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ABSTRACT
Background: The recurrence of skin and soft tissue infections (SSTIs) caused by communityassociated methicillin-resistant Staphylococcus aureus (CA-MRSA) and community-associated
methicillin-sensitive Staphylococcus aureus (CA-MSSA) (range, 16%-43%) presents significant
challenges to clinicians, patients, and families.
Objectives: This hybrid type I pragmatic randomized controlled trial (RCT) evaluated whether
an evidence-based intervention composed of CDC guideline education, decolonization, and
decontamination procedures that were effective in hospital intensive care unit settings could
be implemented in the community to reduce SSTI recurrence, improve patient-reported
outcomes, and mitigate household contamination and transmission.
Methods: Participants (N = 186) with confirmed MRSA+ or MSSA+ SSTIs and their household
members recruited from NYC federally qualified health centers (FQHCs, N = 3) and community
hospital emergency departments (EDs, N = 3) were individually randomly assigned (1:1) to
receive either a home-based intervention (experimental [EXP]) or usual care [UC]). All
participants received medical treatment at their clinician’s discretion (observation, incision and
drainage [I&D], and/or antibiotics) and the same educational pamphlet. Promotoras (ie, trained
community health workers [CHWs] who are trusted within Latino communities; N = 8) delivered
the EXP intervention. Only EXP participants received instructions and a 5-day supply of topical
mupirocin for nasal application, chlorhexidine for body cleansing, and Clorox disinfecting wipes
with instructions for household cleaning.
The stakeholder team (clinicians, academic stakeholders, research staff, and patient advisors)
designed the protocol and met monthly to identify areas for improvement; develop strategies
to enhance participant recruitment, engagement, and retention; and review the results. Study
home visits (baseline and 3 months) and telephone assessments (baseline, 1 month, and 6
months) were used to collect self-reported data from both groups. All households provided
surveillance culture swabs (from the nares, axilla, and groin) from index patients, participating
household members, and 13 high-touch environmental surfaces at baseline and 3 months. The
primary outcome was 6-month SSTI recurrence recorded by clinicians in electronic health
records (EHRs). Secondary outcomes included quality of life ([QOL] pain interference,
depression, and overall QOL scores) and patient satisfaction with care. We also examined
patient-level self-reported factors (ie, CA-MRSA infection prevention knowledge, self-efficacy,
decision-making autonomy, and prevention behaviors/adherence) and environment-level
factors (ie, household surface contamination, household member colonization, and
transmission to household members). Social network analyses reviewed the engagement of
stakeholders to examine the effects of network density on recruitment and retention.
Results: Among those screened for eligibility (N = 421), wound cultures collected at the baseline
FQHC or ED visit tested positive for MRSA in 19% of wounds and MSSA in 21% of wounds. The
intention-to-treat (ITT) analysis (n = 186), with complete follow-up for EHR-documented SSTI
recurrence, demonstrated no significant differences between the EXP and UC groups (odds
5

ratio [OR], 1.4; 95% CI, 0.51-3.5). Among the enrolled cohort, all of whom had confirmed MRSA
or MSSA wound cultures and who completed home visits at baseline and EHR follow-up at 6
months (n = 119), 19.5% of nasal surveillance cultures collected at the baseline FQHC or ED visit
were positive for MRSA, and 40.2% were positive for MSSA. Home visits demonstrated that 60%
of households had at ≥1 MRSA/MSSA-contaminated surfaces (20% MRSA+, 81% MSSA+); 33%
of household members had ≥1 positive surveillance cultures (8% MRSA+, 92% MSSA+). As
measured by EHR review (11.1% EXP, 10.7 UC [OR, 1.14; 95% CI, 0.35-3.6]) or self-report (22.2%
EXP, 7.5% UC [OR, 3.5; 95% CI, 0.89-13.8]), there were no significant intervention effects for
SSTI recurrence rates at the 6-month follow-up. However, both groups showed a lower than
expected SSTI recurrence rate over the 6-month follow-up time period.
Secondary outcome analyses revealed no significant improvements from baseline to 6 months
for both the EXP and UC groups for patient-reported outcomes. No treatment heterogeneity, as
defined by nonsignificant interaction terms between the treatment assignment variable and
select covariates was observed, including interactions with MRSA (OR, 1.14; 95% CI, 0.36-3.65)
vs MSSA (OR, 1.14; 95% CI, 0.36-3.65) wound culture; US-born (OR, 1.12; 95% CI, 0.23-5.46) vs
non–US born (2.36; 95% CI, 0.36-3.65) participants; high number of contaminated household
surfaces (OR, 1.39; 95% CI, 0.21-9.01) vs low number (OR, 1.04; 95% CI, 0.23-5.46); absence of
household member MRSA/MSSA colonization status (OR, 0.83; 95% CI, 0.24-2.95); and I&D
performed (OR, 0.80; 95% CI, 0.17-3.90) vs not performed (OR, 1.58; 95% CI, 0.25-9.80).
The decolonization intervention reduced colonization rates at 3 months by about 50% for nares
(OR, 0.41; 95% CI, 0.16-1.04), axilla (OR, 0.77; 95% CI, 0.31-1.91), and groin (OR, 0.53; 95% CI,
0.24-1.20), which were clinically but not statistically significant reductions. No differential
reductions in the proportions of contaminated surfaces (b = −.381; 95% CI, −1.6 to 0.83; P = .54)
or transmission to household members (P = .70) were observed. Mupirocin resistance did not
increase between baseline (3%) and 3 months (0%). Social network analyses revealed an
increase in network density over the course of the study, indicating that the network grew in
complexity and added a measurable depth to the interactions between stakeholders.
Conclusions: The Community-Associated MRSA Project 2 (CAMP2) intervention did not reduce
the clinician-reported recurrence rates of Staphylococcus aureus-related SSTIs for the EXP vs UC
groups. Both groups showed similar nonsignificant changes in patient-reported outcomes of
infection hygiene, decision-making autonomy, emotional distress, and satisfaction with social
roles; no interactions were observed for patient-reported outcomes. While there was some sign
of the effectiveness of decolonization for index patients, no statistically significant differences
were observed for decolonization of household members or decontamination of household
surfaces.
Limitations and Subpopulation Considerations: This trial was conducted largely among adults
(n = 103) but with a lower age limit of 9 years, and we experienced significant challenges
associated with both recruiting participants and implementing home visits due to participants
either being unreachable or unwilling or unable to participate due to subsequent household
nonconsent. The use of a “warm handoff” recruitment strategy, whereby the site clinician
6

