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Staphylococcus aureus Colonization in Children
With Community-Associated Staphylococcus aureus
Skin Infections and Their Household Contacts
Stephanie A. Fritz, MD, MSCI; Patrick G. Hogan, MPH; Genevieve Hayek, MS; Kimberly A. Eisenstein, BS;
Marcela Rodriguez, MD; Melissa Krauss, MPH; Jane Garbutt, MB ChB; Victoria J. Fraser, MD

Objectives: To measure prevalence of Staphylococcus
aureus colonization in household contacts of children with
acute S aureus skin and soft tissue infections (SSTI), de-
termine risk factors for S aureus colonization in house-
hold contacts, and assess anatomic sites of S aureus colo-
nization in patients and household contacts.

Design: Cross-sectional study.

Setting: St Louis Children’s Hospital Emergency De-
partment and ambulatory wound center and 9 commu-
nity pediatric practices affiliated with a practice-based re-
search network.

Participants: Patients with community-associated S au-
reus SSTI and S aureus colonization (in the nose, axilla,
and/or inguinal folds) and their household contacts.

Outcome Measures: Colonization of household con-
tacts of pediatric patients with S aureus colonization and
SSTI.

Results: Of 183 index patients, 112 (61%) were colo-
nized with methicillin-resistant S aureus (MRSA); 54 (30%),
with methicillin-sensitive S aureus (MSSA); and 17 (9%),
with both MRSA and MSSA. Of 609 household contacts,
323 (53%) were colonized with S aureus: 115 (19%) with
MRSA, 195 (32%) with MSSA, and 13 (2%) with both. Par-
ents were more likely than other household contacts to be
colonized with MRSA (odds ratio, 1.72; 95% CI, 1.12 to
2.63). Methicillin-resistant S aureus colonized the ingui-
nal folds more frequently than MSSA (odds ratio, 1.67; 95%
CI, 1.16 to 2.41), and MSSA colonized the nose more fre-
quently than MRSA (odds ratio, 1.75; 95% CI, 1.19 to 2.56).

Conclusions: Household contacts of children with S au-
reus SSTI had a high rate of MRSA colonization com-
pared with the general population. The inguinal fold is
a prominent site of MRSA colonization, which may be
an important consideration for active surveillance pro-
grams in hospitals.
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O UTBREAKS OF STAPHYLO-
coccus aureus infections
have been reported to oc-
cur within households1-5

and S aureus transmis-
sion may occur through close contact.6,7

Few studies have evaluated the preva-
lence of S aureus colonization in house-
hold contacts of patients with S aureus skin
and soft tissue infections (SSTI). Asymp-
tomatic S aureus colonization in a house-
hold member may serve as a reservoir for
transmission to other household con-
tacts.8 Children treated for an S aureus in-
fection might reacquire the organism from
colonized household contacts.

Traditionally, S aureus colonization has
been reported to occur most frequently in
the anterior nares.9 S aureus colonization

has also been reported to occur in the ax-
illa, perineum, rectum, and throat.10-15

However, the prevalence of contempo-
rary S aureus colonization at extranasal
body sites among individuals in the com-
munity has not been well described. Colo-
nization with S aureus is a demonstrated
risk factor for subsequent SSTI.16-18 How-
ever, the relationship between S aureus
colonization of household contacts and de-
velopment of S aureus infections in index
patients is unknown. These relationships
must be understood to devise appropri-
ate prevention and treatment guidelines
and to implement measures to prevent
S aureus transmission and infections within
households.

The primary objectives of this study
were to measure the prevalence of and de-
termine risk factors for S aureus coloni-
zation in household contacts of pediatric
index patients with acute community-
associated (CA) S aureus SSTI. We also
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evaluated multiple anatomic sites of S aureus coloniza-
tion in index patients and their household contacts.

