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Abstract 
Staphylococcus aureus is a common cause of delayed wound healing world-
wide, especially among diabetic patients, due to the bacterium’s resistance to 
antibiotics. This study aimed to investigate the prevalence, antimicrobial sus-
ceptibility patterns of S. aureus, and potential risk factors for its occurrence in 
diabetic wound infections at Moi Teaching and Referral Hospital (MTRH). A 
purposive sampling method was used to select 156 diabetic patients aged 13 
years or older attending the diabetic clinic. Wound swabs were collected asep-
tically, inoculated onto blood agar, and then sub-cultured on Mannitol Salt 
Agar. The isolates were characterized using biochemical tests, while antimi-
crobial susceptibility was assessed via the agar disk diffusion technique. Re-
sults showed that 19.87% were positive for S. aureus, while 80.13% were neg-
ative. Among the positive isolates, 10.48% showed intermediate sensitivity, 
and 29.03% exhibited resistance to at least one antibiotic. More than half of 
the isolates were susceptible to the tested antibiotics. The highest susceptibility 
was observed for Cefoxitin (96.77%) and Clindamycin (80.65%), while Ampi-
cillin demonstrated the lowest susceptibility (25.81%). The study found a 
19.87% prevalence of S. aureus in wounds of diabetic patients at the outpatient 
diabetic clinic of MTRH, with most isolates showing susceptibility to Cefox-
itin, Erythromycin, and Clindamycin. 
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1. Introduction 

Diabetes is an expensive health issue for both patients with diabetes and the 
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healthcare systems globally. The number of individuals with diabetes has almost 
doubled over the previous 40 years [1]. As reported by the International Diabetes 
Federation, approximately 463 million adults worldwide are impacted by diabetes, 
and this number is projected to rise by at least 1.5 times by 2045 [2] [3]. The 
worldwide incidence of diabetes among adults over 18 years of age has also grown 
from 4.7% in 1980 to 8.5% in 2014 [4]. Diabetes mellitus is a common chronic 
disease characterized by persistent hyperglycemia. One of the most serious com-
plications of this disease is diabetic wound infections [5]. According to Hurlow 
[6], diabetic wound infections contribute substantially to morbidity, prolonged 
hospital stays, and costs of healthcare globally for diabetes mellitus patients. Ap-
proximately up to 25% of diabetics develop diabetic wound infections in their life-
time. A recent meta-analysis has shown a greater mortality rate in diabetics with 
diabetic wound infections (99.9 per 1000 person-year) compared to those without 
diabetic wound infections (41.6 per 1000 person-year) [6].  

Diabetic wound infections can contain single or multiple microbes that com-
plicate treatment [7]. Staphylococcus aureus is the predominant organism respon-
sible for acute diabetic wound infections [8]. S. aureus has emerged as a leading 
causative agent due to its adaptability and multiple virulence factors, such as ad-
hesins, that facilitate host infection [9]. Formation of biofilms, and the formation 
of a polysaccharide capsule and several lytic enzymes that protect it from the host 
immune system and antibiotics [10]-[12]. This array of virulence factors, there-
fore, makes the presence of S. aureus in diabetic wounds a big challenge in the 
treatment and management of diabetes. The clinical significance of the pathogen 
has been exacerbated by the emergence and rapid spread of multidrug resistance 
among its strains, which complicates treatment for people with diabetes [13]. Ac-
cording to Anafo [14] The rise of antibiotic-resistant strains such as methicillin-
resistant S. aureus (MRSA) has especially exacerbated the burden of diabetic 
wound infections, slowing down their healing rates and commonly resulting in 
amputations. These resistant strains often lead to treatment failures, necessitating 
the use of more expensive or toxic antibiotics, thereby increasing the economic 
and clinical burden on healthcare systems [14].  