directly introduced the patient to the study recruiter and promoters and invited their
participation in the study, facilitated a modest improvement in home visit completion rates. A
lower than predicted 6-month recurrence rate (11%) may have hindered our ability to
accomplish and detect predicted main effects similar in magnitude to those reported in the
REDUCE MRSA (inpatient) and Project CLEAR (outpatient) trials,1,2 both of which used similar
interventions, although delivered at a higher intensity than in CAMP2.
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BACKGROUND
Methicillin-resistant Staphylococcus aureus (MRSA) (for a list of abbreviations used in
this paper, see Appendix A) was first recognized in the 1960s as a source of drug-resistant
infection in hospitals and other health care facilities (hospital-acquired/health care-associated
MRSA [HA-MRSA]). MRSA infections represent important emerging clinical and public health
challenges, with significant morbidity and mortality in and impact on patients, their families and
caregivers, and health care institutions. This multidrug-resistant pathogen is the main cause of
skin and soft tissue infections (SSTIs)3,4 but can also be responsible for life-threatening
bacteremia, respiratory infections, and virtually any other complication. In the 1990s, the socalled “New York/Japan clone” (USA100) was the predominant clone of MRSA in hospitals in
the United States.5,6 However, during the last 20 years, other MRSA clones, namely USA300,
have increased in prevalence and are the leading cause of SSTIs in the United States.3,7 Unlike
USA100 HA-MRSA, USA300 was initially found to be the cause of infections affecting otherwise
healthy, generally younger, individuals in the community without health care exposure, hence
its designation as a community-associated MRSA (CA-MRSA).8 Subsequently, USA300
supplanted other clones, becoming the most common cause of SSTIs in both the community
and health care environment.9 CA-MRSA infections most commonly present in primary care and
in emergency departments (EDs) as SSTIs.10 While HA-MRSA traditionally caused invasive
infections in immunocompromised patients who had been hospitalized for other health
conditions, CA-MRSA often affects young, healthy patients lacking health care risk factors or
contacts.11
There are serious public health risks associated with MRSA infection (both HA-MRSA and
CA-MRSA). The CDC estimated that MRSA was responsible for 94 360 serious infections
requiring invasive medical intervention, with 18 650 hospital stay–related deaths.12,13 One
analysis reported an alarming 85% increase in SSTI incidence from 1997 to 2008,14 prompting
public health officials to focus greater attention on this trend. Though the majority of CA-MRSA
SSTIs can be treated successfully in ambulatory care, treatment failure does occur, leading to
additional risk of exposure and transmission to household and community members.15-17
8

Untreated or unsuccessfully treated SSTIs can progress to worsened infection, infection
recurrence, and/or bacterial resistance, resulting in adverse clinical outcomes, invasive disease,
and patient suffering. Even if primary treatment is successful, recurrent infections within 6
months are common, ranging from 16% (see Miller et al18 and May et al19) to 43% (Knox et al20)
and present significant challenges to clinicians, patients, and their families.
The household environment is 1 persistent community reservoir for S. aureus.21-29
Family members of affected individuals (ie, index cases) may be asymptomatic carriers with
identical or closely related strains,30-36 and MRSA colonization in the outpatient setting may
recur due to the presence of concurrently colonized household members.23,27,31,37 Among 43%
of households of index cases whose screen showed at least 1 household contact carrier, 70% of
114 household contacts were colonized with MRSA.36 One community-based, case-control
study found that 56% of index cases vs 38% of controls had at least 1 household surface
colonized with S. aureus (P = .02).24 The household members of index cases were not only more
likely to be colonized with MRSA, but they also reported more SSTIs in the preceding 6 months
than did case-control household members (26% vs 7%, respectively; P < .004). USA300 was
more frequently detected on environmental surfaces in households with recurrent MRSA
infections than in those without the infection (44% vs 24%, respectively; P = .04).24 In our
previous Community-Associated MRSA Project 1 (CAMP1), an observational study conducted in
similar settings, we observed that the main clone causing wounds to the enrolled patients was
USA300 (clonal complex-8 [CC8]; n = 34). Only a few cases were due to other communityassociated clones, like USA1100 (n = 2) or USA700 (n = 1)38 (see Figure S1 in Appendix B).
The reasons for USA300 predominance are not entirely clear but likely involve genetic
acquisitions conferring advantages for its spread and survival. These survival advantages may
include carrying a small staphylococcal cassette chromosome mec (SCCmec), which is a mobile
genetic element on the S. aureus genome that includes the mecA gene, which is responsible for
conferring resistance to methicillin that results in the MRSA phenotype and the accumulation of
virulence factors, such as the Panton-Valentine leukocidin (PVL) or the arginine-catabolic
mobile element (ACME) complex.39 However, risk factors such as environments and activities
9