METHODS

PARTICIPANT RECRUITMENT

We are currently conducting a randomized controlled trial com-
paring decolonization of all household members with decolo-
nization of the index patient alone in eradication of S aureus
carriage from index patients. From May 2008 to December 2009,
patients aged 6 months to 20 years presenting with acute SSTI
that required incision and drainage were screened for study par-
ticipation. Patients were screened from the St Louis Chil-
dren’s Hospital Emergency Department and ambulatory wound
center and 9 community pediatric practices affiliated with the
Washington University Pediatric and Adolescent Ambulatory
Research Consortium, a practice-based research network in met-
ropolitan St Louis, Missouri. Patients with a permanent in-
dwelling catheter or percutaneous medical device, with post-
operative wound infection, undergoing dialysis, or residing in
a long-term care facility (traditional risk factors for health care–
associated S aureus infections) were excluded from screening.
At the time of screening, 3 separate culture swabs (BBL Cul-
tureSwab Liquid Stuart; Becton Dickinson) to detect coloniza-
tion were collected from the bilateral anterior nares, axillae, and
inguinal folds of the index patient. To assess presence of an
S aureus infection, wound culture results were subsequently
obtained from the St Louis Children’s Hospital microbiology
laboratory or from the patient’s pediatrician.

Patients both colonized and infected with S aureus (meth-
icillin-resistant S aureus [MRSA] or methicillin-sensitive S au-
reus [MSSA]) were eligible for enrollment into this study. Skin
and soft tissue infections and colonization cultures did not have
to be concordant for study participation (the detection of any
S aureus in both cultures was sufficient). To assess coloniza-
tion status of household contacts of the index patients, cul-
tures were self-obtained by household contacts.19 At the time
of screening, the culturing procedure for the anterior nares, ax-
illae, and inguinal folds was demonstrated to the index pa-
tient’s parent or guardian. In addition, a packet was mailed to
the home of each index patient that included a set of culture
swabs (BBL CultureSwab Liquid Amies; Becton Dickinson) for
each household contact as well as a diagram and directions for
obtaining the cultures. A household contact was defined as an
individual who spent more than half of his or her time each
week in the primary household of the index patient. The cul-
ture swabs from household contacts were subsequently re-
turned to the study team by the index patient at the time of
study enrollment. The median time from index patient screen-
ing to obtaining culture swabs from household contacts was
21 days (interquartile range, 15-31 days).

This study was approved by the Washington University Hu-
man Research Protection Office. Verbal informed parental con-
sent was obtained at the time of initial screening, and written
informed parental consent was obtained at the enrollment visit
for the index patient. Written informed consent was also ob-
tained for each household contact. Participant assent was ob-
tained for minors of a developmentally appropriate age (typi-
cally �7 years).

DATA COLLECTION

At enrollment, a standardized questionnaire was administered
to each index patient and his or her parent or guardian. Char-
acteristics of the index patient, including demographics, medi-
cal history and exposure to health care facilities, household fac-

tors, hygiene practices, and other activities were recorded. For
each household contact, age and relationship to the index pa-
tient were recorded.

LABORATORY METHODS

Culture swab samples were incubated in tryptic soy broth with
sodium chloride, 6.5% (BBL; Becton Dickinson), overnight at
35°C.20 An aliquot of broth was plated to trypticase soy agar
with 5% sheep blood (BBL; Becton Dickinson) and incubated
overnight. S aureus isolates were identified based on Gram stain-
ing, catalase activity, and results of a rapid latex agglutination
test for S aureus identification (Staphaurex; Remel). Resis-
tance to cefoxitin, as determined by disk diffusion testing on
Mueller-Hinton agar (BBL; Becton Dickinson), was used to clas-
sify isolates as MRSA, in accordance with Clinical and Labo-
ratory Standards Institute procedures.21 Swabs collected at home
by household contacts all yielded normal flora, suggesting that
cultures were indeed representative of the appropriate body sites.

