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Abstract
Background
The exponential increase in the incidence of Methicillin-resistant  Staphylococcus aureus (MRSA) infections
has imposed great burdens on hospital systems. Although there are vast antibiotic options for the treatment
of MRSA, eradication is often tough. There are not many studies highlighting the post-discharge
readmission rates for MRSA patients.

Objective
The primary aim of the study was to describe the 30-day readmission rate for patients hospitalized with a
positive MRSA culture from a single center, with a secondary aim of analyzing 90-day readmission rates. 

Methods
The authors conducted a retrospective study based on a chart review of patients’ electronic medical records
and the 3M billing platform to obtain information regarding patients treated for MRSA infections. Inclusion
criteria were age above 18, admission to a single center in the United States, and positive microbial MRSA
diagnoses between 2014 and 2024. Data regarding demographics, comorbidities, length of stay, and
readmission diagnoses were collected and analyzed using Microsoft Excel Version 16.91.

Results
The retrospective analysis revealed a total of 127 patients who met the inclusion criteria. The demographics
of the patient population were predominantly male and over the age of 65. Among the patients, 17.32% (22
out of 127 patients) had a readmission within 30 days of discharge after a MRSA infection. Of these 22
patients, 50% were male and 50% were female, with an average age of 65. These 22 patients accounted for 24
readmissions within 30 days of discharge. Of all the readmissions, 54.17% (13/24) were due to an infectious
process, and 45.83% (11/24) were due to the exacerbation of comorbidities. Only 1 readmission was a result
of recurrent MRSA bacteremia. The average readmission ratio within 30 days of MRSA infection was 1.09 per
patient.

Among the 127 patients included in the study, 27.56% (35/127) were readmitted at least once to the hospital
within 90 days following discharge for the treatment of initial presentation with a positive MRSA culture.
However, these 35 patients accounted for a total of 54 readmissions within 90 days of discharge. Of all the
readmissions, 44.44% (24/54) were due to an infectious cause, while 44.44% (24/54) were due to the
exacerbation of comorbidities. The average readmission ratio within 90 days of MRSA infection was 1.5 per
patient.

Conclusion
The high readmission rates for patients with MRSA can be attributed to the increased morbidity associated
with MRSA. Approximately half of the patients who were readmitted within 30 days were admitted due to an
infectious process, whereas the other half were admitted due to the exacerbation of comorbidities.

Categories: Preventive Medicine, Internal Medicine, Infectious Disease
Keywords: 30-day readmission, colonization, comorbidity control, healthcare burden, hospital readmission rate,
infectious disease control, methicillin resistant staphylococcus aureus (mrsa)

Introduction
Infections due to Staphylococcus aureus have been proven to be increasingly prevalent throughout the
United States. The incidence and prevalence of Methicillin-resistant Staphylococcus aureus (MRSA)
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infections skyrocketed in the 90s and have only continued to grow [1]. MRSA infections are notoriously hard
to eradicate and result in increased healthcare costs and burdens not only for the patient but also for the
hospitals. 

Patients with MRSA infections have significantly longer hospital stays relative to unafflicted patients,
contributing to increased healthcare resource utilization [1-8]. Additionally, it has been found that patients
who contracted MRSA at a surgical site increased their hospital length of stay by a mean of 5 additional days.
MRSA infections result in larger medical expenses due to the longer length of stay and increased resource
utilization. Perhaps of more concern, Engemann et al. also found an increased mortality rate for surgical
patients who contracted MRSA surgical site infections [5].

In addition to the financial burden, MRSA infections have increased transmission risk, higher antibiotic
resistance rate, increased surgical complications, and increased infection rate in inpatient and outpatient
settings [9]. Researchers have shown that around half of the population infected with MRSA had a median
clearance time of 7.4 months [10].

Across the nation, the 30-day readmission rate is 22% for MRSA bacteremia, and the recurrence of
bacteremia is higher in patients with MRSA than Methicillin-sensitive Staphylococcus aureus (MSSA). MRSA
bacteremia is also associated with increased morbidity and mortality when compared to MSSA and is
commonly found in patients with endocarditis, immunocompromised states, and intravenous drug use. Not
only did comorbidities such as chronic obstructive pulmonary disease (COPD), congestive heart failure
(CHF), and human immunodeficiency virus (HIV) impact readmission rates, but socioeconomic factors also
had an impact [1]. Patients who resided in a low-income neighborhood, who had Medicare or Medicaid
insurance, and who were treated in a non-teaching hospital had poorer outcomes and an increased rate of
readmission [1]. Another study revealed that the 90-day readmission rate was approximately 46% for
patients with MRSA infection [11]. These patients were admitted to the medicine team, surgical team, or
ICU. Additionally, readmission of asymptomatic MRSA carriers in a study by Inagaki et al. contributed to the
high readmission rates seen and thus also contributes to the large burdens placed on healthcare systems [1].

