
Wound infection, particularly in chronic wounds 
caused by immune system issues, damages tissues 
and wounds.1 Delayed wound healing, hospital stays, 

sepsis death, increased healthcare costs.2,3 Global 
challenge in managing chronic wounds, affecting 6.5 
million patients and costing $25-50 billion annually, 
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ABS TRACT Objective: This study investigated the effect of training 
by measuring nurses' knowledge, attitudes in relation to infected 
wounds, methods and times of taking cultures from infected wounds, 
and the effect of wound cultures in guiding wound management. Ma-
terial and Methods: A quasi-experimental study was conducted with 
153 nurses working in surgical and intensive care units. Data were col-
lected between July-November 2022, before (pre-test) and after (post-
test) training on wound infection and wound culture, using a 
questionnaire consisting of 3 parts: “nurses’ demographic characteris-
tics”, “nurses’ knowledge” and “nurses’ attitudes towards wound in-
fection and wound culture.” Results: Nurses’ knowledge of wound 
infection and wound culture increased after training, but this did not 
affect their attitudes. While nurses’ knowledge scores were found to be 
low, particularly in issues of timing of wound culture and the process 
of obtaining wound culture specimens, nurses’ attitude scores were 
found to be low before and after training in relation to the timing of 
wound culture and the interpretation of what microorganisms can be 
found as a result of wound culture. Knowledge and attitude scores were 
found to be unaffected by years in the profession and wound care ex-
perience, whereas their gender was significantly affected. While a sig-
nificant increase in knowledge scores was observed in males and in 
attitude scores was observed in females. Conclusion: Due to the lack 
of a practical unity of practice and gaps in knowledge on wound infec-
tion and wound culture collection, a comprehensive training pro-
gramme focusing on evidence-based practice is needed to ensure better 
clinical practice. 
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ÖZET Amaç: Bu çalışmada, enfekte yaralar, enfekte yaralarda kültür 
alma yöntemleri ve zamanı, yara kültürlerinin yara bakımı ve tedaviyi 
yönlendirmede etkisi konularında hemşirelerin bilgi, tutum ve beceri 
düzeylerini ve verilen eğitimin etkisini incelemek amaçlandı. Gereç ve 
Yöntemler: Tek merkezli, ön test-son test tek gruplu yarı deneysel ta-
sarımda olan bu çalışma, bir üniversite hastanesinin cerrahi birimlerinde 
ve yoğun bakım ünitelerinde çalışan toplam 153 hemşire ile gerçekleş-
tirildi. Veriler, Temmuz-Kasım 2022 tarihleri arasında, yara enfeksi-
yonu ve yara kültürü eğitiminden önce (ön test) ve sonra (son test) 
“hemşirelerin demografik özellikleri”, “hemşirelerin bilgisi” ve “hem-
şirelerin yara enfeksiyonu ve yara kültürüne yönelik tutumları” olmak 
üzere 3 bölümden oluşan bir anket kullanılarak toplandı. Bulgular: Bu 
çalışma, hemşirelerin yara enfeksiyonu ve yara kültürüne yönelik bilgi 
düzeylerinin eğitim sonrasında arttığını, ancak bilgi düzeyindeki artışın 
tutum düzeylerini etkilemediği belirlendi. Hemşirelerin özellikle yara 
kültürü alma zamanı ve yara kültür numunesi teslim süreci ile ilgili ko-
nularda bilgi puanları düşük bulunurken; yara kültürü alma zamanı, yara 
kültürü sonucunda hangi mikroorganizmaların bulunabileceğini yo-
rumlama konularında eğitim öncesi ve sonrası tutum yönünden düşük 
puanlara sahip oldukları belirlendi. Hemşirelerin bilgi puanı ve tutum 
puanını meslekte çalışma yılı ve yara bakım deneyimlerinin etkileme-
diği, cinsiyetlerini ise anlamlı derecede etkilediği belirlendi. Erkeklerin 
bilgi puanlarında, kadınların ise tutum puanlarında anlamlı oranda yük-
selme görüldü. Sonuç: Yara enfeksiyonu ve yara kültürü alma konula-
rında pratik olarak bir uygulama birliği olmayışı ve bilgi düzeyindeki 
eksiklikler nedeniyle daha iyi klinik uygulamalar sağlamak için kanıta 
dayalı uygulamaya odaklanan kapsamlı bir eğitim programı gereklidir. 
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with 2% of developed countries experiencing chronic 
wounds.4 Therefore, wound care in surgical clinics is 
one of the necessary elements of nursing care and the 
quality of wound care is very important.5 Wound care 
is one of the primary and routine tasks of nurses who 
focus on restoring the structural and functional in-
tegrity of the skin.6 According to the Turkish Nursing 
Act, the nurse is responsible for mechanical cleans-
ing, irrigation and dressing of the wound, develop-
ment of wound application forms and updating 
information on wound care principles and products 
by following new developments.7,8 Infection is a 
major challenge in wound management and can lead 
to delayed healing. Too many deaths are reported as 
a result of wound infection. In one surveillance study, 
approximately 8.2 million people had at least one 
type of wound infection during their lifetime. A re-
markable increase in life expectancy worldwide, to-
gether with age-related diseases and changing 
lifestyles, has resulted in a high prevalence of readily 
infected chronic wounds in older adults.9,10 It has 
been reported in the literature that nurses’ knowledge 
and practice of wound site infection prevention is 
low. It has also been reported that 38.7 to 50.9% of 
microorganisms isolated from infected surgical 
wounds exhibit antibiotic resistance patterns.11 The 
literature also suggests that the development of com-
petency-based wound infection assessment and man-
agement programme for nurses is urgently needed. 
Nurses are the largest healthcare workforce and are 
among the primary caregivers in the management of 
patients with chronic wounds. In addition, nurses play 
a key role in breaking the chain of infection at the 
wound site. Therefore, nurses’ knowledge and prac-
tice, based on standardized guidelines, is very im-
portant in preventing infection in order to reduce 
morbidity and mortality due to wound infection and 
to achieve faster healing.12 Detecting wound infec-
tion in chronic wounds remains a debate, but accu-
rate diagnosis can prevent complications and prevent 
unnecessary antibiotic use.2,3 Incorrect swabbing 
methods can lead to incorrect culture results, causing 
concerns for wound care practitioners.13 Correct iden-
tification of causative pathogens and antimicrobial 
susceptibility can facilitate treatment and guide care. 
Wound cultures are essential for detecting and guid-