In Kenya, the presence of S. aureus in diabetic wounds has previously been re-
ported [15]-[17]. The studies have shown that S. aureus is a predominant patho-
gen in diabetic wound infections, contributing to delayed healing and increased 
complications. Although some reports have indicated the emergence of antibiotic 
resistance among these isolates, the scope of existing studies remains limited, with 
an insufficient focus on comprehensive antibiotic susceptibility testing and a 
larger patient population, in particular within the local context of Moi Teaching 
and Referral Hospital (MTRH). This research fills this void by offering current, 
site-specific insights into resistance patterns related to diabetic wound infections 
at MTRH. Thus, understanding the prevalence and antibiotic susceptibility pat-
terns of S. aureus is crucial for tailoring effective treatment strategies and guiding 
antibiotic stewardship administration. The present study sought to determine the 
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prevalence and antibiotic susceptibility patterns of S. aureus in samples from dia-
betic wounds from patients attending the MTRH. The findings of this study can 
be instrumental in guiding clinical treatment protocols concerning the most ef-
fective antibiotics for managing diabetic wound infections. Furthermore, the re-
sults can offer critical insights into local antibiotic resistance patterns of S. aureus, 
thereby assisting public health authorities in refining antibiotic stewardship strat-
egies. Ultimately, the results of this study can contribute to improving patient 
treatment outcomes by reducing the burden of antibiotic-resistant infections and 
shaping the overall management of diabetic wounds in Kenya and beyond. 

2. Materials and Methods 
2.1. Study Area and Design 

The study was conducted at the MTRH. This is a government hospital that is lo-
cated 310 km northwest of Nairobi in Uasin Gishu County (Eldoret). Several clin-
ics are run at the hospital, and the diabetic outpatient clinic is one of these clinics. 
This was the means of selecting a primary unit for data collection and analysis, 
which was appropriate to specific research questions, hence purposive sampling 
was used to select patients with diabetic wound infections, the design was appro-
priate to the study since it helped in gathering baseline information concerning 
antibiotic susceptibility pattern bacterial diabetic wound infections in diabetic pa-
tients at the MTRH. Before the recruitment of participants to the study, their con-
sent was sought through the use of Assent forms for those who were between the 
ages of 13 - 17, while consent forms were used for those who were 18 years and 
above. 

2.2. Target Population and Sample Size Determination 

The target population consisted of T2MD patients who developed diabetic wound 
infections, spanning across 13 years old and above, who visited the MTRH dia-
betic clinic for dressing during the study period from 22nd August 2024 to 31st 
January 2025. The sample size for the study was determined following Fisher [18] 
formula as modified by Jung [19] and determined to be 156. 

2.3. Sample Collection and Processing 

Data on the prevalence and antimicrobial susceptibility of S. aureus were collected 
using a laboratory request form, while socio-demographic data were gathered 
through a questionnaire administered to participants. Pus specimens from dia-
betic foot infections were collected by swabbing the wounds aseptically for S. au-
reus screening. The wounds were cleaned with sterile saline, and the swab was 
moistened with sterile saline before being applied to the wound in a zig-zag mo-
tion to swab the entire surface of the wound. Pus specimens from diabetic foot 
infections were also collected by swabbing the wounds aseptically for S. aureus 
screening. Gram staining was performed to identify the organisms present in the 
specimens. The samples were then inoculated onto Blood Agar (BA) plates and 
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incubated at 37˚C for 24 to 48 hours. Isolated colonies were sub-cultured onto 
Mannitol Salt Agar (MSA) and tested for free coagulase enzyme production using 
the tube coagulase test. All confirmed S. aureus strains were further tested for an-
timicrobial susceptibility using the agar disk diffusion method, following the Clin-
ical and Laboratory Standards Institute (CLSI) 2020 guidelines. Antibiotics tested 
included; Amoxicillin (30 μg), Ampicillin (10 μg), Cefoxitin (30 μg), Ciprofloxacin 
(5 μg), Clindamycin (2 μg), Erythromycin (15 μg), Tetracycline (30 μg), and Tri-
methoprim (25 μg). All experiments were conducted in triplicate to ensure relia-
bility. The results were shared with the participants and the attending clinicians 
for further management. 

2.4. Ethical Considerations 

The authority to conduct research was obtained from NACOSTI (license no. NA-
COSTI/P/24/34462). Ethical approval to research human subjects was sought 
from the MTRH/Moi University Institutional Ethics Review Committee (refer-
ence no: IREC/895/2024). The purpose of the study was explained to each of the 
participants. Informed consent was also obtained from patients who met the de-
sired criteria and who agreed to participate in the study. 

