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Context: Methicillin-resistant Staphylococcus aureus 
(MRSA) infections are increasingly common in athletic settings. 
The MRSA knowledge and infection-control practices of cer-
tified athletic trainers (ATs) and the cleanliness of the athletic 
training room are important factors in preventing MRSA infec-
tions.

Objective: To assess knowledge of MRSA and the use of 
common disinfectants among ATs and to explore their infec-
tion-control practices.

Design: Cross-sectional study.
Setting: High school and collegiate athletic training rooms.
Patients or Other Participants: A total of 163 ATs from Na-

tional Collegiate Athletic Association Divisions I, II, and III and 
high schools, representing all 10 National Athletic Trainers’ As-
sociation districts.

Main Outcome Measure(s): Frequencies, analyses of vari-
ance, and χ2 tests were used to assess current practices and 
opinions and relationships between factors.

Results: Methicillin-resistant Staphylococcus aureus was 
perceived as a national problem by 92% of respondents; 57% 

perceived MRSA as a problem in their practice setting. Most 
respondents had treated general infections (88%), staphylo-
coccal infections (75%), and MRSA infections (57%). Male sex 
was associated with treating all 3 types of infections (χ2 test, 
P < .05). Noncurriculum education was associated with a lack 
of recognition of environmental issues as risk factors and with 
the use of isopropyl alcohol for disinfection (χ2 test, P < .05). For 
example, 10% of respondents did not recognize that contami-
nated whirlpools can be a source of MRSA infection. Respon-
dents also incorrectly identified effective cleaning solutions. 
Thirty percent of respondents cleaned their hands frequently 
or sometimes before treating each athlete and 35% cleaned 
their hands sometimes, occasionally, or never after seeing each 
athlete.

Conclusions: The majority of ATs were informed about 
MRSA and made correct disinfection choices. However, im-
provements are still needed, and not all ATs were using proper 
disinfection practices.

Key Words: infection control, communicable diseases, 
cleaning habits

Key Points
•	 Although many athletic trainers were informed about methicillin-resistant Staphylococcus aureus and taking appropriate 

steps, some lacked the necessary knowledge.
•	 Athletic trainers need to improve their hand-washing hygiene, cleaning their hands before and after every contact with a 

patient or athlete.
•	 In order to reduce the risk of methicillin-resistant Staphylococcus aureus, athletic trainers must be familiar with the most 

current evidence-based guidelines and implement those recommendations accordingly.

Every year, methicillin-resistant Staphylococcus aureus 
(MRSA) infects approximately 100 000 people in the 
United States.1 Authors1 of a recent study estimated 

that MRSA is responsible for approximately 18 650 in-hospital 
deaths annually. It was once considered an exclusively hospital-
acquired infection,2 but community-associated rates of MRSA 
have risen steadily.2–4 Community-associated MRSA, which is 
more applicable to athletic environments, occurs in otherwise 
healthy people who have not been hospitalized in the past year 
or had medical procedures such as dialysis, surgery, or catheter 

placement. The condition usually presents as a skin infection 
such as an abscess, boil, or other pus-filled lesion, but it may 
lead to a more serious illness, such as pneumonia.5 Hospital-
acquired MRSA is more common in hospitalized patients with 
weak immune systems and may also affect people in long-term 
care facilities and those receiving kidney dialysis.6

 Athletes and athletic staff are particularly affected by com-
munity-associated MRSA,7–15 with MRSA infections occur-
ring at all levels of sport across the United States and abroad,16 
although not in greater proportions than in the general popu-
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lation.17 Several student-athletes have died from MRSA infec-
tions, including 4 high school football players.18–21 In each case, 
the MRSA infection was attributed to the student’s sport-related 
activities.
 Athletes are more likely than the general public to develop 
MRSA infections because of both personal and environmen-
tal conditions.16,22 The disinfectant practices in the athletic 
training room, where athletes receive health care from certi-
fied athletic trainers (ATs), may affect MRSA infection rates. 
Several groups11,19–24 have implicated improper cleaning and 
disinfection of the athletic training room as contributing fac-
tors to MRSA infections. Proper use of disinfectants is essential 
for infection control.25,26 In order to decrease the occurrence of 
MRSA, ATs should have access to up-to-date information on 
MRSA prevention in the sports medicine facility.
 However, ATs and athletic training students may be unaware 
of proper disinfection practices. The National Athletic Train-
ers’ Association (NATA) has released an official statement on 
MRSA,27 but the statement does not discuss proper disinfection 
techniques. The Centers for Disease Control and Prevention 
(CDC) and the Association for Professionals in Infection Con-
trol and Epidemiology, Inc (APIC), have also released guide-
lines on MRSA, including general disinfection practices.28–30

 Many disinfectant products exist, some of which are unsuit-
able for preventing MRSA infections in athletic training rooms. 
However, a comprehensive examination of disinfection prac-
tices and disinfectant knowledge among ATs has not been com-
pleted, and some ATs may not be fully aware of the choices 
for effective MRSA disinfection. Therefore, the purpose of our 
study was to investigate ATs’ self-reported behaviors regarding 
disinfectant practices and their perceived knowledge of MRSA 
and common disinfectants and to assess whether perceived 
knowledge, sex, or institutional level affected the reported inci-
dence of MRSA.

