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Abstract:  
Background: Medical complications might result from MRSA infections in healthcare contexts. MRSA treatment 
and management improve with precise detection. This study compares disc diffusion versus broth microdilution 
for Methicillin-Resistant Staphylococcus Aureus (MRSA) detection in terms of timeliness, accuracy, and cost. 
Method: This retrospective study examined 150 MRSA isolates from clinical samples from 2021 to 2023. 
Research’s employed disc diffusion and broth microdilution to test microorganisms for methicillin resistance. 
Turnaround time, cost per test, accuracy, specificity, and sensitivity were assessed. Patient data and test results 
were statistically analysed to evaluate each procedure. 
Result: Broth microdilution exceeded disc diffusion with 98.7% sensitivity and 95.6% specificity. Disc diffusion 
took 18 hours, while broth microdilution took 24 hours . Although broth microdilution is more exact, disc diffusion 
is cheaper and faster and can be employed in some therapeutic situations. 
Conclusion: MRSA detection is better with broth microdilution than disc diffusion also more sensitive and 
precise. Time  savings via disc diffusion are worth considering in resource-constrained scenarios. Based on patient 
condition and resources, clinicians should choose the optimum technique. Future research should focus on cost-
effective and molecular MRSA diagnosis and treatment in healthcare. 
Keywords: Broth Microdilution, Disc Diffusion, Methicillin-Resistant Staphylococcus Aureus (MRSA), 
Sensitivity, Specificity, Time Efficiency. 
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Introduction 

MRSA affects hospitals and communities. The 
resistance of MRSA bacteria to methicillin and other 
β-lactams makes infections difficult to treat and 
increases fatality rates [1]. MRSA was originally 
documented in the early 1960s after methicillin was 
created to treat penicillin-resistant Staphylococcus 
aureus. Having the mecA gene, this encodes a 
Penicillin-Binding Protein (PBP2a) with low 
affinity for β-lactams, led to methicillin resistance 
[2]. A genetic mutation makes MRSA resistant to 
methicillin and other medicines.  

MRSA is divided into Health-Associated (HA-
MRSA) and Community-Associated (CA-MRSA) 
strains [3]. With past conditions, recent antibiotic 
use, or invasive medical equipment, hospitals often 
see HA-MRSA infections [4].  

However, CA-MRSA can cause skin and soft tissue 
infections, pneumonia, and sepsis in healthy people 
[5]. MRSA transmission in healthcare and the public 
is a major public health issue. To suppress 
epidemics, precise diagnostic tools and careful 
infection control are needed. MRSA can affect 

patient care in various ways, including bacteremia, 
endocarditis, osteomyelitis, and many other 
potentially fatal infections [6]. Effective antibiotics 
are few, so vancomycin, linezolid, or daptomycin 
must be used to treat methicillin-resistant 
Staphylococcus aureus infections. MRSA infections 
are difficult to manage, but vancomycin-
intermediate and resistant forms are making it 
challenging. Thus, accurate MRSA diagnosis is 
essential for antibiotic therapy and infection 
management.  

Importance of Accurate Detection Methods for 
MRSA 

Rapid and accurate MRSA detection is essential for 
patient care and infection control. MRSA can be 
identified in clinical samples so doctors can start 
patients on targeted antibiotics and other infection 
control measures. MRSA detection systems affect 
patient outcomes because faulty or delayed 
diagnoses can lead to inappropriate treatment, 
longer hospital stays, and higher medical costs. 
Different laboratory methods exist for identifying 
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methicillin-resistant Staphylococcus aureus, each 
with merits and cons. Method selection depends on 
clinical situation, resources, and results urgency. 
Phenotypic tests like disc diffusion and broth 
microdilution are popular because they are 
dependable and affordable. Staphylococcus aureus 
isolates are tested for methicillin and β-lactam 
resistance using antimicrobial susceptibility 
techniques. Agar plates contaminated with the 
appropriate bacterial strain are used to diffuse 
antibiotic-impregnated discs, also known as the 
Kirby-Bauer test. The disc-shaped zone of inhibition 
indicates antibiotic sensitivity or resistance. Because 
it is simple, affordable, and easy, this process can be 
used often in the lab. The sensitivity and specificity 
of low-level resistance detection can be insufficient.  

The gold standard for antibiotic MICs is broth 
microdilution. Antibiotics are diluted in broth media 
before inoculating with bacteria. Medications stop 
growth at their MIC. For antibiotic resistance 
testing, broth microdilution is precise and 
quantitative.  

Tool and technological requirements make it harder 
to perform in low-resource settings. Due to 
performance discrepancies, MRSA detection 
systems must be compared.  

