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Context: Methicillin-resistant Staphylococcus aureus
(MRSA) was once primarily a hospital-acquired organism, but
now community-acquired MRSA (CA-MRSA) is causing out-
breaks among otherwise healthy sport participants.

Objective: To investigate MRSA skin and soft tissue out-
breaks within a collegiate football team and the effect of infec-
tion control measures over 3 years.

Design: Retrospective analysis.
Setting: College.
Patients or Other Participants: Collegiate football team.
Intervention(s): Infection control measures included educa-

tion, following Centers for Disease Control and Prevention rec-
ommendations, nasal cultures, hexachlorophene 3% soap, dis-
posable towels, and hand sanitizers.

Main Outcome Measure(s): Number of MRSA infections
and hospitalizations.

Results: Complicated skin and soft tissue infections (those
requiring surgical debridement and/or hospitalization) were di-
agnosed in 2 (1.8%) of 107 players in 2002, 17 (15.8%) of 107
players in 2003, and 1 (0.96%) of 104 players in 2004.

Conclusions: Outbreaks of CA-MRSA in sports teams are
very serious, and recognition is crucial. Treatment includes in-
cision for proper drainage, bacterial culture and sensitivity, and
appropriate antibiotic therapy. Infection control measures in-
clude educating athletes and staff, following Centers for Dis-
ease Control and Prevention recommendations, identifying
CA-MRSA carriers with nasal cultures, introducing hexachloro-
phene 3% soap intermittently in the showers, making alcohol-
based hand sanitizers available on the field, disinfecting weight
training and rehabilitation equipment, and using disposable tow-
els on the field during practices and games.
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Contact sport participants are at increased risk for skin and
soft tissue infections (SSTIs) because of the frequency of
skin trauma and crowded conditions during the training

season. Traditionally, the 2 most common bacterial causes of
these infections are Staphylococcus aureus and Streptococcus py-
ogenes (Group A streptococcus). In recent years, a new pathogen,
community-acquired methicillin-resistant Staphylococcus aureus
(CA-MRSA), has been identified and described as increasingly
important, although its true incidence is not known.1 These new
Staphylococcus aureus clones are believed to be more virulent
and have been responsible for several outbreaks among collegiate
and professional sport teams.2–6 The high morbidities associated
with these outbreaks call for more effective strategies for disease
control and prevention.

We present a 3-year retrospective study of an outbreak of
CA-MRSA SSTIs in a collegiate football team and discuss the
strategies used to contain the outbreak, their implementation,
and their effectiveness.

METHODS
During the 2002 football season, 2 players were hospitalized

with severe SSTIs caused by MRSA. We enhanced surveil-
lance of all team members for the rest of that season and

subsequent seasons. All athletes with skin lesions were eval-
uated by the team’s athletic trainers; those with possible in-
fections were evaluated by one of the team physicians or by
the student health center. Bacterial cultures of skin lesions
were sent to a central laboratory, and available specimens were
evaluated by the local public health department. Representa-
tives from the public health department collected MRSA iso-
lates from wound cultures and nasal swabs for pulsed field gel
electrophoresis analysis.

We defined a definite case as a culture-confirmed MRSA
abscess or cellulitis that occurred between August 2002 and
December 2004. Probable cases were defined as athletes with
abscesses occurring during this period that were not cultured
but whose clinical complaints (severe pain at the site, ‘‘insect
bite’’ as a cause, rapid onset) suggested CA-MRSA infection.
An examination of hygienic practices at the team center, in-
cluding towel use and shaving, was undertaken. On-site mon-
itoring of hygienic practices at the facilities, including laun-
dering of towels, was also performed.

RESULTS
All subjects were otherwise healthy college-aged males who

were active participants on the football team. A review of the
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Figure 1. Methicillin-resistant Staphylococcus aureus infections
(confirmed) and hospitalizations in 3 football seasons.

Figure 2. Timeline of methicillin-resistant Staphylococcus aureus
infections (confirmed cases) over 3 seasons.