METHODS

 Participants were randomly chosen from a list provided by 
the NATA of 1000 ATs from National Collegiate Athletic As-
sociation (NCAA) Division I, II, and III institutions and high 
schools. The resulting list (N = 250) was examined to determine 
whether multiple individuals were selected from the same insti-
tution in order to eliminate redundant sites. No redundancy was 
identified, and the sample pool was then input into the elec-
tronic survey instrument.

Instrumentation

 We designed the questionnaire using a combination of origi-
nal questions, questions selected from a previous study, and 
CDC recommendations.5,6,31–35 The questionnaire consisted 
of a welcome page with the consent form, followed by 7 sec-
tions: (1) “Knowledge of MRSA,” (2) “Knowledge of Com-
mon Disinfectants,” (3) “Reported Practices–Hard Surface 
Disinfectants,” (4) “Reported Practices–Personal Habits,” (5) 
“Experiences with MRSA,” (6) “Education and Awareness,” 
and (7) “Demographics.” Four experts in the field (a microbi-
ologist, a health care educator, and 2 ATs; mean age = 42 years, 
mean years of experience = 14) assessed the questionnaire for 
content validity. Content changes were minimal and focused on 
vernacular, style, and grammar. Two of the investigators exam-
ined the usability of the study to determine the functionality of 
the electronic questionnaire before the survey was initiated.

 The questionnaire consisted of 39 questions on 8 screen 
pages. The 10 demographic items consisted of age, sex, employ-
ment setting, credentials, public or private institution, supervis-
ing entity, number of athletes, patient contacts, socioeconomic 
status of institution state, and years certified. The “Knowledge 
of MRSA” section contained 2 questions. One item included 
7 variables assessed on a 5-point Likert scale for perceptions 
and was treated as continuous data. The other item measured 
the perception of MRSA risk factors with 12 variables assessed 
on a 3-point scale of categorical answers: primary risk factor, 
secondary risk factor, and not a risk factor. The “Knowledge 
of Common Disinfectants” section asked 2 questions, and the 
“Reported Practices” sections asked 10 questions with discrete 
categorical answers. The “Experiences with MRSA” section 
was extensive, with 7 discrete areas of inquiry. The “Educa-
tion and Awareness” section included 6 discrete answer ques-
tions. All questions were categorical except 2: 1 item each in 
“Knowledge of MRSA” and “Reported Practices” used a con-
tinuous Likert scale to measure perceptions. Several questions 
were numeric fill in the blanks, including the number of ath-
letes with MRSA, number of athletes in the institution, number 
of athlete contacts in a week, and number of years as an AT.

Procedures

 The study was approved by the institutional review board 
before the survey was disseminated. Survey Monkey (Survey-
Monkey.com, Portland, OR) was used to deliver the instrument 
and collect the data in a closed survey, such that only the ran-
domly selected applicants had access to the survey through an 
e-mail invitation. Once the participant completed the survey, 
he or she was prevented from taking it again. Potential respon-
dents were e-mailed a request for participation; clicking on the 
survey link indicated consent to participate. Three weeks after 
the initial e-mail, follow-up reminder invitations were sent to 
those who had not completed the survey, and thank-you e-mails 
were sent to those who had completed the survey. The survey 
remained open for 60 days, and respondents completed the sur-
vey on a computer of their choice.
 Once respondents navigated to the site and began the survey, 
information about their participation was anonymous, securely 
stored on the SurveyMonkey.com servers, and downloaded to a 
password-protected computer for analysis. Analysis was com-
pleted using SPSS (version 16.0; SPSS Inc, Chicago, IL). De-
scriptive statistics (means, SDs, frequencies, and percentages) 
were used to assess demographics and describe respondents’ 
perceived knowledge of MRSA risk factors, disinfectant ef-
ficacy, and self-reported cleaning practices. We performed χ2 
testing to determine whether associations were present between 
variables such as sex and disinfectant used and between institu-
tion level and frequency of whirlpool cleaning. Two analyses of 
variance were conducted to assess ATs’ perceptions of MRSA 
with the number of infections and the number of MRSA infec-
tions with frequency of table cleaning.