The aim of this study was to provide an estimate of the readmission rate seen in a single center in the United
States and to understand the causality behind readmissions post MRSA infection. Although readmissions
rates are high following MRSA infections, there are not many studies highlighting the post-discharge
readmission rates for MRSA patients. By understanding the underlying causes of readmissions, we can
potentially prevent many of the readmissions by optimizing management within the hospitalization,
discharge planning, and post-discharge management.

Materials And Methods
Study design
This study was a retrospective study based on a chart review from St. John’s Riverside Hospital system
medical records of patients who are admitted to the hospital with positive MRSA colonization regardless of
diagnosis and readmitted to the hospital within 30 and 90 days of discharge. The study was conducted by
accessing the electronic medical records (EMR) and 3M billing platform to create a report of patients
diagnosed with MRSA infection. The report did not contain any patient identifiers except for the patient's
EMR number to allow access to the profile. The report was stored on a password-protected database and
entered on a computer only accessible from St. John's Riverside Hospital. The report included all patients
aged 18 years and older with a positive MRSA diagnosis between January 1st, 2014, and August 31st, 2024.
MRSA will be defined based on the Clinical Laboratory Standards Institute (CLSI) standard as an oxacillin
minimum inhibitory concentration (MIC)≥4 mcg/mL [12]. All patients in the report were subjected to a
systemized screening process to exclude patients without a positive MRSA culture in the EMR's microbiology
tag. The inclusion criteria were patients who were above the age of 18 and who had a confirmed MRSA
infection. Exclusion criteria were an age less than 18. The electronic charts of subjects who met the inclusion
and exclusion criteria were accessed using St. John’s Riverside in-patient registry. Demographics (gender,
age, race), comorbidities, history of MRSA infection, inpatient treatment diagnoses, total length of stay,
disposition, readmission frequency, and readmission diagnoses were recorded. Since this study is
retrospective, there is no risk to patients. Thus, a consent waiver form was not required. The proposal
underwent a thorough review by a St. John's Riverside institutional review board to ensure the highest
ethical standards were met.

Statistical testing
The authors conducted statistical analyses using Microsoft Excel Version 16.91 (24111020). Chi-square tests
and t-tests were used to assess the data, and a confidence level of 95% was used for all analyses. The primary
points of interest were the 30-day readmission rates following discharge from MRSA infection and the
underlying etiology of readmission, which encompassed infection, exacerbation of comorbidities, and other
causes. Secondary outcomes included the 90-day readmission rates and further quantification of the impact
of comorbidities. 

 

2025 Patel et al. Cureus 17(3): e80280. DOI 10.7759/cureus.80280 2 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Results
Between 2014 and 2024, we identified 127 patients who met the inclusion criteria of having a positive MRSA
culture. The patients were predominantly male with an average age of 68.7±18.6 years. 22 (17.32%) patients
were readmitted within 30 days of discharge, and of those patients, two patients were readmitted multiple
times (9.09%, p=1) (Table 1). The average age of the patients readmitted within 30 days was 65 (p=0.468, 95%
CI [-11.08 to 23.26], SE 8.232). Within 30 days of discharge after a MRSA infection, 17.32% (p=0.261)
experienced readmissions, contributing to 24 total readmissions. Of these, 54.17% were due to infectious
causes, and 45.83% were due to the exacerbation of comorbidities (p=0.431), with only one case of recurrent
MRSA bacteremia. The average readmission ratio within 30 days of MRSA infection was 1.09 per patient. Of
the patient population that was readmitted within 30 days, further characterization revealed that there was
no significant difference in the type of comorbidities exacerbation the patient presented with.

Characteristics Male, N (%) Female, N (%) p-value X2 -value

Readmitted 11 (8.66%) 11 (8.66%)
0.261  1.2600

Not readmitted 66 (51.97%) 39  (30.71%)

Readmitted once 10 (45.45%) 10 (45.45%)
1 0

Readmitted multiple times 1 (4.54%) 1 (4.54%)

Readmitted cause

Infectious 5 (20.83%) 8 (33.33%)
0.431 0.6210

Exacerbation of comorbidities 6 (25.00%) 5 (20.83%)

Comorbidity type

Cardiovascular 0 (0.00%) 1 (9.09%)

0.517 1.32Pulmonary 3 (27.27%) 2 (18.18%)

Other 2  (18.18%) 3 (27.27%)

TABLE 1: Characteristics of 30 day readmissions.
p-values were obtained using chi-square test, *significant at p<0.05.