STATISTICAL METHODS

Statistical analyses were performed with SPSS version 17.0 (IBM
SPSS) and SAS version 9.2 (SAS Institute Inc). We used �2 tests
or Fisher exact tests to compare categorical variables and t tests
to analyze normally distributed continuous variables. All tests
of significance were 2-tailed. Odds ratios (ORs) were consid-
ered significant if the 95% confidence interval did not include
1; mean differences were significant if the 95% confidence in-
terval did not cross 0. To control for differences in household
size, when evaluating the relationship between colonization
strains of index patients and their household members, we cal-
culated the proportion of colonized household contacts in each
household. Risk factors for MRSA colonization in household
contacts were assessed with mixed logistic regression models
using the SAS procedure PROC GLIMMIX. A random effect was
included for household. Each risk factor was first examined sepa-
rately in univariate analysis. “Colonization density” was cal-
culated as the proportion of household contacts, excluding the
individual of interest, colonized with MRSA or MSSA. Multi-
variable models were built in a manual backward stepwise fash-
ion including factors significant in univariate analysis or fac-
tors thought a priori to be associated with the outcome of interest.
Variables remaining in the final model were significant at the
P� .05 level.

RESULTS

STUDY POPULATION: INDEX PATIENTS

Of 495 patients with acute SSTI screened for study par-
ticipation, 135 (27%) were not eligible for study partici-
pation because they were not infected (n=43) or not colo-
nized (n=92) with S aureus. Of the 360 eligible patients,
177 (49%) declined study enrollment or could not be con-
tacted. The remaining 183 index patients were enrolled
in this study. Index patient characteristics are displayed
in Table1. Among 183 index patients with S aureus SSTI,
MRSA was the infecting strain in 144 (79%) and MSSA,
in 39 (21%). The buttocks were the most common site
of SSTI (Table 1). Sites of SSTI did not differ between
patients infected with MRSA and MSSA.

Of 183 index patients, 112 (61%) were colonized with
MRSA only; 54 (30%), with MSSA only; and 17 (9%) were
colonized with both MRSA and MSSA at different ana-
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tomic sites. Of the 144 patients with MRSA SSTI, 110
(76%) were colonized with MRSA only; 18 (13%), with
MSSA only; and 16 (11%), with both MRSA and MSSA.
Of the 39 patients with MSSA SSTI, 36 (92%) were colo-
nized with MSSA only; 2 (5%), with MRSA only; and 1
(3%), with both MRSA and MSSA. Patients with MRSA
SSTI were more likely to be colonized with MRSA com-
pared with patients with MSSA SSTI (OR, 84.0; 95% CI,
23.4 to 301.3). Conversely, patients with MSSA SSTI were
more likely to be colonized with MSSA compared with
patients with MRSA SSTI (OR, 58.8; 95% CI, 13.7 to
250.0).

HOUSEHOLD CONTACTS: PREVALENCE
OF AND RISK FACTORS

FOR S AUREUS COLONIZATION

The 183 index patients had a total of 661 eligible house-
hold contacts. The median number of individuals in each
household (including the index patient) was 4 (range,
2-12). The median age of household contacts was 22 years
(range, newborn to 88 years) and 58% were female. Forty-
two percent of household contacts were parents or step-
parents of the index patient, 38% were siblings or step-
siblings, 7% were grandparents or great-grandparents, and
13% were reported as “other” (eg, aunt, cousin, or friend).

Of the 661 eligible household contacts, 609 (92%)
(from 179 households) provided colonization swabs. Of
these, 323 (53%) were colonized with S aureus: 115 (19%)
with MRSA only, 195 (32%) with MSSA only, and 13 (2%)
with both MRSA and MSSA. Index patients colonized with
MRSA had a higher proportion of household contacts colo-
nized with MRSA (27.3%) in comparison with index pa-
tients with MSSA colonization (8.9%; mean difference,
18.4%; 95% CI, 10.3% to 26.6%) (Figure). Conversely,
index patients colonized with MSSA had a higher pro-
portion of household contacts colonized with MSSA
(44.4%) compared with index patients with MRSA colo-
nization (24.4%; mean difference, 20.0; 95% CI, 8.1% to
31.8%) (Figure).