Objective  

• To determine the sensitivity, specificity, and ac-
curacy of the disc diffusion method in detecting 
MRSA. 

• To evaluate the reliability of the broth microdi-
lution method as a reference standard. 

• To compare the time efficiency and cost-effec-
tiveness of the two methods. 

Overview of Methicillin-Resistant 
Staphylococcus Aureus (MRSA) 

Methicillin-Resistant Staphylococcus Aureus 
causes skin, soft tissue, bloodstream, and pulmonary 
infections [7]. The mecA gene, which confers beta-
lactam resistance, is the main cause of MRSA. 
MRSA have no viable therapies, thus quick and 
accurate diagnosis is crucial for clinical 
management. 

Laboratory Methods for MRSA Detection 

Disc Diffusion Method 

The disc diffusion method (or Kirby-Bauer test) 
measures antibiotic susceptibility by placing 
antibiotic-impregnated discs on a bacterial isolate-
infected agar plate and measuring the zone of 
inhibition [8]. This treatment is popular due to its 
simplicity and inexpensive cost. Sensitivity and 
specificity concerns, notably for MRSA detection, 
limit it. Agar thickness, incubation conditions, and 
observer variability can affect inhibitory zone visual 
interpretation in this approach. 

 

 
Figure 1: Disc Diffusion Method (Source: [9]) 
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Broth Microdilution Method 

Broth microdilution is best for antimicrobial 
susceptibility evaluation. This method monitors 
bacteria growth in a microtiter plate with antibiotics 
diluted in a specified order. This method provides 
quantitative data like the isolate's minimal inhibitory 
concentration to better examine its resistance 
profile. As a sensitive and specific MRSA detection 
method, microdilution in broth is ideal. However, it 
takes longer and costs more than disc diffusion. 

Existing Literature on MRSA Detection Methods 

[10] Evaluated disc diffusion with broth 
microdilution for MRSA detection. Disc diffusion 
exhibited 90% sensitivity and 85% specificity, while 
broth microdilution had 97.0% and 93.0%. Despite 
the benefits of disc diffusion in everyday scenarios, 
the study underlined the accuracy of broth 
microdilution.[11] compared disc diffusion and 
broth microdilution for MRSA detection in a cross-
sectional study. [12]  

Reported that broth microdilution performed better 
than disc diffusion (99.0% sensitivity, 96.0% 
specificity). The study found that disc diffusion is a 
viable option for low-resource settings, even if broth 
microdilution is more precise. It also considered 
time and cost. Broth microdilution to be more 
accurate than disc diffusion for MRSA identification 
(98.0% sensitivity, 94.5% specificity). It was 
compared to disc diffusion, which was 89.5% 
sensitive and 86.0% specific.  

Materials and Methods 

Study Design 

This study examined disc diffusion with broth 
microdilution for Methicillin Resistance 
Staphylococcus Aureus detection. Research was 
done at Territory Care Hospital from December 
2021 to November 2023. The design's main goal is 
to compare the two laboratory approaches' diagnosis 
accuracy using clinical sample data. 

Study Population 

Blood, wound swabs, respiratory secretions, urine, 
and other clinical specimens were used to isolate 150 
Staphylococcus aureus clinical isolates for the study.  

Inclusion criteria 

• Confirmed identification as Staphylococcus au-
reus based on standard laboratory procedures. 

• Availability of complete laboratory data, in-
cluding results from both disc diffusion and 
broth microdilution tests. 

• Specimens collected from patients with a clini-
cal indication for MRSA screening. 

Exclusion criteria 

• Incomplete laboratory records 

• Isolates from patients who received prior 
MRSA treatment before sample collection 

• Specimens that did not undergo both testing 
methods. 

Data Collection 

Territory Care Hospital patient data and laboratory 
results were used in this study. Patient 
demographics, clinical data, and test results were 
evaluated. The results of disc diffusion and broth 
microdilution experiments, specimen collection 
dates, and infection-related medical information 
were collected. 

Methods Compared 

Disc Diffusion Method 

The Clinical and Laboratory Standards Institute-
recommended Kirby-Bauer disc diffusion test was 
performed. This method used Mueller-Hinton agar 
plates to culture particular bacteria. Standardised 
antibiotic discs impregnated with cefoxitin (30 μg) 
were placed on the agar surface. Plates were 
incubated at 35°C for 16-18 hours. Millimetres were 
measured to assess the disc's inhibition zone 
diameter after incubation. The CLSI breakpoint 
criteria classed the results as susceptible, 
intermediate, or resistant. Resistance was 
determined by a zone diameter of 21 mm or smaller, 
and MRSA was identified using the cefoxitin disc. 