Of the 22 (17.32%) patients who were readmitted, 13.6% were under the age of 40, 22.7% were between the
ages of 40 and 65, and 63.6% of patients were above the age of 65. There was no significant difference in the
readmission rate between age groups (p=0.760) (Table 2). Of the 24 total readmissions, 4.17%, 20.83%, and
29.17% of cases were due to readmission as a result of an infectious cause in the age groups of<40, 40-65,
and >65 respectively, and 8.33%, 4.17%, and 33.33% were due to exacerbations of comorbidities in the age
groups of <40, 40-65, and 65% respectively. However, readmissions as a result of any cause in any age group
were not significantly different (p=0.232). Of the patients who were readmitted within 30 days, there was no
significant difference in the types of comorbidities the patients had (p=0.868).
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Characteristics ≤40, N (%) 40-65, N (%) ≥65, N (%) p-value X2-value

Readmitted 3 (2.36%) 5 (3.94%) 14 (11.02%)
0.760  0.5499

Not readmitted 9 (7.09%) 26 (20.47%) 70 (55.12%)

Readmitted once 2 (9.09%) 5 (22.73%) 13 (59.09%)
0.260 2.6976

Readmitted multiple times 1 (4.54%) 0 (4.17%) 1 (4.54%)

Readmission cause

Infectious 1 (4.17%) 5 (20.83%) 7 (29.17%)
0.232 2.9203

Exacerbation of comorbidities 2 (8.33%)  1 (4.17%) 8 (33.33%)

Comorbidity type

Cardiovascular 0 (0.00%) 0 (0.00%) 1 (9.09%)

0.868 1.2604Pulmonary 0 (0.00%) 1 (9.09%) 3 (27.27%)

Other 1 (9.09%) 1 (9.09%) 4 (36.36%)

TABLE 2: Characteristics of 30 day readmissions based on age.
p-values were obtained using a chi-square test, *significant at p<0.05.

Among the 127 patients included in the study, 27.56% (35/127, p=0.894) were readmitted at least once to the
hospital within 90 days following discharge for the treatment of initial presentation with a positive MRSA
culture. The average age of the patients readmitted within 90 days was 66 (p=0.2792, 95% CI [-6.01 to 20.16,
SE 6.430]) (Table 3). Of these 35 patients, 12 patients were admitted multiple times (p=0.042). However,
these 35 patients accounted for a total of 54 readmissions within 90 days of discharge. Of all the
readmissions, 46.30% (25/54) were due to an infectious cause, while 44.44% (24/54) were due to the
exacerbation of comorbidities. The average readmission ratio within 90 days of MRSA infection was 1.5 per
patient. 

Characteristics Male, N (%) Female, N (%) p-value X2-value

Readmitted 21 (16.54%) 14 (11.02%)
0.894 0.0178

Not readmitted 54 (42.52%) 38 (29.92%)

Readmitted once 11 (31.43%) 12 (34.29%)
0.042* ​​ 4.1425

Readmitted multiple times 10 (28.57%) 2 (5.71%)

TABLE 3: Characteristics of 90 day readmissions.
p-values were obtained using chi-square test, *significant at p<0.05.

Discussion
The study underscores the significant burden of readmissions among patients hospitalized with MRSA
infections. Although this study only focused on a single center in the United States, the alarmingly high 30-
day readmission rate of 17% emphasizes the urgent need for enhanced management and prevention
strategies for MRSA infections. Additionally, this study highlights the necessity for targeted post-discharge
care initiatives for this vulnerable population. Notably, while the primary objective of this specific study was
to assess the 30-day readmission rates, the 90-day readmission rates were also high at 27.56%. 

Demographic data shows that the average patient age is 68 years, with 59% of them being male. This older
demographic likely contributes to a heightened burden of comorbidities, which healthcare providers must
consider when developing management plans. Within the 30-days of discharge, approximately half of the
patients (45.83%) experienced exacerbation of comorbidities leading to readmission. 
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Lukovac et al. have noted that various comorbidities, such as cardiovascular diseases, malignancies, HIV,
and diabetes, can lead to increased rates of MRSA infections and subsequent readmissions due to the
patients’ immunocompromised states [13]. Comorbidities such as coronary artery disease, prior histories of
myocardial infarction, cerebrovascular accidents, hypertension, diabetes, and chronic obstructive
pulmonary disease were evident among the subject population. Further research must be conducted to
understand how the different comorbidity impacts readmissions in this population [13].