ing treatment.14 There is a considerable lack of 
knowledge and clarity among nurse professionals 
about when a wound is infected, when to culture an 
infected wound, which culture method to use, and 
how wound cultures define microbial load to guide 
antimicrobial treatment.  

This study aimed to investigate the effect of 
training by measuring nurses’ knowledge and atti-
tudes in relation to infected wounds, methods and 
times of taking cultures from infected wounds, and 
the effect of wound cultures in guiding wound man-
agement. 

 MATERIAL AND METHODS  

DESIGN AND PARTICIPANTS 
This quasi-experimental design study was conducted 
on total of 153 nurses. The study population consisted 
of 161 nurses who worked in the hospital’s surgical 
wards. To ensure the success of the training and to 
avoid disrupting the data collection process, the train-
ing was planned to be held every week by dividing 
the nurses into groups with 161 nurses participating. 
However, due to incomplete completion of the post-
test, 8 nurses were eliminated from the study. As a 
result, the study included 153 nurses. Data were col-
lected between July 2022-November 2022. 

RESEARCH quESTIONS 
■ What are nurses’ attitudes and levels of knowl-

edge regarding the clinical indications and 
symptoms of wound infection?  

■ What are nurses’ attitudes and levels of knowl-
edge regarding the proper time to take a 
wound culture in cases of wound infection? 

■ What are nurses’ attitudes and levels of knowl-
edge of wound culture techniques? 

■ What are nurses’ attitudes and levels of knowl-
edge regarding what to do next after collect-
ing a wound sample? 

DATA COLLECTION AND MEASuREMENT TOOL 
Training content and delivery: The training was 

scheduled. The number of nurses in each group was 
limited to 15 for planning purposes. The day of the 

Semra EYİ Turkiye Klinikleri J Nurs Sci. 2023;15(4):903-13

904



training was announced to the nurses in each group. 
The training lasted 40 minutes and was delivered via 
an online training platform. According to the litera-
ture information, the visual presentation content used 
in the training was supported by concept maps and 
mind maps and consisted of 21 slides entitled “Clini-
cal signs and findings in wound infection, timing of 
wound culture collection in wound infection, meth-
ods of wound culture collection, which method of cul-
ture collection is used for which wound, what to do 
after wound culture collection.”1-4,13,14 The nurses who 
were unable to attend the training during the sched-
uled week did so in the weeks that followed. 

