 + 19.73 questions
correctly. Physicians working in the city center answered
56.56 = 20.40 questions correctly, while those working in
districts and rural areas answered 59.95 + 20.16 questions
correctly.

When years of professional experience were examined, phy-
sicians with <20 years of experience answered 59.31 + 20.04
questions correctly, while those with >20 years of experience
answered 57.89 + 20.57 questions correctly. Similarly, based
on years of experience in family medicine, physicians with
<10 years of experience answered 57.87 + 21.66 questions
correctly, while those with >10 years of experience answered
59.23 + 19.07 questions correctly.

Among all variables examined, only the difference associ-
ated with wound care training was statistically significant
(p < 0.001). Physicians who had received chronic wound care
training answered 72.53 + 18.96 questions correctly, whereas
those without such training answered 56.51 + 19.68 ques-
tions correctly.
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Table 1. Sociodemographic characteristics of family

physicians.

Variable n (%)
Sex

Female 77 (38.5)
Male 123 (61.5)
Income status

Income less than expenses. 35(17.5)
Income equal to expenses 94 (47)
Income greater than expenses 71 (35.5)
Marital status

Married 146 (73.0)
Not married 54 (27.0)
Having children

Yes 150 (75.0)
No 50 (25.0)
Educational status

Bachelor’s degree 170 (85.0)
Specialist (residency-trained) 30 (15.0)
Years in medical practice

<20 years 100 (50.0)
>20 years 100 (50.0)
Years working as a family physician

<10 years 93 (46.5)
>10 years 107 (53.5)
Work setting

City center 80 (40.0)
District 114 (57.0)
Rural 6 (3.0)
Chronic wound care training

Yes 26 (13.0)
No 174 (87.0)

Question 26, regarding indicators of wound infection, had the
highest number of correct responses (n = 185). This was fol-
lowed by Question 8, which assessed knowledge of the pur-
pose of debridement (n = 184). Question 2, related to the stag-
es of wound healing, ranked third with 1871 correct responses
(Table 3).
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Table 2. Comparison of variables according to the mean

number of correct responses.

Variable Mean + SD p-value
Sex
Female 61.25 +18.41

0.236 "
Male 56.93 +21.26
Specialist Training
Yes 63.03 £ 19.73

0.095"
No 57.81 £20.32
Work setting
Town center 56.56 +20.40

0.484 71
District-Rural 59.95+20.16
Years in medical practice
<20 years 59.31 £ 20.04

0.656
>20 years 57.89 £ 20.57
Years in family medicine practice
<10 years 57.87 +21.66

0.7737
>10 years 59.23 +19.07
Chronic wound care training
Yes 72.53 +18.96

<0.001*
No 56.51 £ 19.68

+: Independent samples t-test, T Mann-Whitney U test

In contrast, Question 6, which addressed the types of debride-
ment that can be performed in primary healthcare settings,
had the lowest number of correct responses (n = 60). Ques-
tion 11, concerning the most commonly used agent for enzy-
matic debridement, had the second lowest number of correct
responses (n = 65). Question 50, regarding the replacement
period of alginates, ranked third lowest with 75 correct re-
sponses (Table 4).

Reliability analyses of the subdimensions of the knowledge
questionnaire used in the study are presented in Table 5.
Cronbach'’s a coefficients demonstrated high reliability for the
subdimensions of wound care and dressing (0.929), venous
wounds (0.850), and pressure ulcers (0.839). Acceptable re-
liability was observed for moisture balance (0.751), infection
and inflammation (0.745), ischemic wounds (0.732), and de-
bridement management (0.696).
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Lower reliability values were observed for the chronic
wound (0.387) and diabetic wound (0.505) subdimensions,
likely due to the limited number of items in these catego-
ries. When the knowledge categories were examined, family
physicians achieved the highest success rate in the chron-
ic wound category (77.83%), whereas the lowest success
rate was observed in the wound care and dressing category
(54.05%).

The radar (spider) chart presented in Figure 1 illustrates the
distribution of family physicians’ competencies and knowl-
edge gaps in chronic wound management. The chart demon-
strates an asymmetrical distribution of knowledge across
categories. The chronic wound category is positioned closest
to the outer edge of the chart, indicating the highest level of
knowledge. Conversely, the wound care and dressing cate-
gory lies closest to the center, indicating the lowest level of
performance.