Figure 3. Community-acquired methicillin-resistant Staphylococ-
cus aureus skin and soft tissue infection lesion sites (n 5 14).

Figure 4. Methicillin-resistant Staphylococcus aureus infections
according to player position (n 5 14).

medical records of past seasons found no cases of complicated
SSTIs (cSSTIs), or SSTIs requiring surgical debridement and/
or hospitalization caused by MRSA over the prior 20 years.
During the 3 seasons of the study (2002, 2003, and 2004), we
identified 14 confirmed cases of cSSTIs caused by CA-MRSA
(Figure 1). The spectrum of disease ranged from a small ab-
scess requiring outpatient surgical drainage to a case of nec-
rotizing fasciitis requiring hospitalization and multiple surger-
ies. Eight players required hospitalization.

The timeline for reporting CA-MRSA SSTIs in this inves-
tigation was established by defining the first day of the season
as the day the team reported to training camp. Weeks were
counted from that first day. Over the 3 seasons, 64.3% (9/14)
of all infections occurred between weeks 2 and 5 of the season
(Figure 2). The most common site of infection was the elbow
(6/14, 42.8%) (Figure 3). Defensive linemen (4) and lineback-

ers (3) had 50.0% (7/14) of MRSA infections, but players at
5 other positions also experienced MRSA infections (Figure
4).

2002 Football Season

In the 2002 football season, 2 football players (1.8%) from
a team of 107 had cSSTIs caused by CA-MRSA in the fifth
week of the season. Player 1 presented with a painful pimple
on his elbow, flu-like symptoms, and low-grade fever (100.08F
[37.88C]). He was hospitalized on the day of presentation.
Necrotizing fasciitis was confirmed at the time of surgery on
the day of admission, and cultures showed only MRSA. The
player underwent multiple surgical procedures but ultimately
recovered. Player 2 was hospitalized with a painful abscess on
his lower leg. A team physician performed surgical incision
for drainage, and the athlete received intravenous and oral an-
tibiotic therapy. The MRSA isolates were indistinguishable on
pulsed field gel electrophoresis.

2003 Football Season

In the 2003 football season, 17 football players from a team
of 107 (15.8%) were identified with cSSTIs. All required sur-
gical incision and drainage. A total of 11 players (10.3%) had
confirmed cases, with cSSTIs that were incised and cultures
that showed MRSA; 6 of the 11 were hospitalized. Six players
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Table 1. Centers for Disease Control and Prevention Measures
for Preventing Staphylococcal Skin Infections Among Sports
Participants4

Cover all wounds. If a wound cannot be covered adequately, consider
excluding players with potentially infectious skin lesions from prac-
tice or competitions until the lesions are healed or can be covered
adequately.

Encourage good hygiene, including showering and washing with soap
after all practices and competitions.

Ensure availability of adequate soap and hot water.
Discourage sharing of towels and personal items (eg, clothing or

equipment).
Establish routine cleaning schedules for shared equipment.
Train athletes and coaches in first aid for wounds and recognition of

wounds that are potentially infected.
Encourage athletes to report skin lesions to coaches and encourage

coaches to assess athletes regularly for skin lesions.

(5.6%) had probable cases, with abscesses requiring incision
and drainage, but no cultures were performed.

Of the 17 cases of cSSTIs, 13 (76.5%) occurred from weeks
2 through 5. Players presented with 3 additional MRSA skin
infections in week 12, and the athlete with the final MRSA
infection was hospitalized in week 14. All available MRSA
wound isolates were identified on pulsed field gel electropho-
resis as the same strain (US-300) of CA-MRSA. Environmen-
tal cultures were taken in the athletic training room and in the
football locker room. All environmental samples were nega-
tive for MRSA. Staff athletic trainers, athletic equipment staff,
and students working with the football program had nasal cul-
tures toward the end of the season. None tested positive for
MRSA.

2004 Football Season

One infection occurred in the 2004 football season. The
player was a quarterback who had had a similar infection the
previous season. The MRSA was confirmed by culture, and
the athlete was treated with incision for proper drainage and
antibiotic therapy.