Administration of pre- and post-tests: Pre-test 
and post-test were administered via Google Forms 
(Alphabet Inc., USA) using the online method. Be-
fore the training presentation, the pre-test link was 
sent to the participants, and they were asked to fill 
it in before the training. End of the training, the data 
collection link was sent again, the participants were 
asked to complete only the second and third parts of 
the data collection form, and the post-test was ad-
ministered. 

Sociodemographic characteristics of the 
nurses: In the first part of the data collection form, 5 
questions were asked to determine the socio-demo-
graphic characteristics of the nurses (age, gender, 
marital status, current unit/clinic, years in the profes-
sion, and years of interest in wound care). 

Nurses’ knowledge of wound infection and 
wound culture: In the second part, literature-based 
questions were used to measure nurses’ knowledge 
of wound infection and wound culture, using 
true/false answers.1-4,13,14 The knowledge test included 
34 questions about clinical signs and wound infec-
tion (7 questions), when to take a wound culture (3 
questions), the method of taking a culture from the 
wound (5 questions), which method of taking a cul-
ture is used for which wound (7 questions), the pro-
cess of taking wound culture samples (8 questions), 
and the process of delivering wound culture samples 
(4 questions). Nurses received one score for correct 
answers, while their incorrect answers received zero 
score. The highest possible score was 34 (Table 1). 
Three academics who are authorities in the field re-

viewed the structured questionnaire form for clarity, 
comprehensibility, internal consistency reliability, 
and content validity. The final questionnaire was 
given to 5 nurses who weren’t a part of the study after 
content review. The Cronbach’s alpha coefficient of 
the 34-item questionnaire to measure the nurse’s 
knowledge was 0.718. According to the alpha coeffi-
cient obtained, it was determined that the knowledge 
test was reliable. 

Nurses’ attitudes towards wound infection and 
wound culture: In the third part, nurses were asked 
eight questions to evaluate their attitudes towards 
wound infection and wound culture. Nurses’ attitude 
scores were categorized into 3 levels: very much (3 
points), little (2 points), and not at all (1 point). Ac-
cordingly, the highest attitude score was 24, while 
the lowest was 8. The Cronbach’s alpha coefficient 
of the 8-item questionnaire to measure the nurse’s 
knowledge was 0.931. According to the alpha coef-
ficient obtained, it was determined that the know-
ledge test was reliable. 

STATISTICAL ANALYSIS Of DATA 
In the study, knowledge and attitude scores regarding 
wound infection and wound culture were evaluated 
using t-test for dependent groups, Kolmogorov-
Smirnov test for normality, ANOVA test for 3 or 
more groups, and t-test for independent groups. Re-
sults are presented as mean ±s.d. and frequencies and 
percentages for categorical data. The relationship be-
tween knowledge and attitude scores was analyzed 
using Spearman’s rho correlation coefficient. 

ETHICS Of RESEARCH  
Ethical approval was obtained from the Eskişehir Os-
mangazi University Non-Interventional Clinical Re-
search Ethics Committee (date: February 22, 2022, 
no: E-25403353-050.99-294104/2021-364) and in-
stitutional approval from the University Health, Prac-
tice and Research Hospital Directory (date: April 6, 
2022, no: E-93877713-044-314310). Informed con-
sent was obtained from participants, who were in-
formed that the data would be used for scientific 
purposes and would remain confidential. The princi-
ples stated in the Declaration of Helsinki were fol-
lowed in the research. 
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 RESuLTS 

SOCIODEMOGRAPHIC CHARACTERISTICS Of 
NuRSES 
When the socio-demographic characteristics of the 
nurses were examined, the mean age was 37.3±7.2 
years, with 87% being female, 60.9% having over 15 
years of professional experience, and 56% interested 
in wound care for 1-5 years (Table 2). 