where individuals are in close contact and share personal items (eg, schools, sports, jails,
households) are believed to play an important role in the spread of this MRSA clone8,10,24
throughout North America and beyond.8,40,41
MRSA is a multidrug-resistant pathogen, making medical treatment of the infection
particularly challenging. In the best-case scenario, the strain will only be resistant to all blactams. Standard CDC and Infectious Diseases Society of America (IDSA) guidelines for treating
CA-MRSA include incision and drainage (I&D), antibiotic sensitivity testing of wound cultures,
and antibiogram-directed antibiotic therapy as required.42-44 Several decolonization and
decontamination interventions have been tested in the intensive care unit (ICU) setting and
been deemed effective in reducing transmission and/or recurrence.45-49 These interventions
include patient isolation,49,50 handwashing with soap and water and/or alcohol-containing
liquids,47,51-53 mupirocin decolonization of patients who test positive for nasal carriage,54-56 skin
decontamination with chlorhexidine baths,57-59 and environmental surface decontamination
with chlorhexidine rinses.60,61 These interventions are focused on reducing primary infections
and recurrence in clinical environments. However, efforts to prevent recurrence and eliminate
S. aureus carriage in a community setting have produced varied results. Decolonization with
topical antimicrobials is not always successful,30,62-65 sometimes requiring a more intensive
protocol.2,66,67 For example, Project CLEAR involved a more demanding protocol (compared
with CAMP2), including 2 regimens per month (5 days each) of twice-daily decolonization with
mupirocin (nares) and chlorhexidine (oral rinse), as well as daily chlorhexidine baths over a 6month period.2 Even with successful decolonization, reduced recurrence may not occur,
suggesting there are other factors involved68. Additionally, it is important to note that there is a
lack of consensus in the literature of what constitutes a MRSA SSTI recurrence (see Table S12 in
Appendix B). In this study, we defined CA-MRSA recurrence as having 1 or more discrete clinical
SSTIs at the same site or a new site requiring medical attention and as recorded in the
electronic health record (EHR) of the participant in addition to the baseline infection for which
they presented for care in the 6 months following trial enrollment (adapted from a previous
definition from the IDSA18,43).
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The REDUCE MRSA trial, a cluster-randomized, pragmatic, comparative effectiveness
trial conducted in adult ICUs, found universal decolonization to be more effective than targeted
decolonization or screening and isolation in reducing rates of MRSA infection (P = .003).1
Although these techniques are part of the guidelines for infection prevention and control in the
ICU setting,69 little research has been conducted to examine the feasibility and effectiveness of
implementing these evidence-based infection prevention interventions in the primary care
setting,68 and no studies have employed community health workers (CHWs), who are also
colloquially known as “promotoras” in the Latino community, to provide home visits for
education and training in how to implement the decolonization and decontamination
interventions at home. The American Public Health Association defines CHWs as “frontline
public health workers who are trusted members of and/or have an unusually close
understanding of the community they serve.” This trusting relationship enables CHWs to serve
as a liaison/link/intermediary between health/social services and the community to facilitate
access to services and improve the quality and cultural competence of service delivery.70
In this trial, we developed and tested a community-based intervention to augment
surgical and antibiotic treatment for CA-MRSA. Drawing from the interventions used in the ICUbased REDUCE MRSA study,1 we speculated that the same techniques might be applied to the
household setting. We asked whether patients could reduce MRSA colonization and
contamination within their households, thereby reducing the incidence of SSTIs, preventing
recurrences, reducing household environmental contamination, and reducing the spread of
infection among others living in the household. Further, we capitalized on the benefits of
employing CHWs/promotoras to serve as interventionists who would provide education to the
patient and others living in the home on how to decontaminate the home, as well as assess and
swab household members, items, and surfaces for household surveillance cultures. In addition,
participants who were randomly assigned to the experimental (EXP) condition received
extensive education on CA-MRSA and decolonization (use of nasal mupirocin and use of
chlorhexidine baths on skin) and decontamination procedures (cleaning of household surfaces)
(see Appendix C). It is important to note that, for ethical reasons, all participants in this trial,
irrespective of their treatment randomization, received CDC information brochures that
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included the proper use of the I&D process, oral antibiotics, and home hygiene. All participating
clinicians received information on the IDSA/CDC guidelines via CME-accredited lectures
delivered at their primary institution.
As a comparative effectiveness trial, 2 interventions were compared: (1) CDC guideline–
directed care, including I&D and antibiogram-selected oral antibiotics (control group or usual
care [UC])43,44 vs (2) CDC guideline–directed care combined with universal household
decolonization and environmental decontamination interventions based on the REDUCE MRSA
trial,1,43,44 conducted in the home setting provided by CHWs/promotoras (EXP). Specifically, this
study sought to evaluate the comparative effectiveness on the primary patient-centered and
clinical outcome (SSTI recurrence rates) and secondary patient-centered and clinical outcomes
(pain, depression, quality of life (QOL), and satisfaction with care) using a 2-group 1:1
randomized controlled trial (RCT) (aim 1).
We further investigated whether several patient-level factors (ie, CA-MRSA infection
prevention knowledge, self-efficacy, decision-making autonomy, and prevention
behaviors/adherence) and environment-level factors (ie, household surface contamination,
household member colonization, and transmission to household members) were associated
with differences in SSTI recurrence rates (aim 2).
Another focus of this trial was to understand the possible associations among bacterial
genotypic and phenotypic variables with the effectiveness of the intervention for
decontamination, decolonization, SSTI recurrence, and household transmission (aim 3). In our
previous observational study (CAMP1), we described differences in MRSA and MSSA SSTI rates
between US-born and non–US-born populations71 and possible sociodemographic risk factors
for both infection and recurrence.33,72
Finally, we explored the evolution of stakeholder engagement and interactions among
patients and other community stakeholders with practicing community-based clinicians and
academic laboratory and clinical investigators over the duration of the study period in relation
to study metrics (recruitment and retention; aim 4, exploratory aim).
12