Broth Microdilution Method 

The broth microdilution method determined the 
oxacillin MIC for each Staphylococcus aureus 
isolate. In this technique, cation-adjusted Mueller-
Hinton broth was employed with an inoculum 
concentration of 5 x 10^5 CFU/mL. Oxacillin was 
serially diluted on 96-well microtiter plates. After 
inoculation, plates were incubated at 35°C for a day. 
The Minimum Inhibitory Concentration (MIC) of 
oxacillin was the concentration that prevented all 
bacterial growth. According to the CLSI guidelines, 
a susceptible state was defined as a MIC of 2 μg/mL 
or less, whereas a resistant condition was defined as 
4 μg/mL or greater. 

Data Analysis 

The statistical analysis used SPSS. Two important 
metrics were the accuracy, sensitivity, specificity, 
and PPV and NPV of the two MRSA identification 
methods. Specificity was the proportion of real 
negative cases and sensitivity was the percentage of 
real positive MRSA cases successfully recognised. 
The Positive Predictive Value (PPV) and Negative 
Predictive Value (NPV) were calculated using the 
probability of a positive and negative test result. The 
approaches' turnaround times and costs were 
compared. We assessed each method's reliability by 
examining their error rates, including false positives 
and negatives. 
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Ethical Considerations: The study was authorised 
by Territory care Hospital ethics committee and 
followed the Declaration of Helsinki. Patient 
informed consent was not necessary because the 
study performed retrospective data analysis. All 
patient data was anonymised to safeguard privacy 
and confidentiality. Patient data was securely stored 
and only accessed by permitted personnel. 

Results 

Demographic and Clinical Characteristics 

The patient cohort averaged 45.7 years old, ranging 
from 18 to 85. The patient population was 55% male 
and 45% female.  

The isolates were nearly half blood, a third wound 
swabs, 20% respiratory secretions, and 10% urine. 
Patients had skin and soft tissue infections, 
pneumonia, bacteremia, and UTIs. 

 

Table 1: Demographic and Clinical Characteristics 
Characteristic Value 
Total Number of Patients 150 
Mean Age (years) 45.7 (Range: 18-85) 
Gender Distribution 

 

Male 55% (79 patients) 
Female 45% (71 patients) 
Sample Source 

 

Blood 40% (60 samples) 
Wound Swabs 30% (45 samples) 
Respiratory Secretions 20% (30 samples) 
Urine 10% (15 samples) 
Clinical Conditions 

 

Skin and Soft Tissue Infections 35% (53 patients) 
Pneumonia 25% (38 patients) 
Bacteremia 20% (30 patients) 
Urinary Tract Infections 20% (30 patients) 

 
Comparison of Methods 

Accuracy and Reliability 
 

Table 2: Accuracy and Reliability 
Method Sensitivity (%) Specificity (%) PPV (%) NPV (%) 
Disc Diffusion 92.3 87.8 86.0 93.3 
Broth Microdilution 98.7 95.6 94.9 99.1 

 
Disc diffusion exhibited 92.3% sensitivity, while 
broth microdilution had 98.7%, showing the former 
was better at detecting MRSA isolates. The broth 
microdilution method had 95.6% specificity, 
compared to 87.8% for the disc diffusion method, 
showing that it was better at identifying non-MRSA 

isolates. Compared to disc diffusion (86.0% and 
93.3%), broth microdilution lowers false positives 
and negatives (PPV: 94.9% and NPV: 99.1%). 
 
Time Efficiency 

 
Table 3: Time  Efficiency 

Method Average Time (hours) 
Disc Diffusion 18 
Broth Microdilution 24 

 
Disc diffusion detected MRSA isolates better than 
broth microdilution (92.3% vs. 98.7%). The broth 
microdilution approach identified non-MRSA 
isolates better than the disc diffusion method, with 
95.6% specificity versus 87.8%. Compared to disc 

diffusion (86.0% and 93.3%), broth microdilution 
lowers false positives and negatives (PPV: 94.9% 
and NPV: 99.1%). 
 
Error Rates 

 
Table 4: Error Rates 

Method False Positives (%) False Negatives (%) 
Disc Diffusion 7.5 5.2 
Broth Microdilution 2.8 1.3 
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Disc diffusion (7.5% and 5.2%) had more false 
positives than broth microdilution (2.8% and 1.3%). 
These findings imply disc diffusion may not be the 
optimal MRSA diagnosis tool in close calls. 

Statistical Analysis 

The statistical comparison included diagnostic 
accuracy metrics and ROC curves. The broth 
microdilution method's 0.97 AUC was highly 
diagnostic. The disc diffusion method had a 
reasonable but slightly lowers AUC of 0.90 than 
broth microdilution. 