While effective initial management of MRSA infections is critical, long-term management of associated
chronic conditions is equally important for minimizing readmission rates. As seen in the study,
approximately 50% of the patients experienced a readmission as a result of an exacerbation of a
comorbidity. Ensuring that these comorbidities are effectively managed can reduce further hospital visits
and subsequent readmissions. This dual focus can inform the development of comprehensive care plans that
address not just the infection but also the patient's overall health. Implementing rigorous follow-up
protocols and infection control measures within the first month after discharge may help mitigate these
risks.

The Centers for Medicare and Medicaid Services (CMS) reported that in 2018, there were 2.3 million
readmissions within 30 days in the United States, leading to costs totaling $35.7 billion [14]. Furthermore,
approximately 1 in 10 of these readmissions were possibly preventable [14]. This notion can be expanded to
the readmission rates seen in the study, as a substantial portion of readmission were due to exacerbations of
comorbidities. To effectively reduce readmissions, it is crucial to enhance management practices,
particularly in discharge planning, as well as to address the underlying factors contributing to preventable
readmissions. By optimizing discharge planning and ensuring factors that contribute to preventable
admission are addressed, readmission rates after a MRSA infection could be reduced; however, further
research must be conducted. 

Social determinants of health play a significant role in influencing healthcare management and delivery.
Generally, patients from lower socioeconomic backgrounds, underserved communities, or ethnic or racial
minority groups tend to experience higher rates of 30-day readmissions. Five key categories of social
determinants must be considered: economic stability, access to and quality of education, access to and
quality of healthcare, environmental factors, and social/community relationships [14]. Additionally, the
presence of comorbidities increases the likelihood of readmissions, underscoring the necessity for effective
post-discharge follow-up and management of comorbidities. 

The higher readmission rates cannot be attributed solely to social determinants of health; rather, they are
also influenced by factors such as inadequate discharge planning and ineffective patient communication
during transition of care. When preparing for discharge, physicians should be cognizant of barriers to
healthcare that patients may encounter, such as healthcare deserts (geographic locations where access to
healthcare is limited) and challenges in obtaining medications. Equally important is ensuring that patients
fully understand their discharge instructions [14].

The presence of healthcare deserts and limited access to primary care physicians greatly increases the risk of
readmissions, as the lack of access to medical care impedes adequate patient follow-up post-discharge and
negatively impacts patients’ health in the long term. Without shared decision-making and patient
comprehension regarding the discharge plan, the unique needs of the patient will not be addressed, which
will further contribute to higher readmission rates. 

Thus, physicians must engage in conversations with their patients to understand their preferences
regarding care, while also considering patients’ cultural beliefs and values. A patient’s care plan must be
tailored to incorporate these dimensions, fostering greater patient satisfaction and adherence and
ultimately reducing the likelihood of readmissions.

One effective strategy for addressing the elevated rates of readmission is the implementation of a health-
related social needs (HRSNs) screening tool. HRSNs encompass adverse social conditions that can negatively
impact a patient’s health and access to care. Examples of HRSNs include food insecurity, housing instability,
unemployment, limited access to affordable healthcare, inadequate education, and barriers to transportation
[15].

Utilization of the HRSN screening tool enables physicians to tailor their care and recommendations to better
align with each patient’s unique needs, thereby enhancing adherence to management plans. Moreover, it
allows physicians to identify obstacles that may hinder effective healthcare delivery, facilitating discharge
planning in collaboration with an interdisciplinary team. This screening tool should be implemented either
upon admission or throughout the hospital stay to ensure that discharge plans incorporate social
determinants of health and health-related social needs. 

Future research encompassing multiple centers and diverse demographics is essential for validating these
results and understanding the variations in readmission patterns. Given the small amount of data available
for analysis and the limitation of the billing software and EMR to generate a list of patients, further research
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with a larger sample size is necessary to determine the significance of the results. Furthermore, given the
large presence of comorbidities, studies need to explore the effects of various comorbidities on the post-
MRSA infection readmission rates. Additionally, future studies should prioritize developing and
implementing interventions that address the management of MRSA infections and the holistic care of
comorbid conditions, aiming to reduce overall readmission rates and improve patient outcomes. 

Conclusions
MRSA infections pose large burdens, medically and financially, on the patient and the healthcare system.
The high antibiotic resistance of the bacterial infection results in a longer duration of treatment, poorer
outcomes, and higher financial costs for the patients. Additionally, patients with comorbidities have a
poorer prognosis but also have a higher risk of readmission due to their tumultuous states.

The authors saw that approximately half of the patients who were readmitted were readmitted due to the
exacerbation of comorbidities. Strategies to address negative socioeconomic factors that impact overall
health must be used during inpatient stays and upon discharge to ensure that the risk of readmission is
minimized. Additionally, management of comorbidities must be done holistically and in conjunction with
the interdisciplinary team to ensure all aspects of the patients' health and limiting factors are addressed to
reduce the risk of readmission.
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