NuRSES’ KNOWLEDGE LEvEL Of  
WOuND INfECTION AND WOuND CuLTuRE 
Table 3 shows a statistically significant improvement 
in knowledge of wound infection and wound culture 

after the educational intervention, with higher mean 
scores at post-test (pre-test=19.18±3.37, post-interven-
tion=30.71±2.59) (p<0.001). Statistically significant 
improvements were observed in all test subcategories. 

Table 4 shows that nurses’ attitudes towards 
wound culture were statistically significantly higher 
at post-test than at pre-test [pre-test=18.62 (3.47), 
post-test=19.00 (3.84), p=0.023]. When analyzing the 
mean scores for attitudes to wound culture, statisti-
cal significance was found between pre-test and post-
test attitudes scores to defining clinical signs and 
symptoms of wound infection, performing wound 
culture methods, choosing the appropriate method 
and knowing what to do after taking a wound culture 
sample (p<0.001). On the other hand, there was no 
statistical significance between pre-test and post-test 
mean attitude scores for the time to take wound cul-
ture, microorganism identification, and understand-
ing responsibilities in wound culture (p>0.05). 

RELATIONSHIP BETWEEN NuRSES’  
DEMOGRAPHIC CHARACTERISTICS AND  
WOuND INfECTION AND WOuND CuLTuRE 
KNOWLEDGE SCORE AND ATTITuDE SCORE  
Table 5 presents data comparing nurses’ demo-
graphic characteristics with their knowledge mean 
scores and attitude mean scores. A statistically sig-
nificant difference was found between the pre-test 
and post-test mean score differences for knowledge 
and attitudes of wound infection/culture and the vari-
ables of gender (p<0.05). While a significant increase 
in knowledge scores was observed in males and in at-
titude scores was observed in females.   
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Age (mean±S. deviation) 37.3±7.2 
n % 

Gender 
female 134 87.6 
Male 19 12.4 

Profession  
0-1 year 12 7.8 
1-5 year 19 12.4 
6-10 year 6 3.9 
11-15 year 21 13.7 
16 year and  95 62.1 

Wound care experience  
0-1 year 32 20.9 
1-5 year 54 35.3 
6-10 year 33 21.6 
11-15 year 14 9.2 
16 year and  20 13.1 

TABLE 2:  Socio-demographic characteristics of nurses.

Pre-test Post-test  
               Mean (SD) Mean (SD) T test p value 
Total 19.18 (3.37) 30.71 (2.59) -49.441879 <0.001 
Subcategories  

Clinical signs and symptoms in wound infection 3.52 (1.37) 6.31 (0.70) -23.099518 <0.001 
Time for wound culture 1.66 (0.87) 2.50 (0.55) -23.099518 <0.001 
Wound culture method 2.68 (1.02) 4.53 (0.65) -19.869146 <0.001 
Which culture method is used in which wound 3.99 (1.22) 6.41 (0.79) -25.196582 <0.001 
Wound culture sample collection process 6.85 (1.30) 7.09 (1.12) -6.142022 <0.001 
Wound culture sample delivery process 2.44 (0.83) 3.84 (0.35) -20.925549 <0.001

TABLE 3:  Comparison of wound infection and wound culture knowledge.



Although there was no statistically significant 
difference, it was found that the knowledge and atti-
tude scores of those who had worked in the profes-
sion for 0-1 years and 1-5 years, and the knowledge 
scores of nurses who had been involved in wound 
care for 11-15 years and 16 years or more, increased 
with training, whereas the attitude scores of nurses 
who had been involved in wound care for 0-1 years 
and 6-10 years increased. 

RELATIONSHIP BETWEEN KNOWLEDGE AND  
ATTITuDE SCORES fOR WOuND INfECTION AND 
WOuND CuLTuRE 
Table 6 compares nurses’ knowledge scores on 
wound culture and wound culture attitudes, showing 
that increasing nurses’ knowledge level did not affect 
their attitudes, as there was no significant relation-
ship between knowledge scores and attitude scores. 

 DISCuSSION  
NuRSES’ KNOWLEDGE Of  
WOuND INfECTION AND WOuND CuLTuRE 
Nurses must possess comprehensive wound knowl-
edge to care for patients with varying aetiologies in 
various settings.15 This study investigated the effect 
of training by measuring nurses’ knowledge, attitudes 
on infected wounds, methods and times of taking cul-
tures, and the effect of wound cultures in guiding 
wound management. 