INTERVENTIONS

2002 Football Season

After we identified 2 cases in week 5, an investigation was
initiated by the Los Angeles County Department of Health
Services. The following measures were then instituted: use of
hexachlorophene 3% (Phisohex, Sanofi-Synthelab, Inc, New
York, NY) in the showers and bathrooms, covering all open
wounds to prevent spread of infection, increased emphasis on
athletic trainer hygiene and universal precautions, not allowing
athletes in whirlpools when they had open wounds, and dis-
continuing multiuse lotions with pumps or other preparations
for massage because of the concern about the possibility of
bacterial transmission. Players were instructed on the impor-
tance of showering; advised to refrain from sharing towels,
equipment, and personal items; and directed to report any sus-
picious skin lesions to the medical staff immediately. No fur-
ther SSTIs occurred that season.

2003 Football Season

At the start of the season, players received instructions as
in the previous season. Also included this time were instruc-
tions to have all open wounds covered by a staff athletic train-
er before practices or games. At week 3, after 5 infections
were identified, a meeting to discuss infection control strate-
gies was held, involving staff athletic trainers, team physi-
cians, and a consultant infectious disease physician. Topics
included recognizing common signs and symptoms of MRSA-
associated SSTIs; bacterial transmission; appropriate treatment
options; review of infection control techniques in the athletic
training room, locker room, weight room, and laundry facility;
personal hygiene; and educating administrators, coaches, and
athletes. Many of these strategies were adopted from the pub-
lished Centers for Disease Control and Prevention measures
for preventing staphylococcal skin infections among sports
participants (Table 1).

A protocol was developed for the treatment of cSSTIs. All
abscesses received incision and drainage, and wound cultures

were taken whenever possible. Patients received antibiotic
therapy with doxycycline 100 mg twice a day and rifampin
600 mg daily for 7 days. All open wounds were covered with
dressings to prevent transmission. Patients with abscesses too
large to drain in the outpatient setting or with severe cellulitis
and those who did not respond to antibiotic therapy were hos-
pitalized for intravenous antibiotic therapy and surgical de-
bridement as needed.

Infection-control strategies were reviewed and implemented.
Athletes who had just practiced, played, or worked out were
instructed to shower before entering the athletic training room.
Treatment tables, taping tables, and rehabilitation equipment
in the athletic training and weight rooms were sprayed with
disinfectant frequently throughout the day. The cotton towels
used to wipe ultrasound gel and massage lotion and those that
were placed between the athlete and hot pack covers were
deposited in a hamper clearly marked ‘‘soiled’’ for laundering
after each use. Athletic trainers were instructed to wash their
hands with soap and water after each treatment. After week
12, disposable paper towels were used on the practice field
and at games to prevent sharing towels and the spread of bac-
teria. Used towels were discarded immediately. Alcohol-based
hand sanitizers were made available to all medical staff when
on the practice field or at games. Laundry procedures were
discussed with the equipment staff. Investigations showed that
the water in the laundry facility did not reach the recom-
mended temperature of 1408F (608C), so water temperatures
were increased to meet the recommendation.

The head athletic trainer instructed the players to shower
after practices, workouts, and games with the soap provided
in the dispensers and to use hot water; to put soiled laundry
and towels in the hampers labeled ‘‘soiled’’; to refrain from
sharing towels, clothes, and equipment; to show all pimples,
boils, spider bites, lacerations, and abrasions to medical staff
immediately; and to have all open or draining wounds covered
by staff athletic trainers. Signs were posted in the locker room
and outside the athletic training room. Phisohex was installed
in the soap dispensers of the showers and bathrooms of the
football locker room in week 3 and maintained until week 8.