RESULTS

Demographics

 Of 927 valid e-mail addresses sent invitations, 163 partici-
pants (17.5%) completed the survey and 109 of these (67%) 
answered every question. Responses from participants who did 
not answer all questions were included, with no response re-
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corded for unanswered questions. Respondents consisted of 81 
men (50%), 70 women (43%), and 12 individuals (7%) who did 
not self-identify sex. Athletic training experience ranged from 1 
to 33 years, with a mean of 11.23 ± 8.10 years. A total of 69% of 
respondents (n = 113) had a master’s degree in athletic training 
or a related field. Two participants (1%) reported having a doc-
torate in a related field. Respondents represented all 10 NATA 
districts. Districts 2 (19%, n = 31) and 4 (17%, n = 28) had the 
most respondents. Institution levels represented included high 
school (37%, n = 60), NCAA Division I (21%, n = 35), NCAA 
Division III (19%, n = 31), NCAA Division II (6%, n = 10), Na-
tional Association of Intercollegiate Athletics (4%, n = 7), and 
junior colleges (4%, n = 6).

ATs’ Experiences with MRSA

 A total of 88% of respondents (n = 143) reported treating an 
athlete with a skin or limb infection during their career: 75% 
(n = 123) with a staphylococcal infection and 57% (n = 94) with 
a MRSA infection that was validated by a physician. Ten re-
spondents (n = 6%) were unsure whether they had treated an 
athlete with a MRSA infection. The number of athletes with 
MRSA infections per respondent ranged from 0 to 50 athletes, 
with a mean of 5.13 ± 7.88.
 The most common sport of athletes treated for MRSA infec-
tions was American football (50%, n = 81) (Table 1). Accord-
ing to the ATs’ reports, more than twice as many male athletes 
(n = 218) as female athletes (n = 87) had been treated by a physi-
cian for a MRSA infection.
 The most common locations identified by the ATs for MRSA 
infections were the lower leg or feet (42%, n = 69), knee (29%, 
n = 47), lower arm or hand (28%, n = 45), upper leg (26%, 
n = 43), and upper arm (21%, n = 35). Most MRSA infections 
were initially diagnosed and confirmed by a physician as a 
general skin infection, including Staphylococcus (33%, n = 54) 
or MRSA (31%, n = 51). Twenty-four percent of reported in-
fections were initially misdiagnosed as an ingrown hair (14%, 
n = 22) or spider bite (10%, n = 17).

ATs’ Perceived Knowledge of MRSA

 Most respondents (92%, n = 150) agreed that MRSA was a 
national problem, yet only a little more than half (57%, n = 94) 
perceived that MRSA was a problem in their practice setting 
(Table 2). The number who perceived MRSA as a problem in 
their practice setting and treated more athletes with a physi-
cian-validated MRSA infection was significant (F4,126 = 3.183, 
P = .016). The most common primary risk factors for MRSA 
selected by respondents were sharing personal items, improper 
management of lacerations and abrasions, poor overall hygiene, 
and nonintact skin. Showering barefoot in team showers, artifi-
cial turf, body shaving, and participation in contact sports were 
not thought to be risk factors. Just over 10% of respondents 
(n = 17) perceived that contaminated whirlpools were not risk 
factors in developing a MRSA infection (Table 3).

ATs’ Perceived Knowledge of Disinfectants and  
Disinfectant Practices

 Many respondents had difficulty identifying which disin-
fectants were effective against MRSA. Nearly half were not 
sure whether Formula 409 (The Clorox Company, Oakland, 
CA) (44.2%, n = 72) and Viraguard (Veridien Corporation, St 
Petersburg, FL) (43.6%, n = 71) were effective. Forty-two per-
cent (n = 69) incorrectly identified an operand povidone-iodine 
whirlpool concentrate as an effective disinfectant (Table 4). 
Respondents indicated that frequency of use (88%, n = 144), 
product choice (69%, n = 113), and soaking time (66%, n = 108) 
were important factors in achieving disinfection.
 Sixty-five percent of respondents (n = 106) reported using a 
product designed for disinfecting whirlpools. The most popular 
products designed for disinfection were Whizzer (Mueller Sports 
Medicine, Inc, Prairie du Sac, WI) (20%, n = 24) and CaviCide 
(Metrex Products, Orange, CA) (22%, n = 26) (some data were 
missing). Nine respondents (6%) indicated that they used an io-
dine solution as their primary method of cleaning whirlpools. 
Whirlpool cleaning frequency ranged from after every athlete 
(14%, n = 23) to yearly (1%, n = 2). The largest group of respon-
dents (66%, n = 107) indicated that they cleaned their whirlpools 
daily (Figure 1). Whizzer and CaviCide were also the most popu-
lar products designed for disinfecting treatment tables (20%, 
n = 24 and 22%, n = 26, respectively; some data were missing). 
Cleaning frequency for taping and treatment tables ranged from 
after every athlete (27%, n = 44) to monthly (0.6%, n = 1), with 
the largest group (54%, n = 88) cleaning daily. The number of ath-
letes with MRSA infections was greater (F17,125 = 3.286, P < .001) 
when the treatment tables were cleaned less often.
 A total of 52% of respondents (n = 85) specified that the rea-
son they used certain cleaning products was conventional wis-
dom. Of the 26 respondents who specified other, 38% (n = 10) 
identified time and personnel constraints as reasons for clean-
ing in a particular fashion.
 Personal cleaning habits varied from always cleaning one’s 
hands before and after seeing an athlete to never cleaning one’s 
hands (Table 5). Most respondents indicated that they washed 
their hands with soap and water before seeing each athlete fre-
quently (35%, n = 57) or sometimes (32%, n = 52). Alcohol-
based hand sanitizer was sometimes used before each athlete 
(29%, n = 47) and frequently (27%, n = 44) used after each 
athlete. The majority of respondents indicated that they had 
manual dispensers for soap (83%, n = 136), alcohol-based hand 
sanitizer (83%, n = 136), and gloves (90%, n = 146) (Figures 2, 3).