The relationship between receiving chronic wound care train-
ing and knowledge scores is presented in Table 6. Physicians
who had received training (n = 26) demonstrated significant-
ly higher scores than those without training (n = 174) across
nearly all categories.

In the debridement management category, the success rate
was 76.57% in the trained group and 59.87% in the untrained
group (p < 0.007). In the moisture balance category, success
rates were 83.85% in the trained group and 64.43% in the un-
trained group (p < 0.007).

In the wound care and dressing category, which showed
the lowest overall success rate, the trained group achieved
73.35%, whereas the untrained group achieved 51.17% (p <
0.007). In the pressure ulcer category, the success rate in the
trained group (85.71%) was also significantly higher than in
the untrained group (68.72%) (p < 0.007).

Similarly, in the infection and inflammation category, phy-
sicians who received training scored significantly higher
(76.57%) than those without training (62.02%) (p = 0.003). In
the vascular and diabetic wound categories, trained physi-
cians also demonstrated significantly higher knowledge levels
in venous wounds (p = 0.005), ischemic wounds (p = 0.034),
and diabetic wounds (p = 0.011).

However, in the chronic wound definition category, the dif-
ference between the trained group (83.33%) and the un-
trained group (77.01%) was not statistically significant (p
= 0.139).
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Table 3. Questions with the highest number of correct responses.

Questions n (%)
Increased erythema and induration around the wound, increased temperature, and purulent, foul-smelling discharge
- ) ) . 185 (92.5)
indicate a wound infection (Question 26).
Debridement aims to remove hyperkeratotic epidermis, necrotic dermal tissue, foreign bodies, and bacterial load

; 184 (92.0)
from the wound bed (Question 8).
The stages of wound healing are four: hemostasis, inflammation, proliferation, and maturation (Question 2). 181 (90.5)
Ideal wound dressing removes excess exudate from the wound. It should absorb moisture but prevent the wound
from drying out by maintaining moisture balance, completely cover the wound bed, not stick to the wound, reduce 181 (90.5)
pain and odor, be easily available in the clinic, and be easy to learn how to use (Question 36)
Patients with diabetic neuropathy should check their feet daily for any lesions (Question 93) 177 (88.5)

Table 4. Questions with the lowest number of correct responses.

Questions n (%)
Mechanical debridement and otolytic procedures in primary healthcare settings. Debridement and enzymatic

. . 60 (30.0)
Debridement can be performed (Question 6).
Clostridial that does not harm healthy tissue. Collagenase-containing enzymatic ointment is the most commonly

. . 65 (32.5)

used agent for debridement (Question 11).
Alginates require less frequent dressing changes because they can remain on the wound for days (Question 50). 75(37.5)
Hydrofibers. They retain approximately three times as much fluid as alginates. Their use is recommended in wounds 78 (39.0)
with moderate to severe exudate (Question 52). '
Thick polymeric tissue in wounds with abundant exudate. The use of membrane coverings is suitable (Question 56). 79 (39.5)

Table 5. Knowledge scores by category.

Category Number of items Mean + SD Median (Min—Max) Cronbach a
Chronic wound 3 77.83 £26.37 66.67 (0-100) 0.387
Debridement management 11 62.05+22.13 63.64 (0-100) 0.696
Moisture balance 10 66.95 + 25.35 70.0 (0-100) 0.751
Infection and inflammation 11 63.91 +23.82 63.64 (0-100) 0.745
Wound care and dressing 28 54.05 + 28.33 53.57 (0-100) 0.929
Pressure ulcer 7 70.93 + 31.97 85.71 (0-100) 0.839
Ischemic wounds 8 64.63 +27.26 75.0 (0-100) 0.732
Venous ulcer 12 67.67 + 28.25 75.0 (0-100) 0.850
Diabetic wound 3 77.5+28.73 100. (0-100) 0.505

AtaE et al.
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Table 6. Knowledge scores by category.
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Category Trained (n = 26) Untrained (n = 174) p-value
83.33+27.08 77.01 £26.24
Chronic wound 01391
100.0 (0-100) 66.67 (0-100)
76.57 £ 20.76 59.87 £21.55
Debridement management <0.001*1
77.27 (27.27-100) 63.64 (0-100)
83.85+16.99 64.43 + 25.45
Moisture balance <0.001 "
90.0 (40-100) 70.0 (0-100)
76.57 +24.42 62.02 + 23.21
Infection and inflammation 0.003*
81.82 (18.18-100) 63.64 (0-100)
73.35128.05 51.17+27.3
Wound care and dressing <0.001*
83.93 (3.57-100) 53.57 (0-100)
85.71+27.7 68.72 + 32.05
Pressure ulcer <0.001 "
100.0 (0-100) 85.71 (0-100)
74.52 + 25.37 63.15+27.29
Ischemic wounds 0.034*1
81.25 (0-100) 62.50 (0-100)
80.13 +24.62 65.8 £ 28.35
Venous ulcer 0.005*
83.33 (16.67-100) 66.67 (0-100)
89.74 +20.59 75.67 £29.37
Diabetic wound 0.011*t
100.0 (33.33-100) 66.67 (0-100)