2.5. Statistical Analysis 

Data from the questionnaire and laboratory results were coded and converted into 
numerical data, which was entered into SPSS version 20. ANOVA was used to 
determine inferential statistical significance between datasets at a 95% confidence 
level (p ≤ 0.05) and considered to be statistically significant if the difference in 
antimicrobial performance between the tested isolates and the controls had p val-
ues of p ≤ 0.05. Pearson Chi-square (χ2) was used to determine if the risk factors 
were significantly associated with S. aureus infection of wounds from diabetic pa-
tients attending the outpatient diabetic clinic at MTRH. 

3. Results 
3.1. Demographic Characteristics of Participants 

This study utilised a total of 156 patients’ specimens collected out of which 93 
(59.62%) were males and 63 (40.38%) were females. Most of the study partici-
pants were between the ages of 45 - 60 years. A majority (122) of the diabetic 
patients in this study period were married. 19 (12.18%) were single, while 9.62% 
(15) of the positive cases were from widows/widowers. 69 (44.23%) of the pa-
tients had primary school education, while 36 (23.08%) had secondary school 
education. 33 (21.15%) of the respondents had a tertiary school education, with 
only 18 (11.54%) having no school experience. More than half (56.41%) of the 
diabetic patients attending the outpatient diabetic clinic at the MTRH during the 
duration of this study had underlying conditions. A majority of the diabetic pa-
tients, 133 (85.26%), in this study also had previously been hospitalized. A total of 
50 (32.05%) had used antibiotics before they enrolled in this study. The data is 
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presented in Table 1. 
 

Table 1. Demographic characteristics of participants. 

Factor Categories Total (%) 

Age Group (Years) 

13 - 30 15 (9.62) 

31 - 44 26 (16.67) 

45 - 60 60 (38.46) 

>60 55 (35.25) 

Sex Female 63 (40.38) 

 Male 93 (59.62) 

Underlying Conditions 
Yes 88 (56.41) 

No 68 (43.59) 

Hospitalized Yes 133 (85.26) 

 No 23 (14.74) 

Antibiotics Use 
Yes 50 (32.05) 

No 106 (67.95) 

Marital Status 

Single 19 (12.18) 

Married 122 (78.21) 

Other 15 (9.62) 

Level of Education 

Primary 69 (44.23) 

Secondary 36 (23.08) 

Tertiary 33 (21.15) 

No School 18 (11.54) 

3.2. Prevalence of Staphylococcus aureus from Diabetic Wounds of  
Patients 

This study utilised 156 (100%) samples obtained from wounds of diabetic patients 
attending the outpatient diabetic clinic at the MTRH (Figure 1). The yellowish 
appearance of colonies on MSA indicated the presence of S. aureus.  

 

  
(a)                             (b) 

Figure 1. Staphylococcus species on Blood agar (a) and Mannitol Salt agar (b). 
 
Further identification was obtained through Gram staining (Figure 2(a)) and 
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biochemical tests like the Catalase test (Figure 2(b)) and the Coagulase test (Fig-
ure 2(c)) 

 

 
Figure 2. Identification of S. aureus by Gram Staining (a), Catalase test (b), and Coagulase 
test (c). 

 
Upon confirmation of S. aureus from the samples, this study noted that 31 

(19.87%) samples were positive, while 125 (80.13%) samples tested negative. This 
translates to a prevalence of 19.87% as shown in Table 2. 

 
Table 2. Prevalence of Staphylococcus aureus from wounds of diabetic patients at MTRH. 

Samples Examined No. Prevalence (%) 

Positive 31 19.87 

Negative 125  

Total 156  

3.3. Antibiotic Susceptibility Patterns of the S. aureus Isolates 

This study assessed the antibiotic susceptibility patterns of the isolated S. aureus 
against eight (8) antibiotics of different classes/families and with different modes 
of action as prioritized under the MTRH protocol. The clear zones formed around 
the discs were recorded as zones of inhibition (Figure 3), which were measured 
in millimetres using Vernier callipers. S. aureus had varying degrees of suscepti-
bility profiles to the antibiotics they were subjected to by the disc diffusion method 
(Table 3 & Figure 4). Staphylococcus aureus isolated in this study had at least one 
instance of intermediate sensitivity 26, 10.48%) and/or antibiotic resistance 72, 
29.03%) to the other antibiotics. However, more than half of the isolates were sus-
ceptible to the test antibiotics, as shown in Table 3. A higher number of S. aureus 
isolates were susceptible to Cefoxitin (96.77%) and Clindamycin (80.65%), with 
lesser susceptibility to Ampicillin (25.81%) (Table 3). 