Nasal cultures were performed on the entire team to identify
MRSA carriers. Nasal cultures were taken from all available
members (n 5 106; 1 player was hospitalized with MRSA) of
the team in week 4. Week 4 results showed 7 players (6.6%)
colonized with MRSA and 19 players (17.9%) with methicil-
lin-sensitive Staphylococcus aureus. Because of the CA-
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MRSA outbreak, all MRSA carriers (7) were decolonized with
topical nasal mupirocin ointment and oral rifampin (600 mg
daily for 10 days). Compliance was 100% because the athletes
were closely monitored by staff athletic trainers. Nasal cultures
were repeated in week 7 on all available team members (n 5
107). All 7 players colonized with MRSA in week 4 were
negative, but 4 new players (3.7%) showed MRSA in the na-
res. Those 4 players received the same decolonization treat-
ment, after which all had negative repeat nasal cultures.

2004 Football Season

Nasal cultures were performed on the first day of the season
at the time of physical examinations, and 104 football players
provided nasal swabs. Three players (2.9%) tested positive for
MRSA: 2 returning players and 1 player who was new to the
team. Two of the players received decolonization treatment,
and both were negative on reculture after treatment. The third
player left the team before the culture was identified. Nasal
cultures were not repeated for the remaining football players.

The head athletic trainer held a meeting on the first day of
training camp to remind all football players to report imme-
diately to a staff athletic trainer any skin lesions, such as spider
bites, pimples, and boils. Players were warned of the dangers
of sharing towels, clothing, equipment, and personal items and
were instructed to have all open wounds covered by a staff
athletic trainer before practice or games.

Phisohex was installed in the showers for the entire period
of training camp and through the week of the first game. Phi-
sohex was reintroduced into the showers and bathroom after
the first and only case of MRSA infection in week 11 and was
discontinued after week 13. Only disposable towels were used
on the field for practices and games for the entire season to
prevent sharing. All towels were discarded after each use.
Hand sanitizers were made available to all sports medicine
personnel to be used after person-to-person contact. Treatment
tables and equipment were sprayed with disinfectant spray
throughout the day. Hot water temperatures were consistently
kept at 1408F (608C) for laundry and showers. Signs remained
posted in the locker room and outside the athletic training
room reminding athletes to shower after workouts, practices,
and games; not to share towels, clothing, or personal items;
and to report any suspicious skin lesions or spider bites to a
staff athletic trainer immediately.

DISCUSSION

In the past 2 decades, CA-MRSA has emerged as a major
community pathogen. This new entity has a remarkable ability
to strike children and young, healthy adults.7 It has a predi-
lection for skin and soft tissue and is more virulent than meth-
icillin-sensitive Staphylococcus aureus, causing rapidly pro-
gressive cellulitis and necrotizing abscesses.8–10 Team sport
athletes are especially susceptible to CA-MRSA caused by
skin trauma, such as turf burns, abrasions, shaving, and chaf-
ing.2,3 Infections are facilitated by the sharing of towels and
equipment and prolonged physical contact.2,3 The Centers for
Disease Control and Prevention and other organizations have
reported outbreaks in football, fencing, and wrestling teams.2–5

The high morbidities on our football team and others illus-
trate the importance of early recognition of this disease. In our
experience, a striking clinical feature of CA-MRSA was pain
out of proportion with physical examination. The pain was

often described by athletes as the pain from a ‘‘spider bite.’’
We postulate that the Panton-Valentine leukocidin toxin, pres-
ent in 95% of CA-MRSA isolates,11 may be responsible for
this symptom via induction of tissue necrosis. At early stages,
the infection most resembles a boil or a pimple, which may
rapidly progress to form an abscess, cellulitis, deep-seated fu-
runcles,12,13 or necrotizing fasciitis.