Table 1. Methicillin-Resistant Staphylococcus aureus 
Infections by Sport

 Men Women Unknown 
Sport (n = 218) (n = 87)  (n = 30)

Football (American) 81 0 
Rugby 2 3 
Soccer (football) 28 20 
Basketball 24 22 
Volleyball 2 18 
Wrestling 45 2 
Baseball or softball 24 15 
Swimming 4 3 
Water polo 0 1 
Gymnastics 4 0 
Tennis 4 3 
Wrestling   2
Lacrosse   7
Track and field   7
Crew   1
Ice hockey   4
Cross country   2
Field hockey   6
Cheerleading   1
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Table 2. Perceptions of Athletic Trainers Regarding Methicillin-Resistant Staphylococcus aureus (MRSA)

 Perception, No. (%)

       Average  
 Strongly    Strongly No Score,a  
Statement Agree Agree Neutral Disagree Disagree Response Mean ± SD

MRSA is a problem nationally. 81 (49.69) 69 (42.33) 9 (5.52) 3 (1.84) 0 (0.00) 1 (0.61) 1.59 ± 0.683
MRSA is a problem in my  

practice setting. 25 (15.34) 69 (42.33) 33 (20.25) 30 (18.40) 4 (2.45) 2 (1.23) 2.50 ± 1.044
I am concerned my athletes  

are at risk for getting a MRSA  
infection. 42 (25.77) 94 (57.67) 19 (11.66) 5 (3.07) 1 (0.61) 2 (1.23) 1.94 ± 0.747

My athletes are aware of MRSA. 28 (17.18) 89 (54.60) 28 (17.18) 12 (7.36) 4 (2.45) 2 (1.23) 2.22 ± 0.908
My athletes think MRSA is a  

problem nationally. 10 (6.13) 45 (27.61) 58 (35.58) 39 (23.93) 8 (4.91) 3 (1.84) 2.94 ± 0.989
My athletes think MRSA is a  

problem in their institution/ 
team. 6 (3.68) 20 (12.27) 43 (26.38) 71 (43.56) 21 (12.88) 2 (1.23) 3.50 ± 0.995

My athletes are concerned they  
are at risk for getting a MRSA  
infection. 11 (6.75) 46 (28.22) 48 (29.45) 42 (25.77) 13 (7.98) 3 (1.84) 3.,00 ± 1.076

a Likert scale: 1, strongly agree; 5, strongly disagree.

Table 3. Athletic Trainers’ Perceptions of Risk Factors for Methicillin-Resistant Staphylococcus aureus Infections, 
No. (%)

Factor Primary Risk Factor Secondary Risk Factor Not a Risk Factor No Response

Poor overall hygiene 125 (76.69) 32 (19.63) 2 (1.23) 4 (2.45)
Sharing personal items 134 (82.21) 25 (15.34) 2 (1.23) 2 (1.23)
Nonintact skin 124 (76.07) 28 (17.18) 8 (4.91) 3 (1.84)
Artificial field surface 24 (14.72) 85 (52.15) 50 (30.67) 4 (2.45)
Contaminated athletic equipment 101 (61.96) 58 (35.58) 1 (0.61) 3 (1.84)
Contaminated athletic training room 79 (48.47) 69 (42.33) 11 (6.75) 4 (2.45)
Contaminated whirlpool 72 (44.17) 70 (42.94) 17 (10.43) 4 (2.45)
Contaminated locker room equipment 105 (64.42) 51 (31.29) 3 (1.84) 4 (2.45)
Improper management of lacerations and abrasions 133 (81.60) 26 (15.95) 2 (1.23) 2 (1.23)
Showering barefoot (in the team showers) 19 (11.66) 87 (53.37) 54 (33.13) 3 (1.84)
Body shaving 38 (23.31) 83 (50.92) 40 (24.54) 2 (1.23)
Participation in contact sports 32 (19.63) 93 (57.06) 34 (20.86) 4 (2.45)