 
Table 3. Susceptibility profile of S. aureus to tested antibiotics. 

Antibiotic Susceptible N (%) Intermediate N (%) Resistant N (%) 

Amoxicillin 18 (58.06) 5 (16.13) 8 (25.81) 

Ampicillin 8 (25.81) 11 (35.48) 12 (38.71) 

Cefoxitin 30 (96.77) - 1 (3.23) 
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Continued 

Ciprofloxacin 16 (51.61) 2 (6.45) 13 (41.94) 

Clindamycin 25 (80.65) - 6 (19.35) 

Erythromycin 20 (64.51) 1 (3.23) 10 (32.26) 

Tetracycline 15 (48.39) 6 (19.35) 10 (32.26) 

Trimethoprim 18 (58.06) 1 (3.23) 12 (38.71) 

 

 
Figure 3. Antibacterial susceptibility test of S. aureus showing clear zones of inhibition. A 
display of the results of an antibiotic susceptibility test, illustrating the zones of inhibition 
surrounding different antibiotic discs tested against a S. aureus isolate on Mueller-Hinton 
agar. 

 

 
Figure 4. Antibacterial susceptibility profiles of Staphylococcus aureus isolates from wounds of diabetic 
patients attending the outpatient diabetic clinic at MTRH. 

 
Analysis of variance was used, and a statistically significant p-value of 0.0000 at 

a 95% confidence level (F = 333.72, p < 0.0001) (Table 4) was obtained. This in-
dicates that the mean susceptibility of the isolates varied significantly across the 
different antibiotics evaluated. 
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Table 4. ANOVA table on susceptibility of S. aureus isolated from diabetic wounds of 
patients attending outpatient diabetic clinics at MTRH. 

Source of Variation SS Df MS F p-value 

Between Groups 8195.508 2 4097.754 333.7214 0.0000 

Within Groups 3008.347 245 12.2789   

Total 11203.85 247    

3.4. Risk Factors Associated with the Occurrence of S. aureus in  
Diabetic Wound Infections in Diabetic Patients Attending  
the Outpatient Diabetic Clinic at MTRH 

Out of the 31 (19.87%) positive cases for the presence of S. aureus in wounds of 
diabetic patients, the majority (13) were patients more than 60 years of age. Age 
groups of 13 - 30 and 31 - 44 had 4 (2.56%) positive cases each, while those aged 
between 45 and 60 years old were 10 (6.41%) (Table 5). Despite those aged more 
than 60 years returning a higher positivity rate, the statistically insignificant Chi-
square test p-value of 0.6503 at a 95% confidence level indicated that the age of a 
diabetic patient(s) is not directly linked to the presence of S. aureus in their wounds 
(Table 5). This means that S. aureus is likely to be present in wounds of diabetic 
patients attending the outpatient diabetic clinic at MTRH, irrespective of their age. 

A total of 93 (59.62%) male and 63 (40.38%) female diabetic patients attending 
the outpatient diabetic clinic at MTRH were enrolled in this study. Of the 31 pos-
itive cases, 13 (8.33%) were male, while 18 (11.54%) were female. The statistically 
significant chi-square test p-value of 0.025 at p ≤ 0.05 means that the sex of a dia-
betic patient significantly influences infection with S. aureus (Table 5). The sex of 
diabetic patients, particularly those attending an outpatient diabetic clinic at the 
MTRH, can be linked to the existence and subsequent isolation of S. aureus in 
their wounds. This is evident from the results of this study, whereby female dia-
betic patients returned a significantly higher positivity rate when compared to 
male diabetic patients. 