A study reported a significant increase in nurses’ 
wound culture knowledge levels after training.12 Lit-

erature shows wound care knowledge scores range 
from 58-61%, depending on questionnaire or test.15-17 

Tegegne et al. found 40.3% of nurses had good 
wound care knowledge, indicating a need for im-
provement in practice.18 Our study found, in line with 
the literature, nurses correctly answered over half of 
knowledge test questions before training and in-
creased their scores by approximately twice as much 
as the pre-test. Study shows nurses have high knowl-
edge of wound infection and culture, possibly due to 
actively providing wound care in clinical settings. 

Altaweli et al’s study found 74.66% of nurses 
correctly identified inflammation signs and 66.97% 
identified wound infection signs in acute surgical 
wound management.19 Similarly, a study reported 
most healthcare professionals (90%) correctly de-
scribed the symptoms of localized wound infection 
and the characteristics of an infected wound (97%) 
but the rate decreased for topics like the balance be-
tween colonization and infection (64%) and wound 
dressing (38%).20 Our study revealed nurses correctly 
answered the definition of wound infection clinical 
signs and symptoms, increasing their knowledge 
score by 40% after training. The fact that the nurses’ 
pre-test knowledge levels (50.28%) regarding the 
recognition of clinical signs and symptoms of wound 
infection were lower than those found in the litera-
ture studies showed that they did not have sufficient 
knowledge about wound infection control in the cur-
rent situation. The fact that the post-test knowledge 
levels (90.14%) were at the levels found in the liter-
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Pre-test Post-test 
Mean (SD) Mean (SD) T test p value 

Total 18.62 (3.47) 19.00 (3.84) -2.289 0.023 
How important do you believe it is to be able to assess the wound? 2.95 (0.21) 2.65 (0.47) 8.210 <0.001 
How well can you describe the clinical signs and symptoms of wound infection? 2.31 (0.55) 2.44 (0.58) -3.677 <0.001 
How well can you interpret the time of wound culture in wound infection? 2.23 (0.51) 2.26 (0.53) -1.148 >0.05 
How well can you perform wound culture methods? 2.22 (0.51) 2.35 (0.64) -2.900 0.004 
How well can you choose which culture method to apply on which wound? 2.09 (0.66) 2.22 (0.59) -4.642 <0.001 
How well can you interpret that you know what to do after taking the wound culture sample? 2.22 (0.66) 2.43 (0.58) -4.566 <0.001 
How well can you interpret which microorganisms you may encounter as a result of wound culture? 2.18 (0.57) 2.21 (0.59) -0.870 >0.05 
How well would you describe how well you know your responsibilities in obtaining a wound culture? 2.42 (0.65) 2.42 (0.65) 0.000 >0.05

TABLE 4:  Comparison between pre-and post-test scores of nurses’ attitudes towards wound infection and wound culture.



ature studies showed that the defi-
ciencies in practice were addressed 
and awareness increased when the 
nurses were involved in the training. 

Tegegne et al reported that 
66.8% of nurses gave correct infor-
mation when asked about taking a 
swab culture for wound infection.18 
When the results of our study were 
compared with the results of the 
study in the literature, it was found 
that the mean pre-test knowledge 
scores of the nurses on the topics re-
lated to the method of taking culture 
from the wound (53.6%) and the 
method of taking culture specific to 
the wound (57%) were in parallel 
with the literature; in addition, it was 
found that the mean knowledge 
scores of the nurses increased by ap-
proximately 32% and 35%, respec-
tively, after the training. The fact 
that the nurses’ pre-test knowledge 
levels were lower than those found 
in the literature was an unsatisfac-
tory finding and demonstrated the 
need for training in this area. How-
ever, after the training intervention it 
was observed that this rate signifi-
cantly improved and exceeded the 
knowledge rates reported in the lit-
erature. 