We therefore proposed to evaluate the aims and hypotheses using a 2-group RCT.

Specific Aims and Hypotheses
Aim 1
To evaluate the comparative effectiveness of a CHW/promotora-delivered home
intervention (EXP group) vs UC (control group) on the primary patient-centered clinical
outcome (aim 1a: decreased SSTI recurrence rates at 6 months). Secondary outcomes included
patient-centered clinical outcomes (aim 1b: pain, depression, QOL, and satisfaction with care).

Hypothesis 1a. Patients assigned to the EXP group will experience decreased SSTI
recurrence rates at 6 months compared with those in UC.

Hypothesis 1b. Patients assigned to the EXP group will experience increased overall
QOL (ie, decreased pain interference, decreased depression, and satisfaction with participation
in social roles) and increased patient satisfaction with care compared with those receiving UC.

Aim 2
To understand the patient-level factors (ie, CA-MRSA infection prevention knowledge,
self-efficacy, decision-making autonomy, and prevention behaviors/adherence) and
environment-level factors (ie, household surface contamination, household member
colonization, and transmission to household members) that are associated with differences in
SSTI recurrence rates.

Hypothesis 2a. Patients assigned to the EXP group will report increased CA-MRSA
infection prevention knowledge, self-efficacy, decision-making autonomy, and prevention
behaviors (including antibiotic and mupirocin adherence, chlorhexidine bathing, and household
surface cleaning) compared with those receiving UC.
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Hypothesis 2b. Assays of participant households will show decreased household
surface contamination, household member colonization, and transmission to household
members among those randomly assigned to the EXP group vs those assigned to UC.

Aim 3
To understand the possible correlation between bacterial genotypic and phenotypic
variables on the effectiveness of the intervention for decontamination, decolonization, SSTI
recurrence, and household transmission.

Hypothesis 3a. The effectiveness of the intervention will differ by bacterial genotypic
and phenotypic variables, including multilocus sequence typing (MLST), staphylococcal protein
A (spa) typing, and SCCmec carrying the resistance determinant mecA, as reflected in
reductions in SSTI recurrence and household transmission rates.

Hypothesis 3b. The effectiveness of the intervention will differ by bacterial genotypic
and phenotypic variables, including MLST, spa typing, and SCCmec carrying the resistance
determinant mecA, as reflected in reduced household decontamination and decolonization
rates.

Aim 4
To explore the evolution of stakeholder engagement and interactions among patients
and other community stakeholders with practicing community-based clinicians and academic
laboratory and clinical investigators over the duration of the study period using social network
analysis (SNA).

Hypothesis 4. The growth of engagement among stakeholders will be reflected in
increased connections (ie, network density) among stakeholders over 3 time periods: baseline
(T1), midproject (T2), and project completion (T4).

14

PARTICIPATION OF PATIENTS AND OTHER STAKEHOLDERS
This comparative effectiveness research/patient-centered outcomes research
(CER/PCOR) trial was built upon a multiyear highly engaged stakeholder-community-academic
research and learning collaborative supported by pilot grants and a competitive supplement
from NIH/National Center for Advancing Translational Sciences to the Rockefeller University
Center for Clinical and Translational Science (RU-CCTS) (CTSA grant #8-UL1-TR000043) that
included practicing clinicians, patients, clinical and laboratory researchers, several New York–
based federally qualified health centers (FQHCs), and several community hospital EDs. The
study was conceptualized by this group of stakeholders during the evolution of CAMP1. In this
earlier study, participants, researchers, and clinicians addressed some important topics that we
chose to explore in CAMP2.73
For example, stakeholders stressed the importance of patient education designed to
inform participants of how they (the index patient) and their household members could work
together to implement low-cost hygienic and environmental steps to reduce their risk of
recurrent SSTIs and prevent transmission to household members. The EXP intervention used in
the current study was a decolonization and decontamination regimen that not only targeted
participants’ MRSA knowledge but also encouraged self-efficacy, active self-management, and
preventive health behaviors. Guided by PCORI’s definition74 of PCOR, representative qualitative
results from CAMP1 are presented in Table 1.
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Table 1. PCORI Patient-Centered Questions Addressed by the CAMP2 Trial
PCORI patient-centered questions
examined during CAMP175