More than half (56.41%) of the diabetic patients attending the outpatient dia-
betic clinic at MTRH during the duration of this study had underlying conditions. 
Out of the total (31) positive cases of S. aureus infection, 17 (10.9%) were from 
diabetic patients who had underlying conditions, accounting for only 8.97% (14) 
of the total patients enrolled (Table 5). Using the chi-square test, the statistically 
insignificant p-value of 0.8437 at a 95% confidence level indicates that there was 
no relation between the existence of underlying conditions and the presence of S. 
aureus in wounds in this study’s cohort (Table 5). That means that diabetic pa-
tients are likely to get S. aureus infection, whether they have underlying conditions 
or not.  

The majority of the diabetic patients, 133 (85.26%), in this study, had previously 
been hospitalized for various reasons, out of which 26 (16.67%) of them returned 
a positive result (Table 5). Despite that, the statistically insignificant chi-square 
test p-value of 0.808 at a 95% confidence level indicates that there was no relation 
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between the existence of previous hospitalization and the presence of S. aureus in 
wounds (Table 5). This implies that those diabetic patients attending the outpa-
tient diabetic clinic at MTRH are likely to have S. aureus in their wounds, irre-
spective of their prior hospitalization status in this study’s cohort. 

 
Table 5. Risk factors associated with the Occurrence of S. aureus in diabetic wound infections 
from diabetic patients at the MTRH. 

Factor Categories Total (%) Positive (%) Negative (%) p-value 

Age Group 
(Years) 

13 - 30 15 (9.62) 4 (2.56) 11 (7.05) 0.6503 

31 - 44 26 (16.67) 4 (2.56) 22 (14.1)  

45 - 60 60 (38.46) 10 (6.41) 50 (32.05)  

>60 55 (35.25) 13 (8.33) 42 (26.92)  

Sex Female 63 (40.38) 18 (11.54) 45 (28.85) 0.025 

 Male 93 (59.62) 13 (8.33) 80 (51.28)  

Underlying  
Conditions 

YES 88 (56.41) 17 (10.9) 71 (45.51) 0.8437 

NO 68 (43.59) 14 (8.97) 54 (34.62)  

Hospitalized YES 133 (85.26) 26 (16.67) 107 (68.59) 0.808 

 NO 23 (14.74) 5 (3.21) 18 (11.54)  

Antibiotics Use 
YES 50 (32.05) 9 (5.77) 41 (26.28) 0.6874 

NO 106 (67.95) 22 (14.1) 84 (53.85)  

Marital Status 

Single 19 (12.18) 3 (1.92) 16 (10.26) 0.118 

Married 122 (78.21) 22 (14.1) 100 (64.1)  

Other 15 (9.62) 6 (3.85) 9 (5.76)  

Level of  
Education 

Primary 69 (44.23) 16 (10.26) 53 (33.97) 0.192 

Secondary 36 (23.08) 3 (1.92) 33 (21.15)  

Tertiary 33 (21.15) 9 (5.77) 24 (15.38)  

No School 18 (11.54) 3 (1.92) 15 (9.62)  

* Chi-Square test. 
 
A total of 50 (32.05%) diabetic patients attending the outpatient diabetic clinic 

at MTRH in this study had used antibiotics before enrolment. Of the 31 (19.87%) 
positive cases, 9 (5.77%) diabetic patients had used antibiotics, while 41 (26.28%) 
had no history preceding their enrolment (Table 5). This indicated that there was 
no (p-value of 0.6874) relation between prior antibiotic use and the presence of S. 
aureus in the wounds of diabetic patients in this study’s cohort (Table 5).  

A majority (122) of the diabetic patients attending the outpatient diabetic clinic 
at the MTRH during this study period were married. 14.1% (22) of them returned 
positive results for S. aureus infections in their wounds. Three (1.92%) of the pos-
itive cases were from those who were single, while 3.85% (6) of the positive cases 
were from others (widows/widowers) (Table 5). Despite more married individu-
als returning a higher positivity rate, the marital status of diabetic patients (s) is 
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not statistically (p-value of 0.118) directly linked to the presence of S. aureus in 
their wounds (Table 5). This means that S. aureus is likely to be present in wounds 
of diabetic patients at MTRH irrespective of their marital status within this study 
group. 