Discussion 

MRSA detection was tested by disc diffusion and 
broth microdilution. Broth microdilution has 95.6% 
specificity and 98.7% sensitivity, while disc 
diffusion has 92.3% and 87.8%. These results 

suggest that broth microdilution has fewer false 
positives and negatives than other MRSA isolate 
identification methods. The disc diffusion technique 
provides faster turnaround times and lower costs, 
making it a viable therapeutic alternative despite its 
inferior sensitivity and specificity. Its higher error 
rates require careful interpretation in cases requiring 
a quick and exact diagnosis. 

Comparison with Existing Literature 

This study confirms previous findings that broth 
microdilution detects MRSA better than disc 
diffusion. For instance, zone widths in disc diffusion 
are hard to interpret, but broth microdilution, a 
quantitative method, yields more precise MIC 
values. The present study confirmed that broth 
microdilution is the diagnostic gold standard. Disc 
diffusion is simple  in normal clinical laboratories. 
The study also recognised its practical benefits.

 
Table 6: Comparison Table 

Study Study Type Sample 
Size 

Findings 

Present 
Study 

Retrospective 150 Disc Diffusion: Sensitivity: 92.3%, Specificity: 87.8%, Time: 18 
hours. Broth Microdilution: Sensitivity: 98.7%, Specificity: 95.6%,  
Time: 24 hours. 

Study 1 
[13] 

Prospective 150 Disc Diffusion: Sensitivity: 90.0%, Specificity: 85.0%. Broth Mi-
crodilution: Sensitivity: 97.0%, Specificity: 93.0%. Broth microdi-
lution demonstrated higher accuracy. 

Study 2 
[14] 

Cross-Sec-
tional 

200 Disc Diffusion: Sensitivity: 91.0%, Specificity: 88.0%. Broth Mi-
crodilution: Sensitivity: 99.0%, Specificity: 96.0%. Broth microdi-
lution identified more MRSA strains accurately. 

Study 3 
[15] 

Retrospective 175 Disc Diffusion: Sensitivity: 89.5%, Specificity: 86.0%. Broth Mi-
crodilution: Sensitivity: 98.0%, Specificity: 94.5%. Similar findings 
with higher performance of broth microdilution. 

 
The comparison table shows that the broth 
microdilution approach is more accurate than the 
disc diffusion method for diagnosing MRSA. 
MRSA isolates have been reliably detected by broth 
microdilution in various sample sizes and kinds. All 
these studies, including this one, found broth 
microdilution more sensitive and specific. The 
continuous better performance of broth 
microdilution throughout investigations 
recommends it for MRSA identification. This study 
found disc diffusion saves time and money. Broth 
microdilution is the best clinical precision approach 
while being more expensive and time-consuming. 

Advantages and Limitations of Both Methods 

Disc Diffusion Method: Disc diffusion's simplicity, 
low cost, and speed are its main advantages. These 
properties make it useful for many clinical 
laboratories, even those with little resources. Due to 
its lower sensitivity and specificity, it may produce 
more false positives and negatives. Zone diameters 

might be subjectively interpreted, causing 
considerable variability. 

Broth Microdilution Method: This approach gives 
accurate MIC values, making it excellent for 
resistance testing because to its accuracy and 
repeatability. It is the standard for microorganism 
antimicrobial susceptibility. However, it costs more, 
takes longer, and requires more technical 
knowledge. It may not be widely used, especially in 
smaller or less-equipped labs. 

Study Limitations: Due to retroactive lab results, 
the data may be biassed. Additional important 
information may have been omitted or incomplete. 
The study does not compare all MRSA diagnostic 
methods because it does not include PCR, a 
molecular test that detects resistance genes. Without 
PCR data, methicillin-resistant isolates could not be 
genetically analysed. 
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Conclusion 

For MRSA detection, this study compared disc 
diffusion and broth microdilution. Disc diffusion is 
less sensitive and selective than broth microdilution 
for MRSA identification.  

Disc diffusion's reduced cost and faster turnaround 
make it a good choice. Diagnostic procedures must 
be tailored to each clinical circumstance, according 
to these findings.  

MRSA diagnosis by broth microdilution is 
preferable in high-stakes settings. Disc diffusion can 
be used for low-resource or fast findings, but results 
should be evaluated cautiously.  

Using molecular tools like PCR to improve 
diagnosis accuracy and finding cost-effective 
strategies to use high-precision technologies in 
many clinical settings need more research. MRSA 
testing may need standardisation to ensure patient 
outcomes across healthcare settings.  
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