CAMP1 stakeholder feedback addressed in CAMP2:
patient-centered features incorporated
into the CAMP2 design

(1) “Given my personal
characteristics, conditions, and
preferences, what should I expect
will happen to me?”

78% of CAMP1 patients rated reducing the spread of MRSA in
their household as “very important” to them. Moreover, 84%
rated preventing their MRSA infection from coming back as “very
important.” One of the goals of this project was to reduce future
recurrence and uncertainty. Patient education and self-efficacy
were crucial to the implementation of this intervention.
CHWs/promotoras collaborated in developing the home visit
scripts and protocol to address the cultural, socioeconomic, and
medical needs of patients.

(2) “What are my options and what
are the potential benefits and harms
of those options?”

The CAMP2 study compared the effectiveness of 2 interventions
to prevent MRSA recurrence. If effective when implemented in
the community-based settings, the intervention could help
reduce the spread of MRSA infection and reduce future morbidity
and suffering. Given the patients who received care in the health
systems settings that provide care to an urban, multiethnic, lowincome population, many of whom have been disenfranchised by
the health care system, all protocols were highly sensitive to
participants’ autonomy and their role as the ultimate decisionmaker.

(3) “What can I do to improve the
outcomes that are most important to
me?”

Qualitative results demonstrated that patients were most
concerned about recurrence, pain, and ability to perform
functions. The CAMP2 intervention aimed to empower patients
to play a more active role in reducing the burden of recurrent
MRSA infections through tools and methods to decolonize
themselves and household members and to disinfect their
households.38

(4) “How can clinicians and the care
delivery systems they work in help
me make the best decisions about my
health and health care?”

Through close relationships with the communities they serve,
clinicians in FQHCs and community hospital EDs worked with
study-supported staff, including on-site study recruiters. To
minimize impact on practice workflow, research staff were
present and obtained informed consent in a collaborative style to
ensure that each participant understood that the project was
designed to help them make the best decisions for themselves,
and to take active steps to reduce the possibility of infection
recurrence and household transmission.

Abbreviations: CAMP, Community-Associated MRSA Project; CHW, community health worker; EDs, emergency
departments; FQHCs, federally qualified health centers; MRSA, methicillin-resistant Staphylococcus aureus.
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During the design phase, our stakeholders voiced strong concerns that although patients
with MRSA infection received excellent disinfection practices in-hospital, their needs were
largely unaddressed once they left the hospital setting. At a series of community engagement
meetings, stakeholders articulated their perspectives on developing a project to address CAMRSA in the household environment, in response to a case presentation by an FQHC clinician of
a CAMP1 participant with multiple recurrences. (The participant was treated with I&D and
antibiotics, but an SSTI had recurred, and MRSA was now present in her sister, who was visiting
her apartment. This case study was subsequently published by one of the FQHC clinicians as the
lead author.76)
In addition, stakeholders and staff discussed issues related to home visits over a series
of meetings. Meeting attendees voiced concerns that participants might hesitate to invite
strangers into their homes, or that participants might cite “trust” as a reason for failing to enroll
or withdrawing from the trial. Another issue included participants’ fears of potential shaming
and stigmatization about their home being “dirty” or “contaminated.” To address these
concerns, attendees suggested having 2 promotoras attend each home visit, instituting a warm
handoff between clinicians and study staff, employing CHWs/promotoras who would be trusted
by members of the community, and explicitly addressing shaming and stigmatization in
CHW/promotora training sessions. Despite our best efforts, we surmise that some of these
barriers may have persisted in this trial (see Discussion).
The patient stakeholder advisory committee (PSAC) was launched immediately upon
funding and brought together patient stakeholders (ie, members of the community who were
not enrolled in this trial), staff from 6 New York City–area FQHCs and hospital EDs, staff from
Clinical Directors Network (CDN, www.CDNetwork.org), a primary care practice–based research
network (PBRN), academicians and clinicians from the RU-CCTS, and scientists from the
Laboratory of Microbiology and Infectious Diseases at RU (see Figure S2 in Appendix B). Patient
stakeholders were recruited from previous patients who were engaged as advisors during
CAMP1 and from other focus groups and research town hall meetings. In addition, the PSAC
included the designated patient representative from an FQHC and 1 patient representative
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from each ED (n = 3). CDN recruited 1 additional community representative, a local
businessman and barbershop owner from a previously conducted MRSA pilot study conducted
with staff working at NYC barbershops,77 to serve on the PSAC.
The PSAC met in person or via teleconference, as determined by the participants, with
logistical and financial support provided by CDN. PSAC meetings were held every 1 to 2 months,
either in person (2-3 hours) or by web/teleconference (1-1.5 hours) at rotating locations. During
meetings, committee members provided input and guidance on all aspects of the project (eg,
recruitment/retention challenges, intervention delivery, program evaluation, dissemination
plans). To engage stakeholders outside PSAC meetings, we also initiated regular communiqués
and encouraged stakeholders to provide ongoing input through emails and phone calls. A total
of 25 PSAC meetings were held throughout the course of the project. PSAC members and their
roles are summarized in Table 2. The PSAC participated in the finalization of the design of the
CHW home intervention and data collection protocols. Specifically, the PSAC made
recommendations for implementing the home intervention, based on adaptations of ICU-based
decolonization and decontamination protocols. The PSAC provided guidance on outcomes and
their measurement, and they worked with the team to ensure that the patient-centered
outcomes were meaningful and relevant and that the study visit schedule and assessments
were not burdensome to participants.
In fact, stakeholders were integrally involved in the decision-making process from the
outset, with special attention paid to the choice of outcomes, intervention delivery, and
implementation methodology. For example, stakeholders defined the optimal process by which
the project team could reach community audiences. They informed our discussions on cultural
sensitivity, patient autonomy, shaming and stigmatization related to potential home
contamination, and community health priorities. CHW stakeholders tested the data collection
application and refined informed consent language and assessment procedures to address
language, literacy, and cultural sensitivity. They suggested additional content for
CHW/promotora training, outlining the manner by which promotoras should rehearse and
demonstrate their competence.
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Table 2. Community and PSAC Roles and Composition
Stakeholder type