Risk factors for MRSA colonization in household con-
tacts identified by univariate analyses are described in
Table 2. Independent risk factors for household con-
tact MRSA colonization in multivariable analysis in-
cluded SSTI experienced by the individual household con-
tact of interest in the year prior to study enrollment
(adjusted OR [AOR], 2.63; 95% CI, 1.57 to 4.38), being
a parent of the index patient (AOR, 3.76; 95% CI, 1.37
to 10.30), being within 5 years of age of the index pa-
tient’s age (AOR, 2.78; 95% CI, 0.96 to 8.05) or differ-
ing in age 10 or more years from the index patient’s age
(AOR, 2.95; 95% CI, 1.00 to 8.73), index patient colo-
nized at 2 or 3 sites (vs none) (AOR, 3.89; 95% CI, 1.62
to 9.34 and AOR, 6.05; 95% CI, 2.13 to 17.23, respec-
tively), and higher household MRSA colonization den-
sity (increase of 10%: AOR, 1.11; 95% CI, 1.01 to 1.23).

BODY SITES OF COLONIZATION

Overall, of 505 colonized participants (index patients
plus household contacts), 343 (68%) were colonized
with S aureus in the anterior nares; 171 (34%), in the
axilla; and 289 (57%), in the inguinal folds (Table 3).
Methicillin-sensitive S aureus colonization occurred
more frequently in the nose than MRSA colonization
(72% vs 59%; OR, 1.75; 95% CI, 1.19 to 2.56), and
MRSA colonization was more frequent in the inguinal
folds than MSSA colonization (62% vs 50%; OR, 1.67;
95% CI, 1.16 to 2.41) (Table 3). Participants younger
than 4 years were more likely to be colonized with
MRSA in the inguinal folds (51%) compared with par-
ticipants 4 years and older (23%; OR, 3.44; 95% CI,
2.27 to 5.21). Of 505 colonized participants, 283 (56%)
were colonized with S aureus at only 1 body site, 146
(29%) carried S aureus at 2 body sites, and 76 (15%) car-
ried S aureus at all 3 sampled body sites (Table 3). The
number of sites of colonization did not differ between
those colonized with MRSA (mean, 1.55) and those colo-
nized with MSSA (mean, 1.52; mean difference, 0.03; 95%
CI, −0.10 to 0.16). If only the anterior nares had been
sampled, S aureus colonization would not have been de-

Table 1. Characteristics of 183 Index Patients

Characteristic No. (%)

Age, y, median (range) 2.8 (0.5-20)
Sex

M 77 (42)
F 106 (58)

Race
African American 106 (58)
White 76 (42)
Other 1 (0.5)

Medicaid or no health insurance 107 (58)
Experienced SSTI in year prior to study enrollment 79 (44)
Site of SSTI

Buttocks 63 (34)
Lower extremity 43 (24)
Trunk 23 (13)
Upper extremity and axilla 23 (13)
Groin or labia 18 (10)
Head and neck 13 (7)

Abbreviation: SSTI, skin and soft-tissue infections.
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Figure. Proportion of household contacts (n=609) colonized with
methicillin-resistant Staphylococcus aureus (MRSA) or methicillin-sensitive
S aureus (MSSA) by index patient (n=162) colonization with MRSA or
MSSA. The analysis excluded 17 index patients colonized with both MRSA
and MSSA and 4 patients for whom household colonization information was
not available.
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tected in 67 of 183 index patients (37%) and 95 of 323
colonized household contacts (29%).

COMMENT

In this study evaluating S aureus colonization in house-
hold contacts of pediatric patients with community-
associated S aureus SSTI and colonization, we deter-
mined that more than half of household contacts were
also colonized with S aureus. The prevalence of MRSA
colonization (21% overall) among these household mem-
bers was substantially higher than previously published
national rates (0.8%-1.5%) for MRSA colonization in com-
munity populations.22,23 On a local level, a community-

based prevalence survey performed by our group from
2005 to 2006 detected MRSA nasal colonization in 2.5%
of the pediatric population in metropolitan St Louis.22 In
comparison, in the present study, 13% of children liv-
ing with an index patient were colonized with MRSA in
the nares.