Because the organism is not susceptible to the beta-lactam
antibiotics generally used as empiric treatment for SSTIs in
the outpatient setting, its identification is necessary to provide
appropriate therapy and to guide the use of infection control
measures. All suspicious abscesses should be surgically
drained and cultured. Incision and drainage alone may be suf-
ficient for abscesses smaller than 5 cm without the need for
adjunct antibiotics.14 For those who need antibiotics, either
trimethoprim-sulfamethazole or doxycycline in combination
with rifampin are effective. This is the regimen used at our
institution. Clindamycin may be active but is prone to cause
antibiotic-associated diarrhea.14,15

Decolonization is a controversial practice. The practice
guidelines of the Infectious Disease Society of Washington16

consider it ineffective and resistance promoting and recom-
mend against it. Eradication is temporary, because the colo-
nizer is frequently reinfected from household members or from
contaminated household items.17 Our experience shows that
the athletes are consistently exposed to MRSA from the com-
munity and that cross-transmission occurs among team mem-
bers. Decolonization is, therefore, temporary. However, in
light of our outbreak, tight training schedule, and crowded
dormitories, we decided to be proactive in identifying and
eradicating MRSA colonization. In the setting of an outbreak,
we believe decolonization may be indicated. However, as a
standard practice, we do not endorse routine nasal cultures and
decolonization.

Infection control measures and prevention are vital to the
disease containment effort. The Centers for Disease Control
and Prevention have published recommendations for the pre-
vention of CA-MRSA spread, and we modeled many of our
interventions on their recommendations (Table 2). Once in
place, our interventions resulted in a significant decrease in
MRSA cSSTIs. We feel that all the components of the infec-
tion control measures were important in contributing to our
success.

CONCLUSIONS

Today, CA-MRSA is increasingly recognized as the agent
responsible for SSTI outbreaks among sport teams, causing
significant morbidity and lost days of practice. In this paper,
we described an outbreak in a collegiate football team and
outlined the interventions taken to control the outbreak and
prevent future recurrences. In summary, the Centers for Dis-
ease Control and Prevention guidelines are excellent principles
that can reduce risk of CA-MRSA SSTIs among sports par-
ticipants.4 Intermittent use of Phisohex soap may reduce the
incidence of SSTI in this population, although prolonged use
is contraindicated because of toxicity, cost, and development
of future resistance. Chlorhexidine 4% soap may be a better
option. Nasal cultures, especially at the beginning of the sea-
son, may identify people who are colonized with MRSA. New
or returning members can introduce CA-MRSA to the team.
Although MRSA nasal colonization can be unpredictable, it is
consistently introduced from the community. The use of nasal
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Table 2. University of Southern California Infection Control
Measures

1. Implement the Centers for Disease Control and Prevention guide-
lines for MRSA* control.

2. Educate staff, coaches, administrators, and athletes regarding the
Centers’ guidelines.

3. Encourage frequent hand hygiene by all medical staff and athletic
trainers.

4. Use alcohol-based hand sanitizers when soap and water are not
available.

5. Promote player hygiene through education and frequent reinforce-
ment.

6. Use disposable towels during practices and games.
7. Ensure that the water used for laundry and showers is at least 1408

F (608C).
8. Use 3% hexachlorophene or 4% chlorhexidine in shower soap dis-

pensers intermittently during the season.
9. Utilize unit-dose massage lotions and gels rather than large con-

tainers with pumps.
10. Do not allow athletes with open wounds or suspicious skin lesions

in whirlpools.
11. Disinfect taping tables, treatment tables, and rehabilitation and

weight room equipment frequently.
12. Increase surveillance of ‘‘spider bites,’’ pimples, and boils that could

be early signs of MRSA infection.
13. Incise and drain pimples and boils presenting as painful spider

bites, and perform wound cultures.

*MRSA indicates methicillin-resistant Staphylococcus aureus.

decolonization is controversial, and its effects may be tem-
porary and lead to future drug resistance. Clinicians should
have a high level of suspicion of CA-MRSA with any reported
skin lesion that feels like a spider bite. Those SSTIs that pre-
sent with an abscess should be incised and drained, and cul-
tures should be taken at that time. Antibiotic use should be
considered carefully by physicians. All sports medicine pro-
grams should review their infection control procedures. Dis-
posable towels are strongly recommended on the field and dur-
ing practices and games to discourage sharing and the spread
of bacteria, and alcohol-based hand sanitizers should be made
available on the field for practices and games.
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