Description of role

No. of
FQHCs

Clinicians

• Conducted patient screening and

4

5

9

2

4

6

1

4

5

7

13

20

recruitment

No. of
EDs

Total

• Obtained informed consent
• Assessed dermatological symptoms,

collected specimens, and treated wounds,
among other activities during the baseline
study visit
• Assisted with follow-up of “warm handoff”
protocol
• Participated in stakeholder meetings
CHWs/promotoras

• Conducted patient screening and
•
•
•
•
•

Patients/community
members

recruitment
Obtained informed consent
Participated in warm handoff protocol
Conducted home visits
Conducted telephone assessments
Participated in stakeholder meetings

• Determined acceptability of education

materials and home visit protocol elements

• Proposed community-based dissemination

opportunities
• Reviewed assessment measures and home
visit schedule
• Participated in stakeholder meetings
Total

Abbreviations: CHWs, community health workers; EDs, emergency departments; FQHCs, federally qualified health
centers; PSAC, patient stakeholder advisory committee.

Clinician stakeholders participated in refining and finalizing the study protocol, adapting
and expanding the clinical workflow, and identifying patient and clinician engagement
strategies. Academic stakeholders shaped discussions around patient consent and human
participant protection, the quality and acceptability of education materials, and the laboratory
measures and patient-centered and self-reported outcomes assessment battery. They also
provided input based on recently published literature on CA-MRSA and the microbiome of the
home environment, and they guided the discussion of methods to measure whether the
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intervention was delivered as intended. Academic, clinician, CHW, and patient stakeholders
participated in discussions about improving patient identification and consent, methods to
improve the scheduling and completion of home visits, and ways to improve the consent rate of
household members. Stakeholders conducted ongoing discussions on building capacity for
patient stakeholders to have an influence on the health of their communities. Both clinician and
academic stakeholders were engaged in the development of the study-specific CHW training
protocol (see Appendix D), which was implemented by an established, well-recognized CHW
training organization, CHW Network NYC (http://www.chwnetwork.org/). They were also
involved in planning dissemination activities. Patient stakeholders were engaged in discussions
about increasing the scope of dissemination venues in the community. They were additionally
asked for feedback regarding protocol changes (eg, removal of oropharyngeal surveillance
swabs), as well as the acceptability of providing dissemination of information only (but not
intervention kits) to UC participants at the end of the study.
Throughout the study period, we engaged our community, clinician, patient, CHW, and
academic stakeholders in bimonthly in-person and teleconference meetings as a larger group,
and we held smaller in-person or teleconference meetings as needed. Academic, clinician, and
CHW stakeholders participated in robust discussions about whether to conduct S. aureus
surveillance among CHWs, based on a review of the literature and the occupational safety
perspective from the CHW standpoint. A review of the literature and discussion among
stakeholders with experts in infection control resulted in the decision not to conduct CHW
surveillance, given that MRSA colonization in health care workers is low78-80 and persistent
carriage is rare.81,82 CHW training included guidelines for infection prevention similar to
precautions taken by health care workers.
This active engagement of stakeholders fostered equitable collaboration through shared
decision-making by focusing on ongoing and multilevel communications and ensured
transparency at each step. Our stakeholders shared their perspectives, preferences, and
priorities at all stages of the project. For example, in problem-solving recruitment/retention
challenges, stakeholders suggested a more personalized exchange among the site clinicians,
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study recruitment staff, and promotoras. As such, we instituted a warm handoff, whereby the
site clinician directly introduced the patient to the study recruiter and promoters and invited
the patient’s participation in the study.83 In theory, when a patient has an established
relationship with the clinician, a warm handoff by the clinician is thought to increase the
likelihood that the patient will agree to participate in the study (“trust-by-proxy”). This
procedure includes the patient as an active team member and engages the patient in the
shared decision-making process. We found this added step to be beneficial to the trial.
In addition, we were particularly eager to understand why a third of participants who
consented to home visits dropped out before they were informed about their randomized
treatment assignment and therefore never received the intervention. When we shared this
difficulty of retaining participants who were recruited in clinical settings but refused to
participate once the project team contacted them at home, the PSAC was instrumental in
performing a “leaky pipe analysis” (see Table 3). In this analysis, we examined the flow of
patients from presenting for care, to providing consent, to completing the baseline home visit,
and we explored the points at which participants dropped out of the study. We undertook this
analysis to improve our retention rates and also as a guide for other community-based research
projects that implement similar research designs. Based on the guidance of stakeholders, we
changed several procedures of the study. For example, at the FQHC or ED, we began making
appointments with each patient who was suspected of having a MRSA infection before
laboratory confirmation and subsequently canceled appointments after the microbiological
assessment showed their infections were negative for MRSA, rather than waiting for
confirmation of infection to schedule the initial appointment, as had been planned initially. Our
stakeholders provided many possible explanations for the dropout rate we encountered.
Last, it is important to note that stakeholders were highly engaged based on their
enthusiasm and follow-through over the study period. We observed that retention of the PSAC
community and patient stakeholders (these included patient advisors who were not CAMP2
research participants) was excellent, indicating an extremely high level of stakeholder
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engagement. Among the community partners, 100% remained with the project throughout the
entire study and continued to collaborate as advisors in new PCOR studies (see Table 4).
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Table 3. “Leaky Pipe” Model for Evaluating
and Home
Visit Completion
CAMP2Recruitment
"Leaky Pipe"
Model
for Evaluating