A higher proportion of other colonized individuals in
the home (ie, MRSA colonization density24) led to a higher
risk of MRSA colonization in the present study. In ad-
dition, parents of index patients were more likely than
other household contacts to be colonized with MRSA. Sev-
eral smaller studies have also documented this relation-
ship between S aureus colonization of parents and their
children.25-27 In a study by Zafar and colleagues25 of pa-

Table 2. Univariate Risk Factors for MRSA Colonization in 609 Household Contactsa

Risk Factor

No./Total No. (%)

OR (95% CI)

Colonized
With MRSA
(n = 128)

Not Colonized
With MRSA
(n = 481)

Age of household contact, y, median (range) 26 (1-78) 21 (0.1-88) 1.01 (0.99-1.02)
Age of index patient, y, median (range) 2.5 (0.6-20.0) 2.8 (0.5-19.6) 0.97 (0.93-1.02)
Female 78/128 (61) 284/481 (59) 1.16 (0.75-1.78)
MRSA colonization density,b mean (SD) 53.4 (28.7) 30.8 (28.6) 1.28 (1.20-1.37)
MSSA colonization density,b mean (SD) 22.2 (27.1) 39.6 (33.5) 0.85 (0.78-0.92)
Household contact SSTI in past yearc 44/122 (36) 77/463 (17) 2.97 (1.79-4.93)
Other household member with SSTI in past yeard 90/128 (70) 321/480 (67) 1.05 (0.61-1.78)
Index patient No. of MRSA colonized sites

0 15/127 (12) 177/478 (37) 1 [Reference]
1 48/127 (38) 195/478 (41) 2.85 (1.39-5.85)
2 45/127 (35) 79/478 (17) 6.72 (3.08-14.66)
3 19/127 (15) 27/478 (6) 9.73 (3.59-26.37)

Index patient MRSA colonization 113/128 (88) 304/481 (63) 4.38 (2.25-8.53)
Index patient MSSA colonization 26/127 (21) 219/478 (46) 0.31 (0.17-0.54)
Index patient SSTI organism

MSSA 9/128 (7) 136/481 (28) 1 [Reference]
MRSA 119/128 (93) 345/481 (72) 4.97 (2.25-10.99)

Household crowdinge 32/128 (25) 122/481 (25) 0.92 (0.48-1.77)
Place of residence

House 84/128 (66) 357/481 (74) 1 [Reference]
Apartment, condominium, townhome, shelter, or trailer 44/128 (34) 112/481 (26) 1.48 (0.85-2.61)

Relationship to index patientf

Parent 68/128 (53) 202/481 (42) 1.72 (1.12-2.63)
Sibling 37/128 (29) 190/481 (40)
Grandparent 8/128 (6) 31/481 (6)
Aunt or uncle 9/128 (7) 33/481 (7)
Cousin, niece, or nephew 5/128 (4) 19/481 (4)
Friend or other 1/128 (1) 6/481 (1)

Household contact age and relationship combinedg

Parent 68/74 (92) 202/267 (76) 4.07 (1.61-10.33)
Other household contact with age difference �5 y from index

patient’s age
29/35 (83) 121/186 (65) 2.82 (1.05-7.59)

Other household members with age difference �10 y from index
patient’s age

25/31 (81) 91/156 (58) 2.87 (1.04-7.92)

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; OR, odds ratio; SSTI, skin and
soft-tissue infections.

aOther factors included in the univariate analysis but not found to be significant for household contact MRSA colonization: health care worker in household,
prison worker in household, index patient with eczema, index patient with Medicaid or no health insurance, or presence of pets in the home.

bColonization density: percentage of people in the household colonized with MRSA or MSSA (excluding the individual of interest); OR reflects a 10% increase in
colonization density.

cExperienced in the past year by the individual household contact of interest.
dExperienced in the past year by any household member (including index patient) other than the individual household contact of interest.
eMore than 2 people per bedroom per household.
fComparison of parents vs all other household contacts.
gComparator group: household contacts other than parents whose age differs 5 to 10 years from the index patient’s age.