Note: Values are presented as mean + SD and median (minimum-maximum).

FIndependent samples t-test ,t Mann-Whitney U test

DISCUSSION

This study evaluated the competencies and clinical approach-
es of family physicians, who play a central role in primary
healthcare services, in chronic wound care, debridement
management, infection control, and the use of current dress-
ing materials. The findings indicate that family physicians
demonstrate a high level of awareness regarding the recog-
nition and the general definition of chronic wounds, but sub-
stantial knowledge gaps remain in practical management and
technical interventions.

Chronic wounds represent a major clinical and economic bur-
den for healthcare systems and significantly impair patients'
quality of life. Since no single medical specialty is responsible
for the management of chronic wounds, their care requires
a multidisciplinary approach involving multiple levels of the
healthcare system.

Family medicine is a comprehensive medical specialty that
provides continuous, person-centered care across all age
groups and health conditions, integrating clinical and behav-
ioral sciences while remaining easily accessible within the
community (10). Within this framework, family physicians of-
ten represent the first point of contact for patients presenting
with chronic wounds, placing them in a key position for early
assessment and initial management. Therefore, strengthening
wound care competencies in primary care is essential and ne-
cessitates the development of structured training programs.

Adequate wound care training enables physicians to perform
appropriate wound assessment, initiate evidence-based treat-
ment, and identify cases requiring referral to specialized care.
Timely and effective wound management at the primary care
level may reduce unnecessary referrals to secondary and ter-
tiary healthcare services while improving patient outcomes.
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In this study, the knowledge levels of family physicians re-
garding chronic wound management were examined, and the
significant impact of training status on knowledge and com-
petency levels was demonstrated. The finding that only 13%
of participants had received wound care training highlights a
substantial educational gap in primary healthcare settings.

Consistent with our findings, the study by Sahan et al. (11) re-
ported that only 19 (10.67%) participants had received wound
care training within the previous four years. In the present
study, wound care training was associated with significant-
ly higher knowledge scores, particularly in areas requiring
technical competence such as debridement management
(p <0.007), moisture balance (p < 0.001), and wound care and
dressing practices (p < 0.007).

Similarly, the study by Fernandez-Araque et al. (12) demon-
strated that greater exposure to wound care training was as-
sociated with improved knowledge levels. Sahan et al. (11)
also reported a statistically significant relationship between
wound care training and knowledge test performance.

The finding that physicians without training achieved only
a 51.17% success rate in the dressing materials category

Ethical Approval: The study protocol was approved by the Ma-
nisa Celal Bayar University Faculty of Medicine Health Sciences
Ethics Committee on September 6, 2023, with decision no.
20.478.486/987.

Informed Consent: Written informed consent was obtained
from all 200 family physicians who voluntarily participated in
the study.
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suggests that modern wound management approaches, such
as hydrocolloids and silver-containing dressings, may not be
sufficiently integrated into routine clinical practice (11).

This study has several limitations. First, it was conducted
among family physicians working in a single province, and
therefore, the findings may not be generalizable to all primary
care physicians in Turkiye. Second, data were collected using
a self-report questionnaire that primarily reflects participants'
theoretical knowledge rather than their clinical practice. Final-
ly, the cross-sectional study design prevents the establish-
ment of causal relationships between the variables examined.

In conclusion, effective chronic wound management in primary
healthcare requires not only the ability to recognize and classify
wounds but also sufficient knowledge of modern wound care
interventions and dressing materials. The findings of this study
indicate that important knowledge gaps persist in the practical
management of chronic wounds among family physicians. Ex-
panding wound care training programs and integrating struc-
tured wound management education into undergraduate med-
ical curricula and family medicine residency training may help
strengthen physicians’ competencies and improve the quality
of chronic wound care in primary healthcare settings.
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