Table 4. Athletic Trainers’ Perceptions of Effectiveness of Disinfectants Against Methicillin-Resistant Staphylococcus 
aureus, No. (%)

 Perception, No. (%)

     Average  
  Not Sure or Not No Score,b  
Disinfectanta Effective Neutral Effective Response Mean ± SD

Isopropyl alcohol 52 (31.90) 32 (19.63) 71 (43.56) 8 (4.91) 2.10 ± 0.885
CaviCide (Metrex Products, Orange, CA) 88 (53.99) 63 (38.65) 6 (3.68) 6 (3.68) 1.48 ± 0.573
Viraguard (Veridien Corporation, St Petersburg, FL) 71 (43.56) 71 (43.56) 13 (7.98) 8 (4.91) 1.67 ± 0.814
Formula 409 (The Clorox Company, Oakland, CA) 6 (3.68) 72 (44.17) 77 (47.24) 8 (4.91) 2.46 ± 0.573
Lysol Disinfectant Spray (Reckitt Benckiser, Parsippany, NJ) 38 (23.31) 61 (37.42) 57 (34.97) 7 (4.29) 2.12 ± 0.773
Operand providone-iodine whirlpool concentrate 69 (42.33) 51 (31.29) 36 (22.09) 7 (4.29) 1.79 ± 0.795
Overall perception of disinfectants 136 (83.44)  12 (7.36)c . 10 (6.13) 5 (3.07) 1.20 ± 0.538

a Whizzer (Mueller Sports Medicine, Inc, Prairie du Sac, WI) was not included because we lacked data on its effectiveness.
b Likert scale: 1, effective; 5, not effective.
c Some data are missing.
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Relationships Between Demographic Factors  
and MRSA

 We used a χ2 test to assess relationships between sex, educa-
tion, institution level, cleaning frequency, opinions on risk fac-
tors, disinfectant use, opinions about disinfection, and attitudes 
about MRSA. Significant relationships were typically identified 
when sex or education was included in the χ2 test. Sex played a 
dominant role in comparisons of MRSA infections within sports: 
Men were more likely to encounter and treat MRSA. Men were 
more likely to report MRSA infections in football (χ2

1 = 8.479, 
P = .004), men’s basketball (χ2

1 = 5.621, P = .018), men’s wres-
tling (χ2

1 = 8.791, P = .003), and baseball (χ2
1 = 8.951, P = .003). 

Men also identified poor overall hygiene (χ2
2 = 7.923, P = .019) 

and artificial field surface (χ2
2 = 7.042, P = .030) as MRSA risk 

factors more often than did women. Sex was associated with 
treatment of skin or limb infection (χ2

1 = 4.986, P = .026), staph-
ylococcal infection (χ2

2 = 9.132, P = .010), and MRSA infection 
(χ2

2 = 9.871, P = .007). In all 3 infection-sex associations, men 
reported treating more infections than did women. Male sex was 
associated with an initial diagnosis of spider bite (χ2

1 = 3.897, 
P = .048) and general skin infection (χ2

1 = 6.183, P = .013). In 
addition, men reported being approached by an athlete’s family 
member or guardian for information about MRSA more often 
than did women (χ2

1 = 5.342, P = .021). More than women did, 
men indicated that price was a factor in choosing a cleaning 

Figure 1. Athletic trainers’ frequency of cleaning. A, Whirlpool. B, Treatment and taping tables.

Figure 2. Personal cleaning practices of athletic trainers.
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did not engage in MRSA-prevention practices through proper 
disinfection.
 Conflicting viewpoints about MRSA were mirrored in re-
spondents’ reported practices. The CDC32 and NATA27 both 
recommended washing with either soap and water or an alco-
hol-based hand sanitizer before and after every patient. Fewer 
than half of respondents followed these recommendations. 
A small percentage of respondents never cleaned their hands 
with soap and water or an alcohol-based hand sanitizer before 
or after each athlete. Surprisingly, never cleaning one’s hands 
was not identified by ATs with higher rates of reporting MRSA 
infections. Good hand-hygiene practices reduce the spread 
of bacteria and viruses and are essential in preventing infec-
tion.4,5,32,33 Self-reported hand-hygiene practices were worse in 
this study than in a similar study.31 Across employment settings, 
respondents indicated a lower percentage of hand cleansing. 
Deteriorating hand-care practices could result from a decreas-
ing fear of MRSA or a difference in the populations surveyed. 
The respondents’ demographic factors in the Goding et al31 sur-
vey were similar to ours in terms of sex, experience, and work 
setting, but their respondents might have been more interested 
in MRSA and thus more attentive to hand hygiene. Goding et al 
conducted an open survey on the NATA Web site, which might 
have attracted people interested in MRSA, a self-selected pop-
ulation that was perhaps different from our sample. We selected 
random recipients who may not have had a particular interest in 
MRSA. Logically, respondents who were less concerned about 