ARCH PEDIATR ADOLESC MED/ VOL 166 (NO. 6), JUNE 2012 WWW.ARCHPEDIATRICS.COM
554

©2012 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ on 07/24/2017



tients with CA-MRSA infections, parents of index pa-
tients were at highest risk for MRSA colonization com-
pared with other household members. Similarly, in a
Taiwanese study of children presenting with CA-MRSA
infections, mothers and grandparents had the highest fre-
quency of MRSA nasal carriage.26 In addition to relation-
ship of a household contact to the index patient, we also
evaluated the age of household contacts. While the ab-
solute age of a household contact did not influence risk
for MRSA colonization, his or her age relative to the age
of the index patient was revealing. We observed a bi-
modal age distribution of MRSA colonization, such that
contacts closest in age (within 5 years) and those more
distant in age (�10 years) were more likely to be colo-
nized than household contacts whose age differed within
5 to 10 years of the index patient. We propose that these
household contacts may have had more intimate inter-
actions with the index patient, facilitating staphylococ-
cal transmission. For example, we hypothesize that house-
hold contacts closest in age may share a bed or a bath
with the index patient or share toys or personal hygiene
items. Close person-to-person contact and contami-
nated environmental surfaces and fomites are proposed
mechanisms of S aureus transmission in outbreak set-
tings6,28-30 and may also be important vectors in S aureus
transmission among household members, although this
supposition warrants further study. Further, those more
distant in age from the index patient may constitute older
siblings or other individuals participating in the care of
the index patient (eg, feeding or bathing). This conjec-
ture is supported by a study by Nerby and colleagues31

that demonstrated that household contacts assisting in
bathing case patients with a recent CA-MRSA infection
were at significant risk for MRSA colonization.

Historically, the anterior nares have been considered
the most frequent site of S aureus colonization.9 Active
surveillance guidelines to identify MRSA carriers in health
care settings recommend that surveillance cultures al-

ways include samples from the anterior nares.32 There-
fore, many centers sample only the anterior nares for sur-
veillance purposes.12,33 However, several studies conducted
in health care settings have revealed substantially in-
creased sensitivity in detecting MRSA colonization by in-
cluding extranasal screening sites, including the throat,
axilla, and rectum.10,12,13 For example, Eveillard and col-
leagues10 found that rectal and axillary sampling identi-
fied an additional 27% of MRSA-colonized inpatients com-
pared with sampling the anterior nares alone. In the
present study, conducted in the outpatient setting, we
also detected a high rate of S aureus colonization in the
inguinal folds and axilla in addition to the anterior na-
res. Nearly one-quarter of all study participants were colo-
nized with S aureus exclusively in the inguinal folds, a
finding that may be driven by diapering of a younger popu-
lation. Interestingly, colonizing strains of MRSA were more
likely to be recovered from the inguinal folds than MSSA
strains in patients with CA SSTI.

The CA-MRSA strains that have emerged over the past
decade are clinically and genetically distinct from tradi-
tional MSSA or health care–associated MRSA strains.34

The finding of CA-MRSA preferentially colonizing the in-
guinal folds suggests that CA-MRSA strains may pos-
sess molecular characteristics that favor distinct coloni-
zation patterns, which may account for the high incidence
of SSTI in the groin and lower extremities.14 Given re-
cent reports of CA-MRSA transmission within health care
settings,35-37 our finding that CA-MRSA colonization is
prevalent in the inguinal folds indicates that current ac-
tive surveillance practices (eg, nares sampling) may be
insufficient to detect important reservoirs of MRSA car-
riage in hospitalized patients. In addition, consider-
ation should be given to expanding decolonization strat-
egies from the current practice of intranasal mupirocin
ointment to also target the groin and lower extremities
(eg, dilute bleach water baths or the application of mu-
pirocin to the perianal area). Because rectal S aureus colo-