Kingsley and Winfield-Davies’ 
study found that nurses took a cul-
ture from a wound based on infec-
tion signs, wound size, pain, 
inflammation, or doctor’s request.21 
In this study, 55.3% of nurses cor-
rectly answered when to take a 
wound culture increasing to 83.3% 
after training. Another study in the 
literature investigating nurses’ 
knowledge and practice of wound 
care found that before training, 25% 
of nurses routinely took cultures 
from wounds, and after training, no 
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cultures were taken unless clinical signs and symp-
toms were observed.22 The low level of knowledge in 
the pre-test was interpreted as a reflection of the 
nurses’ low level of knowledge about the definition 
of clinical signs/symptoms of wound infection and 
the method of taking cultures from the wound. The 
increase in the post-test was interpreted as an impor-
tant finding because it showed that the nurses’ pro-
fessional skills could be improved after the training. 

Again, in the study by Kingsley and Winfield-
Davies, when nurses were asked whether they paid 
attention to the steps involved in taking wound cul-
ture samples, the answer was quite consistently “no”, 
and the rate of nurses not answering ranged from 63-
81% depending on the unit they worked in.21 Again in 
the same study reported that only 25% of the nurses 
recorded clinical information about the patient on the 
culture forms after taking a wound culture, and de-
tailed information about the patient was significantly 
missing.21 In this study, the nurses answered the ques-
tions asked about the culture sampling process cor-
rectly at a high rate in the pre-test, and the average 
score increased after the training. In addition, nurses 
answered the questions asked about the wound cul-
ture sample delivery process correctly at a high rate 
in the pre-test, and the average score increased after 
the training. Although nurses had a low level of 
knowledge about the definition of wound infection 
and the method of taking a culture from the wound, 
their high rate of correct answers to the steps in the 
process of taking a wound culture sample shows that 
the procedures and steps involved are well defined in 
the units where they work and that nurses observe the 
procedures well when other healthcare professionals 
take a wound culture. This difference in study results 

may also be related to the broad nature of these stud-
ies. They were not primarily focused on wound in-
fection and the method of taking a culture from the 
wound.  

NuRSES’ ATTITuDES TOWARDS WOuND  
INfECTION AND WOuND CuLTuRE 
A study conducted with nurses on ensuring tissue vi-
ability in wound care found that 59% of the partici-
pants had a positive attitude, and their attitude scores 
increased after the training.23 Our study found that the 
nurses’ mean attitude scores towards wound infec-
tion and wound culture increased after training. 

A study found 80% of respondents rated their 
wound infection assessment skills poor to fair in 
knowledge and management of wound infections. In 
the same study, 77% of participants reported low at-
titudes towards assessing patient-centred symptom 
findings that may indicate wound infection, such as 
pain.24 In this study, nurses’ attitude scores towards 
wound infection and wound culture were signifi-
cantly higher after training. The mean nurse attitude 
score for defining the clinical signs and symptoms of 
wound infection was 77% of the total score, and this 
increased to 81% in the post-test. In line with this 
finding, nurses’ high attitudinal scores on the com-
ponents of assessing clinical signs and symptoms of 
wound infection may help to prevent inappropriate 
treatment decisions, prevent delays in wound heal-
ing, improve quality of life and reduce healthcare 
costs. 

Buksh et al. study revealed only 27% of partici-
pants knew the time to take wound cultures, 54% cor-
rectly answered wound culture recommendations, 
and 22% knew about the kind of information from 
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Wound infection & culture attitudes 
Pre-test Post-test 

Wound infection & culture knowledge Pre-test r=0.088 r=0.069 
p=0.277 p=0.397 

Post-test r=0.047 r=-0.016 
p=0.562 p=0.841

TABLE 6:  Comparison of the scores for knowledge and attitudes towards wound infection and wound culture.

  r: Pearson correlation analysis; **Correlation is significant at the 0.01 level (2-tailed). 



the results of wound culture.25 In our study, in paral-
lel with the literature, it was found that the partici-
pants had low scores in terms of attitudes before and 
after the training in terms of interpreting the time to 
take a wound culture in wound infection, which mi-
croorganisms can be found as a result of wound cul-
ture. The attitude of healthcare professionals is an 
important quality that helps to understand how issues 
or processes in clinical care are perceived and to de-
cide what is appropriate for the health of patients. The 
low attitudinal scores obtained in the study may be 
due to nurses believing that the issues of assessing 
wound infection and taking wound cultures are only 
the responsibility of doctors, not nurses. 