Out of the 31 (19.87%) positive cases for the presence of S. aureus in wounds of 
diabetic patients, the majority, 16 (10.26%) out of 69, had a primary school edu-
cation. Those with tertiary school education were 33, with 9 (5.77%) returning 
positive results of S. aureus infections. Diabetic patients who attended the outpa-
tient diabetic clinic at the MTRH during the duration of this study and had no 
school experience or had with secondary school education returned 3 (1.92%) 
positive cases each, from a total of 18 and 36, respectively (Table 5). Despite those 
who had primary school education only having a higher positivity rate, the level 
of education of diabetic patient (s) could not be statistically (p-value = 0.192) di-
rectly linked to the presence of S. aureus in their wounds (Table 5). This means 
that S. aureus is likely to be present in wounds of diabetic patients at the MTRH, 
irrespective of their level of education within the population studied. 

4. Discussion 

A total of 156 samples were obtained from wounds of diabetic patients attending 
the outpatient diabetic clinic at the MTRH during the study period. 31 samples 
were positive, while 125 samples tested negative. This translates to a prevalence of 
19.87%. The prevalence result of this study is lower when compared to similar 
studies conducted at Vihiga County Referral Hospital [15]. That study established 
an overall 60.3% prevalence of S. aureus infection among diabetes mellitus pa-
tients. Similar studies in Ethiopia also recorded higher prevalence of 31.1% [20] 
and 25.19% [21]. Mutonga [16] recorded 98% prevalence while Amini [22] re-
ported 87% prevalence. The difference can not only be attributed to the differ-
ences in periods and settings in which the studies were conducted, but also to the 
fact that these studies focused on foot ulcers. According to Mutonga [16], it is 
estimated that 10 - 15% of diabetic patients will develop DFUs at some point in 
their lives. Tuvei [15] also documents that foot ulcers are more prone to infections 
than other wounds. These high prevalences can be attributed to the fact that most 
often, S. aureus colonizes skin or mucosal surfaces. However, it has been docu-
mented that children, HIV or diabetic patients are more prone to S. aureus colo-
nization if they have wounds [23]. They also have the potential to cause serious 
infections if not treated early. Even when the virulence and invasive capability of 
S. aureus strains recovered from diabetes patients’ wounds are lower than those 
of strains typically seen in infections, they nevertheless retain the ability to cause 
and sustain invasive and deep tissue infections [24]. 

The results of this study indicate that antibiotic resistance is not widespread 
among diabetic patients, which has also been reported by other authors before 
[15] [16] [20]-[22]. These findings differ from those of Amini [22] Reported 63.9% 
resistance by S. aureus isolates to Clindamycin. Atlaw [21] Also documented a 
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high level of resistance of S. aureus to erythromycin and trimethoprim, unlike in 
the current study. The authors, however, reported that the S. aureus isolates were 
sensitive to clindamycin, just like in the current study. These also concur with the 
findings of Fawad. [25] who documented that the S. aureus they isolated showed 
high sensitivity to Cefoxitin and Clindamycin. Bhat [26] Also documented that S. 
aureus presented better susceptibility to commonly used antibiotics like Erythro-
mycin, ceftriaxone, and clindamycin. S. aureus isolates showed high rates of re-
sistance to oxacillin (95.2%), clindamycin (68.7%), and erythromycin (65.6%) ac-
cording to Owais [27] the spread of antibiotic-resistant S. aureus complicates ther-
apy, underscoring the need for robust infection control measures, such as en-
hanced hygiene, and the development of novel therapeutic approaches. Given the 
variability in antibiotic resistance patterns, personalized treatment plans based on 
susceptibility testing are essential for effective management. 

The findings of this study regarding the influence of age group on the preva-
lence of S. aureus concur with those of earlier studies. Tuvei [15] reported an even 
higher prevalence rate among those in the 60 years and older age group at 63.8%. 
Amini [22] also documented that more than half (51/90) were more than 60 years 
old. This was similar to Rashid. [28], who established a higher prevalence for 
those aged over 50 years. This observation could be attributed to this group of 
patients having other pre-existing medical conditions like hypertension, reduced 
mobility, and rare visits to the diabetic clinic. The danger of T2D is at its peak 
with an increase in age, especially after 45 years, due to less exercise, and thus 
gaining weight [29]. Therefore, aging may augment T2DM risk through patho-
physiological mechanisms independent of obesity. As has been reported by other 
authors before, as people age, their immune systems become less effective at 
fighting off infections. Older individuals often have reduced neutrophil function 
and other immune impairments, making them more susceptible to infections like 
S. aureus. [30]. 