product (χ2
16 = 50.771, P < .001). Chi-square test findings sug-

gested that sex was associated with considering frequency of 
use an important factor in using a disinfectant, as men selected 
frequency of use more often (χ2

1 = 4.04, P = .045).
 Work setting had no association with number of reported 
MRSA cases, disinfectants used, or reported practices or 
knowledge. The institution type (public or private) and insti-
tution level (high school or college) were not associated with 
respondents’ opinions or practices.
 Lower education (bachelor’s degree versus master’s degree 
or higher) was associated with treating more MRSA infections, 
using isopropyl alcohol-water solution to clean whirlpools and 
taping and treatment tables, and poor hand-hygiene behaviors 
(eg, occasionally or never washing hands with soap and water 
before every athlete) (data not shown).

DISCUSSION

 Respondents appeared to have mixed positions on MRSA 
infections and risk. Although they clearly perceived MRSA as 
a national problem, they did not all perceive that MRSA was a 
problem in their practice setting. This result may explain why 
some of the respondents used traditional disinfectants instead of 
newer, more effective disinfectants such as Whizzer or Bleach 
Rite (MarketLab, Inc, Caledonia, MI).34 Respondents were 
aware of MRSA and considered it a health problem, yet they 

Figure 3. Manual and automatic dispenser availability. A, Soap and water. B, Alcohol-based hand sanitizer. C, Gloves. Percentages do 
not all add to 100 because of rounding.

Table 5. Athletic Trainers’ Personal Cleaning Habits

 How Often? No. (%)

       Average  
      No Score,a  
Statement Always Frequently Sometimes Occasionally Never Response Mean ± SD

I wash my hands with soap and water  
before every athlete. 11 (6.75) 57 (34.97) 52 (31.90) 30 (18.40) 5 (3.07) 8 (4.91) 2.75 ± 0.957

I wash my hands with soap and water  
after every athlete. 45 (27.61) 68 (41.72) 27 (16.56) 11 (6.75) 5 (3.07) 7 (4.29) 2.10 ± 1.012

I wash my hands with alcohol-based  
hand sanitizer before every athlete. 18 (11.04) 32 (19.63) 47 (28.83) 36 (22.09) 21 (12.88) 9 (5.52) 3.06 ± 1.208

I wash my hands with alcohol-based  
hand sanitizer after every athlete. 34 (20.86) 44 (26.99) 40 (24.54) 28 (17.18) 9 (5.52) 8 (4.91) 3.00 ± 1.184

I put on a new pair of gloves before  
every athlete. 54 (33.13) 7 (4.29) 19 (11.66) 33 (20.25) 40 (24.54) 10 (6.13) 2.99 ± 1.654

