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table 1. Potential Risk Factors for Nasal Methicillin-Resistant Staphylococcus aureus Col-
onization at the Time of Intensive Care Unit Admission

Risk factor
Odds ratio

(95% confidence interval) P a

Sex 0.91 (0.64–1.29) .59
Source of admission (community or hospital) 0.99 (0.62–1.57) .97
Duration of hospital stay at time of swab collection 1.02 (0.64–1.60) .95
Hospitalization during the previous 6 months 2.48 (1.70–3.63) !.001
Hospitalization during the previous 12 months 2.27 (1.57–3.80) !.001
Transferred from another healthcare facility 0.79 (0.50–1.24) .30
Diabetes mellitus 1.63 (1.14–2.32) .007
Neoplastic disease 0.73 (0.38–1.42) .36
Drug use 1.19 (0.66–2.15) .56
a By Pearson x2 test.
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The Centers for Disease Control and Prevention (CDC) has
reported an increase in the number of healthcare-associated
infections, with an estimated 1.7 million infections resulting
in approximately 99,000 deaths per year in the United States.1

Every year, more than 126,000 individuals who are hospi-
talized are infected with methicillin-resistant Staphylococcus
aureus (MRSA).2 In 2005, approximately 19,000 people died
due to healthcare-associated or community-associated inva-
sive MRSA infection during their hospital stay.3 Multidrug-
resistant organisms, such as MRSA, were associated with in-
creased durations of hospital stays and higher costs.4 The
ongoing increase in the prevalence of MRSA infection has
led various agencies to propose recommendations, guidelines,
and programs to battle this emerging epidemic.

By implementing CDC and Society for Healthcare Epi-
demiology of America recommendations for active surveil-
lance of MRSA, Memorial Hermann–Texas Medical Center,
an urban tertiary care hospital in Houston, Texas, was able
to determine the prevalence of MRSA colonization among
non-pediatric patients admitted to intensive care units and
evaluate the risk factors associated with colonization. This
small, cross-sectional, prospective pilot project involved
MRSA screening in the 7 adult intensive care units (ICUs),
including neurological trauma, shock trauma, medical, car-
diac care, cardiovascular, burn, and transplant units.

Screening criteria included the following: (1) patients newly

admitted to the ICU, with the current duration of hospital
stay not exceeding 3 days; or (2) patients internally transferred
within the hospital to an ICU, with the current duration of
ICU stay not exceeding 3 days. Nursing staff were responsible
for collecting specimens from patients and for following stan-
dard modified contact isolation protocol, which included
wearing clear gowns and gloves during the patient’s ICU stay.
Specimens were collected from the nares with use of dry,
unmoistened sterile BBL CultureSwabs Liquid Stuart swabs
(BD) and were processed using the BD GeneOhm IDI-MRSA
assay in vitro diagnostic test (BD) for rapid MRSA detection.

Statistical analysis was performed using Stata, version 10
(StataCorp); EpiInfo, version 3.3 (CDC); and JavaStat (Ghent
University). A descriptive analysis was performed for cate-
gorical and risk factor data. Crude odds ratios, 95% confi-
dence intervals, and P values were computed for risk factors.
Pearson x2 test was used to calculate significance, and the
significance level was set at P ! .05. This study was exempt
from review by the Institutional Review Board of the Uni-
versity of Texas Health Science Center at Houston.

From March 1 through May 31, 2007, 1,283 (83.4%) of
1,531 non-pediatric patients admitted to an ICU were
screened for nasal MRSA colonization. Of those 1,283 patients
screened, demographic and risk factor data were available for
1,260 (98.2%). Nasal MRSA colonization at the time of ICU
admission was unresolved for 73 patients because of specimen
or a reagent failure during testing. Therefore, a total of 1,187
(77.5%) of the 1,531 patients admitted to an ICU were de-
scribed in this analysis. Overall, the prevalence of colonization
with MRSA among patients in this study population at the
time of ICU admission was 12.5% (149 of 1,187 patients).

The patients screened included 717 male patients (60%)
and 470 female patients (40%) aged 13–106 years (mean age,
54 years). Univariate analysis demonstrated that 1.4 male
patients for each female patient were colonized with MRSA
at the time of ICU admission. Ethnic categories represented
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in the patient population screened included white, African
American, Asian or Pacific Islander, all others, and unknown;
the highest prevalence of MRSA colonization was found
among Asian/Pacific Islander patients (13.3%). Patients aged
41–55 and 56–70 years had the highest prevalence of colo-
nization (15.3% and 13.7%, respectively). The medical ICU
had the highest prevalence of MRSA colonization (23.1%)
among the 7 ICUs. The prevalence of MRSA colonization
among patients hospitalized during the previous 6 or 12
months was double that among patients who were not hos-
pitalized (22.3% and 20.7%, respectively). The prevalence was
the same among patients admitted from the community and
from within the hospital.

Table 1 presents the potential risk factors for nasal MRSA
colonization at the time of ICU admission. Risk factors as-
sociated with colonization included hospitalization during the
previous 6 months (odds ratio, 2.48 [95% confidence interval,
1.70–3.63]; P ! .001), hospitalization during the previous 12
months (odds ratio, 2.27 [95% confidence interval, 1.57–
3.80]; P ! .001), and diabetes mellitus (odds ratio, 1.63 [95%
confidence interval, 1.14–2.32]; P p .007). There were no
significant differences between patients who were colonized
with MRSA and those who were not colonized with MRSA
at the time of ICU admission with regard to sex, source of
admission (community or within hospital), and duration of
hospital stay at the time of swab collection (dichotomously
divided at 3 days). There was no association between MRSA
colonization at the time of ICU admission and transfer from
another healthcare facility, neoplastic disease, or drug use.

Because of the lack of MRSA colonization data for Hous-
ton’s adult population, we were unable to determine whether
a prevalence of 12.5% is atypical for the Houston area. The
prevalence of nasal MRSA colonization at hospital admission
for the United States from 2002 through 2004, captured by
active surveillance screening, ranged from 7% to 12%.5-7

Therefore, our finding is typical of those from other preva-
lence studies conducted in the United States and coincides
with the continual increasing trend of MRSA colonization
prevalence. Risk factors were similar to those found in pre-
vious studies, except for neoplastic disease and drug use.7-10

The study design eliminated systematic bias, and laboratory
testing results eliminated reporting bias. This study is limited
because of its 3-month time frame, an non-pediatric popu-
lation, and a lack of sample size calculation. Risk factor data
were limited to information available in electronic hospital
databases. Overall, this active surveillance screening pilot pro-
ject provided valuable epidemiological information, which
can aid in future interventions for the education, control,
prevention, and treatment of MRSA. A future comprehensive
study involving a large population and a longer screening
period is warranted.
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