The sex of a diabetic patient significantly (p = 0.025) influenced infection with 
S. aureus in this study cohort. The sex of diabetic patients, particularly those at-
tending the outpatient diabetic clinic at MTRH, can be linked to the existence and 
subsequent isolation of S. aureus in their wounds. This is evident from the results 
of this study, whereby female diabetic patients returned a significantly higher pos-
itivity rate (11.54%) when compared to male diabetic patients. The highest prev-
alence of S. aureus infections in diabetic wounds in females could be attributed to 
the kind of chores traditionally female-dominated. Most studies have not explored 
the influence of sex in the occurrence of diabetes. That is despite an estimated 17.7 
million more men than women worldwide suffering from diabetes mellitus. How-
ever, when type 2 diabetes is diagnosed, women seem to have a higher load of risk 
factors. Most studies have also not explored the influence of sex in the occurrence 
of diabetes. Women experience greater hormonal fluctuations throughout their 
lives, particularly during pregnancy and menopause, which can affect glucose me-
tabolism and increase the risk of developing diabetes [31]. The influence of sex is 
therefore inconclusive, as some studies demonstrated male gender as a risk factor, 
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some female gender as a risk factor, while other studies have shown no difference. 
Amini [22] reported equal proportions of infections in both sexes. Tuvei [15] re-
ported that females had a higher prevalence of 57.4% as compared to their male 
counterparts at 42.6% just as was in this study also shared the same view [28] [32] 
[33]. However, this study’s results contradicted those of other studies reporting a 
higher prevalence in males than in females [21] [34]-[37].  

More than half (56.41%) of the diabetic patients attending the outpatient dia-
betic clinic at MTRH during the duration of this study had underlying conditions. 
The most frequent was hypertension, followed by heart disease and kidney dis-
ease. Just like other studies before, this study found that underlying conditions 
raise diabetes risk by altering metabolic health, causing insulin resistance, and 
complicating the care of modifiable risk factors. The higher positivity rate can be 
attributed to the already low immune systems among most diabetic patients. Un-
derlying conditions weaken the patient’s immune system, rendering them highly 
susceptible to other infections. Reveles [35] they are of the same opinion, with 
their findings comparable to those from this study. According to the authors, hy-
pertension (76%), dyslipidaemia (52%), obesity (49%), peripheral vascular disease 
(37%), and kidney disease (12%) significantly predispose diabetic patients to S. 
aureus infection.  

A majority of the diabetic patients, 133 (85.26%) in this study, had previously 
been hospitalized for various reasons, out of which 26 (16.67%) of them returned 
a positive result. This is slightly lower than the findings of Reveles [35]. The au-
thors documented a prevalence of 19% among patients with a history of recent 
hospitalization. This suggests that it is possible that S. aureus infection among di-
abetic patients in this and other studies could be due to nosocomial risk. The use 
of improperly sterilized equipment as well as contaminated fomites in hospitals 
could be the main reason. 

The present study identified previous hospitalization as an independent risk 
factor for S. aureus infection. Hospital-acquired infection is one of the most com-
mon causes of microbial infections [38]. According to Liu [39] the occurrence of 
hospital-acquired infections is mainly due to the poor ward environment and the 
inadequate implementation of isolation measures for patients.  

Another 50 (32.05%) diabetic patients attending the outpatient diabetic clinic 
at MTRH in this study had used antibiotics before enrolment. Of the 31 (19.87%) 
positive cases, 9 (5.77%) diabetic patients had used antibiotics. The statistically 
insignificant chi-square test p-value of 0.6874 at a 95% confidence level indicates 
that there was no relation between prior antibiotic use and the presence of S. au-
reus in the wounds of diabetic patients. This means that the S. aureus isolates 
could not be directly labelled as resistant to the antibiotics used by the patients 
before this study. That means they may have been contracted after completion of 
the prescribed dosage. However, that contradicts the findings from Amini. [22] 
who reported that 55.4% of the positive cases had a history of recent antibiotic 
therapy in the last few days. Reveles [35] also holds the same view with a 43% 
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positivity rate documented by the authors. According to Yuan [40] antibiotics can 
raise the risk of diabetes by altering the gut microbiota and impacting metabolic 
health. Additionally, the risk may be confounded by underlying diseases that re-
quire the use of antibiotics. 