a Likert scale: 1, always; 5, never.
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MRSA might be less likely to practice good hygiene practices. 
Additionally, our randomized selection of participants might 
have affected the study’s low response rate. The large percent-
age of participants who chose not to complete our survey may 
reflect ATs who are less comfortable discussing MRSA and their 
disinfection practices because of a perceived lack of knowledge 
or embarrassment about their practices. Therefore, perceived 
knowledge and disinfection practices may be more favorable in 
the Goding et al study than in ours. However, our study popula-
tion represents only 1.5% of NATA members in the collegiate 
(n = 6341) and secondary school (n = 4542) settings, so general-
izability may be limited. Additional investigations with larger 
samples are warranted.
 The most common risk factors for developing a MRSA 
infection are poor personal hygiene, participation in a con-
tact sport, nonintact or open skin, abrasions from artificial 
grass, body shaving, contaminated athletic equipment, con-
taminated athletic training rooms, and use of contaminated 
whirlpools.5,11,22–24,27,31 Respondents were largely accurate in 
identifying risk factors for MRSA infections. However, body 
shaving and participation in a contact sport were not considered 
risk factors by approximately 20% of respondents. Previous 
authors22–24 have associated body shaving and participation in 
contact sports with increased risk for MRSA infection. Athletic 
trainers are often a primary source of information for athletes 
about MRSA risk factors and therefore need to be well versed 
in current evidence-based practices.
 The status of contaminated whirlpools as the top cited risk 
factor for MRSA infection led to specific survey questions 
about whirlpool-cleaning practices. A small percentage of ATs 
did not consider whirlpools a source of contamination, which, 
although encouraging, indicates that further education about 
the potential for MRSA contamination is needed. Most respon-
dents used a commercial product designed for disinfection such 
as CaviCide, Viraguard, or Whizzer. However, some reported 
still using an isopropyl alcohol-water solution or an iodine so-
lution to clean their whirlpools, neither of which kills MRSA.34 
Additionally, many respondents did not clean the whirlpools 
frequently enough. The CDC recommended cleaning whirl-
pools after every patient.30 Only 14% of respondents adhered 
to the CDC recommendations. Athletic trainers must be aware 
of proper whirlpool-disinfection standards in order to prevent 
MRSA transmission. Respondents cleaned the treatment and 
taping tables more frequently than the whirlpools and were 
more likely to use a product designed for disinfection as rec-
ommended by the CDC28–30 than they did for whirlpools. Thus, 
respondents may be more concerned about the cleanliness of 
taping and treatment tables than the cleanliness of whirlpools, 
not understand the significance of MRSA transmission through 
improperly maintained whirlpools, have a traditional perspec-
tive on communal whirlpools, or not be motivated or lack 
adequate staff to attend to the cumbersome task of whirlpool 
cleaning after every patient or athlete.
 Respondents cited conventional wisdom as their primary 
basis of knowledge about cleaning habits. A small percentage 
of respondents also cited budget constraints, advice from col-
leagues, product advertisements, or other factors as reasons 
for their cleaning habits. More than one-third of respondents 
who selected other as a response cited time and personnel con-
straints as reasons for infrequent cleaning. Administrators may 
need to reevaluate staffing situations, because limited staffing 
may contribute to MRSA infections. Some ATs may not have 
time to clean whirlpools and treatment tables after every athlete 