A

Sites

# Screened # Recruited

Recruitment and Home Visits

B

% Recruited of
Patients
Screened

C

D

Baseline Home
Baseline Home
Visits
Visits
Scheduled for
# Enrolled
Scheduled for
Confirmed
Baseline
(MRSA+/ % S. aureus All Recruited
Eligible
% Scheduled of Home Visits
MSSA+)
positive
Patients^
Patients
Positive Patients Completed

% Home Visits
Completed of
# Scheduled

FQHC A

89

33

37%

17

52%

11

11

65%

10

91%

FQHC B
FQHC C

4
22

2
18

50%
82%

2
7

100%
39%

2
4

2
4

100%
57%

2
4

100%
100%

ED A

238

210

88%

93

44%

57

53

57%

52

98%

ED B

194

124

64%

54

44%

49

47

87%

44

94%

ED C

55

34

62%

13

38%

8

8

62%

8

100%

602

421

70%

186
278

44%

131

125

67%

120*
278

96%

TOTAL
GOAL

% of original goal (n=278) who completed
baseline home visits (n=120)*
^Total, including those scheduled using protocol to schedule at time of consent prior to lab result
*One patient was determined subsequently to have HA-MRSA and was excluded from the main effects analysis (n=119)
%MRSA+/MSSA+

44.1%

43.2%

Abbreviations: CAMP, Community-Associated MRSA Project; ED, emergency department; FQHC, federally qualified health center; MRSA, methicillin-resistant
Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus.
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Table 4. Retention/Turnover of CAMP2 Research Team
Type of stakeholder

Beginning of
study, n

End of study,
n

% retention

FQHC/HOSP ED

23

13

57

Academic/medical center

24

19

79

PBRN

17

9

53

Patient/community partner

5

5

100

Private/corporate partner

4

2

50

Funder

3

3

100

Total

76

51

67a

Abbreviations: CAMP2, Community-Associated MRSA Project 2; FQHC, federally qualified health center; HOSP ED,
hospital emergency department; PBRN, patient-based research network.
a
% retention for total n at the end of the study.
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METHODS
Study Overview
This study was a community-based, randomized comparative effectiveness trial. The
overall goal of CAMP2 was to engage patients and other community stakeholders in an
enduring bidirectional partnership with practicing community-based clinicians and academic
laboratory and clinical investigators to adapt, implement, and evaluate a CHW/promotoradelivered home-based intervention (EXP) based on the REDUCE MRSA trial,1; and to test its
comparative effectiveness vs UC on patient-centered, clinical, environmental, and public health
outcomes. The conceptual model depicting study interventions and outcome measures is
illustrated in Figure 1.
We compared CDC guideline–directed UC, including I&D and antibiogram-selected oral
antibiotics (control group),43 with CDC guideline–directed care43 combined with universal
household decolonization and environmental decontamination interventions1 conducted in the
home setting provided by CHWs/promotoras (EXP group). Both the UC and EXP groups received
clinician-directed standard-of-care treatment upon presentation with the initial SSTI at the
baseline FQHC or ED visit, which may have included I&D and/or oral antibiotics. All participants
(UC and EXP) subsequently received 2 home visits with CHWs, with 1 visit at baseline (following
confirmation of eligibility by laboratory test result for MRSA/MSSA) and 1 visit at the 3-month
follow-up. Participants were informed of their randomly assigned treatment after the baseline
home visit assessment was completed (those who failed to schedule or complete a home visit
were never identified as to their random assignment). Households randomized to the EXP
group received an educational pamphlet (Living With MRSA, published by the Tacoma Health
Department, available in English and Spanish84; see Appendix C), along with detailed verbal
instructions to complete a 5-day intervention of nasal mupirocin ointment application, bathing
with Hibiclens (chlorhexidine), and environmental surface cleaning regimen that included the
use of Clorox wipes on high-touch surfaces, combined with effective laundering and
handwashing techniques. Households randomized to the UC group also received the Living
With MRSA educational pamphlet (see details above84). Participants received up to $90 over
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the course of the study if they completed all study assessments. Participating household
members received up to $40 if they participated in both home visits.
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Figure 1. Conceptual Model for the CAMP2 CHW Home Visit Intervention (Implemented in the EXP Group)a