Table 3. Site of Colonization for Index Patients Plus Household Contacts

Body Site

No. (%)

OR (95% CI)b

Total S aureus
Colonization

(n = 505)

MRSA
Colonizationa

(n = 226)

MSSA
Colonizationa

(n = 249)

Overall colonizationc

Anterior nares 343 (68) 134 (59) 179 (72) 0.57 (0.39-0.84)
Axilla 171 (34) 75 (33) 76 (31) 1.13 (0.77-1.66)
Inguinal folds 289 (57) 141 (62) 124 (50) 1.67 (1.16-2.41)

Colonized at only 1 site 283 (56) 133 (59) 150 (60) 0.94 (0.65-1.36)
Nares only 148 (29) 53 (24) 95 (38) 0.50 (0.33-0.74)
Axilla only 31 (6) 19 (8) 12 (5) 1.81 (0.86-3.82)
Inguinal folds only 104 (21) 61 (27) 43 (17) 1.77 (1.14-2.75)

Colonized at �1 site 222 (44) 93 (41) 99 (40) 1.06 (0.73-1.53)
Nares � axilla 37 (7) 13 (6) 18 (7) 0.78 (0.38-1.64)
Nares � inguinal folds 82 (16) 37 (16) 35 (14) 1.20 (0.73-1.98)
Axilla � inguinal folds 27 (5) 12 (5) 15 (6) 0.88 (0.40-1.91)
Nares � axilla � inguinal folds 76 (15) 31 (14) 31 (12) 1.12 (0.66-1.91)

Abbreviations: MRSA, methicillin-resistant S aureus; MSSA, methicillin-sensitive S aureus; OR, odds ratio; S aureus, Staphylococcus aureus.
aExcluded from analysis: 30 participants colonized with both MRSA and MSSA.
bOdds ratios are comparisons of MRSA colonization vs MSSA colonization.
cMay be colonized at more than 1 site.
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nization has also been recently described,14 continual con-
tamination of the groin and perineum from this source
may be resistant to brief decolonization regimens. We
speculate that an ongoing decolonization approach might
be more effective, though resistance to topical antimi-
crobials might develop with prolonged use.38

This study has several limitations. Because the data
analyzed were cross-sectional, directionality of S aureus
transmission among index patients and household con-
tacts cannot be determined. Transmission dynamics would
be further illuminated by molecular typing of the strains
recovered from the index patients and household con-
tacts, especially over a longitudinal period. We also did
not sample household surfaces, which may facilitate trans-
mission.30 Lastly, we may not have detected individuals
who were transient or intermittent S aureus carriers with
this single sampling nor did we sample the rectum or phar-
ynx in this study. We did, however, achieve a high rate
of participation by the household contacts of the index
patients. By monitoring multiple body sites, we identi-
fied a greater number of colonized individuals than if we
had only sampled the anterior nares, and we high-
lighted the importance of the inguinal area as a reser-
voir for contemporary MRSA carriage.

Household contacts of patients with S aureus infec-
tions are not routinely sampled for S aureus coloniza-
tion, and failure to identify all colonized household mem-
bers may facilitate persistent colonization or recurrent
infections. In addition, household environmental sur-
faces and shared objects represent potential reservoirs for
S aureus transmission. However, there are no data to in-
dicate whether routine household sampling or decolo-
nization would be practical or cost-effective. Longitudi-
nal studies are needed to illuminate S aureus transmission
dynamics between household members and their home
environment. Effective methods to reduce CA-MRSA colo-
nization and infection are lacking, and these studies will
inform the interventions needed to interrupt staphylo-
coccal transmission and ultimately prevent disease.
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