because of large patient loads. Hiring more ATs per institution 
may provide additional time to develop and implement more 
effective disinfection policies and practices. When asked why 
they chose a particular product, 63% of respondents cited re-
search. Although this finding suggests that approximately two-
thirds of ATs stayed current with the literature, it also suggests 
that roughly one-third did not. This is probably the reason why 
some respondents incorrectly identified effective disinfectants, 
did not identify MRSA risk factors, and did not use proper dis-
infection techniques, all of which may reflect the time and per-
sonnel limitations previously discussed. In general, ATs need a 
more accurate understanding of disinfectant practices and how 
these practices affect exposure to MRSA. As athletic training 
focuses on evidence-based medicine in order to provide the 
best medical care,35 ATs need to constantly recheck the current 
research to ensure they are using the most effective techniques 
to prevent MRSA infection.
 The CDC recommends using disinfectants registered by the 
Environmental Protection Agency (EPA) according to each 
manufacturer’s directions.28,29 The use of off-brands, such as 
generic household bleach instead of Clorox bleach, is discour-
aged, but this leads to cost concerns for some ATs. Several 
respondents indicated that they used bleach to clean their whirl-
pools, treatment tables, and taping tables. Although bleach is 
currently registered by the EPA as effective against MRSA, its 
efficacy has been in doubt since several groups36–39 identified 
bleach as ineffective. Clorox bleach was not approved by the 
EPA until November 21, 2007.34 Clorox bleach was deemed ef-
fective at killing MRSA, and although this claim was not sup-
ported by evidence available at the time of the survey, it is now 
known to be correct. The APIC26 recommended bleach at a dilu-
tion of 1:10 (5000–6150 parts per million of available chorine) 
or 1:100 (500–615 parts per million of available chlorine) for 
cleaning hard surfaces. A variety of Lysol products were also 
approved in late 2007, including Foaming Disinfectant Basin 
Tub and Tile Cleaner II (November 15, 2007), Direct Multi-
purpose Cleaner (October 17, 2007), and S. A. Cleaner (August 
9, 2007).34 Many of Lysol’s consumer products, such as their 
kitchen and bathroom cleaner, are not EPA registered.34 Whizzer 
and CaviCide are both EPA registered; however, Whizzer was 
registered in 1968 as a general disinfectant and is not on the 
EPA’s list as effective against MRSA.34 Essentially, Whizzer is 
not recommended for killing MRSA, yet 22% of respondents 
who indicated using a product designed for disinfection speci-
fied Whizzer as their disinfectant of choice. Many ATs are cur-
rently using povidone-iodine and isopropyl alcohol to disinfect 
whirlpools, although neither is effective against MRSA. Ath-
letic trainers’ use of a product that is not registered as effec-
tive against MRSA may mean that both they and their athletes 
are being exposed to infection. Therefore, ATs must evaluate 
their choice of cleaning product to determine whether it is EPA 
registered as effective against MRSA. If ATs cannot accurately 
identify which products are effective against MRSA, they may 
choose ineffective products, thereby decreasing the cleanliness 
and safety of the athletic training room and increasing the risk 
of MRSA infection.
 Using disinfectants improperly may be another problem. For 
example, many products require long soaking times and freshly 
mixed solutions to maximize their effectiveness (Table 6). So-
lutions must also be mixed with the correct dilution. Dilution 
was considered an important factor in disinfectant use by only 
55% of respondents. Soaking time was considered an important 
factor by 66% of respondents. Athletic trainers need to read the 
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manufacturer’s instructions on proper usage in order to ensure 
correct use of the product.
 Citing of contaminated environments as risk factors was as-
sociated with sex. Men were more likely to consider contami-
nated environments as risk factors. They also reported more 
general, staphylococcal, and physician-validated MRSA infec-
tions and more infections in men’s sports. These findings may 
have occurred because men may typically be assigned to men’s 
sports, and male athletes were more than twice as likely to have 
a MRSA infection as female athletes. Why male athletes were 
more likely to develop MRSA infections as reported by ATs 
is unknown. The most probable reasons include a lack of per-
sonal hygiene, more cuts and scrapes (from increased contact), 
more time spent in group whirlpools, and a generally “dirtier” 
existence, such as laundering clothes less frequently and leav-
ing equipment in lockers or gym bags for long periods of time. 
These reasons do not apply to all male athletes and do not con-
stitute a complete or confirmed list, only a potential list. Male 
respondents also considered poor personal hygiene a risk factor 
more often than did female respondents. Furthermore, women 
were more likely to report that they were unsure whether they 
had treated a MRSA infection. One might assume there is a 
sex bias in education, but a sex bias in sport assignments is 
more plausible. Female ATs may not be exposed to MRSA 
infections as often as are male ATs because women are typi-
cally not assigned to men’s sports such as football, which has 
a much higher infection rate than most women’s sports. Male 
respondents indicated that they were approached by their ath-
letes’ families for information about MRSA more than were fe-
male respondents. Female ATs may not encounter athletes from 
sports with a high risk of MRSA (eg, football) as often as men 
do, accounting for a lower rate of reported MRSA infections. 
Interestingly, male respondents chose frequency of use as an 
important factor in using a disinfectant (ie, they based their fre-
quency of use on the disinfectant they were using) but did not 
clean more frequently than female respondents. The data from 
this study suggest that male ATs may be more knowledgeable 
about MRSA risk factors, have more experience with them, and 
possess greater knowledge about disinfectants. However, male 
ATs may be no more likely to implement proper disinfection 
techniques than are female ATs.
 Sex was also associated with inaccurate diagnoses of MRSA 
infections before confirmation by a physician. Male respondents 
reported more misdiagnoses of general skin infection or spider 
bite than did female respondents. Other studies22,39 have indi-
cated that misdiagnosis of MRSA infections is somewhat com-
mon. Most MRSA infections were initially diagnosed as skin 
infections. Overall, the number of MRSA infections reported 
by respondents was comparable with that of other studies31;  

a very slight increase may be due to different respondent demo-
graphics or to an actual increase in MRSA infections.

CONCLUSIONS

 The NATA has released an official statement on MRSA,27 
but the statement does not discuss proper disinfection tech-
niques. The CDC and APIC also have released several guide-
lines on disinfection practices.25,28–30 Unfortunately, many ATs 
may not have the time to read such publications or to research 
proper disinfectants or the resources to hire dedicated cleaning 
professionals to manage their environments. These factors may 
affect ATs’ knowledge about MRSA and common disinfectants 
and therefore affect their disinfection practices.
 Athletic trainers are taking many steps to eradicate MRSA 
infection in athletes. However, some ATs still lack knowledge 
about disinfectants and MRSA. It is vital that ATs be aware 
of current research and recommendations on disinfectant use, 
products, and practices. Furthermore, ATs must improve their 
hand hygiene: Fewer than half cleaned their hands before and 
after contact with every athlete. These questions were not in-
cluded in this study because of concern about the survey’s 
length.
 Future researchers should include more participants so that 
the statistical analyses have more power and the risks of type 
I and type II errors are minimized. Recommendations may 
change over time, and studies should be conducted to evaluate 
the dissemination of those changes and ATs’ adherence to those 
changes. As time passes and new evidence is revealed, the role 
of the AT in MRSA infection prevention will not diminish. 
Awareness, comprehension, and practice of evolving disinfec-
tion standards will remain important parts of preventing MRSA 
infections.
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