A majority (122) of the diabetic patients attending the outpatient diabetic 
clinic at MTRH during this study period were married. 14.1% (22) of them re-
turned positive results for S. aureus infections in their wounds. 1.92% (3) of the 
positive cases were from those who were single, while 3.85% (6) of the positive 
cases were from others (widows/widowers). Similar findings have also been doc-
umented by earlier studies. Tuvei [15] noted that those married had a higher 
prevalence of 84.0%. Aedh [34] also documented similar findings. According to 
Karimi [41], divorced people are less likely to have T2DM, widowed people are 
less likely to have T2DM, and single people are more likely to have it. It has also 
been documented that single men may have a higher risk of diabetes compared 
to married men, while the impact on women can be different depending on the 
specific marital status. Social support, which is frequently provided by marriage, 
has a favourable impact on health-related behaviours, including diet, exercise, 
and treatment compliance. Regarding the effect of marital status on S. aureus 
infection rates, the majority of studies have produced conflicting findings, with 
the majority suggesting that married participants had higher rates [42]. This can 
be attributed to increased exposure and transmission opportunities within 
households. 

Out of the 31 (19.87%) positive cases for the presence of S. aureus in wounds of 
diabetic patients, the majority, 16 (10.26%) out of 69, had a primary school edu-
cation. Those with tertiary school education were 33, with 9 (5.77%) returning 
positive results of S. aureus infections. Diabetic patients who attended the outpa-
tient diabetic clinic at MTRH during the duration of this study and had no school 
experience or had with secondary school education returned 3 (1.92%) positive 
cases each, from a total of 18 and 36, respectively. Tuvei [15] Conducted an edu-
cation level analysis from their data and noted that those with primary level edu-
cation had the highest prevalence rate at 51.1% just like in the current study. Aedh 
[34] also reported similar findings. Reduced socioeconomic status is frequently 
associated with lower education levels, which can result in more exposure to 
cramped living arrangements, unsanitary environments, and restricted access to 
medical treatment. Low levels of education may also contribute to poor dressing 
of their wounds, as most do not acquire sanitary techniques. Highly educated peo-
ple may have easier access to early detection and treatment, which lowers the risk 
of severe infections [43]. These factors can increase the risk of diabetes and/or S. 
aureus infections. 

5. Conclusion 

The study reports an S. aureus prevalence of 19.87% from diabetic wounds of pa-
tients attending MTRH. The majority of the S. aureus isolates were susceptible to 

https://doi.org/10.4236/ojmm.2025.153012


D. O. Oguda et al. 
 

 

DOI: 10.4236/ojmm.2025.153012 162 Open Journal of Medical Microbiology 
 

Cefoxitin, Erythromycin, and Clindamycin, with lesser susceptibility to Ampicil-
lin. With other antibiotics having at least instances of intermediate sensitivity 
and/or antibiotic resistance by the isolates. Sex influences the occurrence of S. au-
reus in diabetic wounds of patients attending the diabetic clinic at MTRH. Age, 
underlying conditions, previous hospitalization, previous antibiotic use, marital 
status, and level of education do not significantly predispose the occurrence of S. 
aureus in diabetic wound patients. The study recommends Surveillance and early 
screening to detect any presence of S. aureus in diabetic wounds at MTRH to track 
the development of resistance trends and guide empirical treatment recommen-
dations, as well as to inform early management measures. Considering the de-
tected patterns of antimicrobial susceptibility, the study suggests that MTRH’s lo-
cal empirical treatment protocols for infections related to diabetic wounds should 
favor Cefoxitin and Clindamycin, while reevaluating the standard use of Ampicil-
lin due to elevated resistance levels. Female diabetic patients should be more cau-
tious to prevent any traumatic injury, which could lead to diabetic wound infec-
tions. 
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