RELATIONSHIP BETWEEN NuRSES’  
DEMOGRAPHIC CHARACTERISTICS, WOuND  
INfECTION AND WOuND CuLTuRE  
KNOWLEDGE AND ATTITuDE SCORES 
A study found a significant relationship between 
nurses’ knowledge and their nursing profession du-
ration and wound care experiences. Higher knowl-
edge scores were found in nurses with 1 to 5 years of 
experience in wound care. However, no significant 
relationship was found between knowledge, gender, 
age, or professional qualification.26 In the study con-
ducted by Uba et al, a significant relationship was 
found between the knowledge scores of nurses and 
the duration of their profession.27 On the other hand, 
there are studies in the literature that did not find sta-
tistical significance between nurses’ knowledge and 
the duration of the nursing profession and found that 
nurses with more years of experience in the profes-
sion had lower knowledge scores.28,29  

Our study results showed an increase in the 
knowledge and attitude scores of nurses who had 
been in the profession for 0-1 and 1-5 years and who 
had worked in wound care for 11-15 and 16 years or 
more, and an increase in the attitude scores of nurses 
who had worked in wound care for 0-1 and 6-10 
years after training. This result, which is in line with 
the literature, reflects that nurses at the beginning of 
their professional experience have a more compre-
hensive knowledge of nursing principles. It also re-
flects the efforts of experienced nurses to update their 
knowledge. Considering that all nurses in the study 

group worked in surgical wards, the fact that these 
nurses had more clinical exposure to wound care due 
to the high frequency of patients requiring wound 
care may have influenced this result. 

Our study found a statistically significant differ-
ence between the pre-test and post-test mean score 
differences in wound infection/culture knowledge, at-
titudes and gender (p<0.05). However, Bilal et al. re-
ported that no statistical significance was found 
between nurses’ gender, wound care experience, and 
attitude scores.26 It can be thought that the fact that the 
majority of the nurses who constitute the study popu-
lation are of the female gender influenced this result.  

RELATIONSHIP BETWEEN WOuND INfECTION 
AND WOuND CuLTuRE KNOWLEDGE AND  
ATTITuDE SCORES 
Our study found that increasing the knowledge level 
of nurses did not affect their attitudes and there was 
no statistically significant relationship between 
knowledge scores and attitudes scores consistent with 
the study of  Bilal et al.26 However, Beeckman et al. 
found a relationship between nurses’ knowledge and 
attitudes that did not overlap with the results of our 
study and some studies indicated an inverse relation-
ship.15,17,30 This finding from our study demonstrates 
the limited usefulness of current training in influenc-
ing nurses’ attitudes towards changing practices in 
routinely handled clinical protocols. This situation 
highlights the need for effective interventions to im-
prove attitudes and clinical practice. 

LIMITATIONS Of THE STuDY  
The nurses participating in this study received the 
training via the online platform. The participants rep-
resent a group of nurses from a single center. Strate-
gies to overcome perceived barriers due to time 
constraints and short-term accessibility of educational 
materials should be explored in further research. De-
spite potential limitations, this study identifies nurses’ 
knowledge and attitudes, gaps and learning needs in 
relation to wound infection and wound culture. It is 
clear that nurses would benefit from educational pro-
gramme to improve their care of chronic wounds. 
Therefore, we recommend the initiation of future 
multicenter studies to obtain a global result. 
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 CONCLuSION 
This study showed nurses’ knowledge of wound in-
fection and culture increased post-training, but not af-
fecting attitudes. While nurses’ knowledge scores 
were found to be low, particularly in relation to tim-
ing of wound culture collection and process of ob-
taining wound culture samples, they were found to 
have low scores in relation to attitudes before and 
after training in relation to the timing of wound cul-
ture collection and interpretation of what microor-
ganisms could be found as a result of wound culture. 
It was found that nurses’ knowledge and attitude 
scores were not affected by years in the profession 
and experience of wound care, but their gender was 
significantly affected. It was concluded that there was 
no practical agreement on wound infection and 
wound culture, that nurses were deficient in this re-
gard and that training was needed. Therefore, a com-
prehensive educational programme focusing on 
evidence-based practice is needed to ensure positive 
attitudes and better clinical practice. Opportunities 

for nurses to participate in research activities should 
be included in evidence-based protocols for wound 
infection and culture taking, and nurses should be in-
formed about the importance of evidence-based prac-
tice in clinical practice for wound infection and 
culture taking.  
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