Abbreviations: CAMP, Community-Associated MRSA Project; CHW, community health worker; EXP, experimental; MRSA, methicillin-resistant Staphylococcus
aureus; SSTI, skin and soft tissue infection.
a
The pink letters correspond to the instruments/measures in Table 5. Blue up and down arrows indicate increases and decreases, respectively.
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Study Setting
This project was conducted in collaboration with 6 clinical sites in the New York
metropolitan area (see Table 3 and Appendix B Figure S2): 3 sites were FQHCs (A, B, and C), and
3 sites were hospital EDs (A, B, and C). Patients were identified at the point of care, which for
most SSTIs is in the ambulatory setting. FQHCs were initially chosen as the primary source of
recruitment, based on our CAMP1 observational study and the published literature.71 Several
previous, mostly observational, studies tested the feasibility of conducting research on SSTI
management in primary care settings, such as FQHCs and other community health centers
(CHCs).71
CAMP1 demonstrated the feasibility of identifying, recruiting, and following patients
with SSTIs who seek care at CHCs. The initial protocol for CAMP2 included the same
recruitment methodology. However, the original participating CAMP2 FQHCs were unable to
meet monthly enrollment targets. The research team approached additional FQHCs; however,
we encountered difficulties, with prospective sites declining due to competing priorities or
clinicians not routinely performing the CDC-recommended I&D procedures on-site, often
referring patients with SSTIs to local hospital EDs for treatment with I&D. This prompted us to
look outside the originally planned FQHCs and explore the feasibility of working with hospital
EDs that are located in the same high-need neighborhoods and that provide emergency and
urgent care (and often primary care) in underserved communities.
To evaluate the possibility of adding EDs as an additional recruitment source, alongside
our efforts in ambulatory care/FQHC settings, we first reviewed publicly available data from the
CDC National Center for Health Statistics National Ambulatory Medical Care Survey and the
National Hospital Ambulatory Medical Care Survey. These data demonstrated that, nationally,
low-income patients are 4 times more likely to have an I&D procedure performed (odds ratio
[OR], 4.05; 95% CI, 0.61-26.76; P < .0001) and 5 times more likely to be diagnosed with an SSTI
(OR, 5.10; 95% CI, 2.99-8.71; P < .001) in the ED setting than in the ambulatory setting. Given
these national trends indicating a higher frequency of SSTIs being treated with I&D in EDs,85 as
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well as a strong expression of interest by several ED clinical directors, we added ED settings to
our recruitment base and engaged both EDs and FQHCs for patient identification and
recruitment. In retrospect, while this broadening of site eligibility yielded a higher patient
volume in the EDs, it may have been at the expense of the stronger retention rate afforded by
the continuity-of-care–based relationships in the FQHCs; however, many ED patients may also
receive their primary and specialty care follow-ups from the same hospitals in their outpatient
departments, and their clinical data may be captured within the same EHRs as the EDs.

Participants
Recruitment
Patients were recruited from their usual ongoing source of primary care, which for some
patients was an FQHC and for others was an ED. Potential participants were screened for
eligibility if they presented to a participating site with signs and symptoms of an SSTI that may
have been caused by MRSA or MSSA according to the CDC IDSA criteria. Wound, nasal, axilla,
and groin cultures were taken at the baseline FQHC or ED visit and were sent to a commercial
clinical laboratory, BioReference, for confirmation of culture and antibiotic sensitivity testing.
BioReference also performed species-level identification and subculture of MRSA and MSSA
and sent these purified subcultures to the Laboratory of Bacteriology at RU for further
molecular epidemiologic characterization.38,71 Upon receipt of the BioReference laboratory
results (2-3 days after the baseline visit), participants were enrolled if the wound result was
positive for MRSA or MSSA.

Screening and Eligibility
After reviewing the EHR or clinical dashboard in the FQHC or ED, CHWs approached the
treating clinician to determine patient eligibility. Patients who met the inclusion criteria but
whose culture was positive for S. aureus without antibiotic resistance (ie, were MSSA+) were
also identified and enrolled because they also present with SSTIs, and their risk for recurrence is
similar to those with MRSA.30,99,162 To be eligible for the study, patients had to be between 7
and 70 years of age; (2) be fluent in English or Spanish; (3) plan to receive care in the FQHC or
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ED during the next year; (4) present with signs and symptoms of an SSTI (abscesses, furuncles,
abscessed hair follicles, boils, carbuncles, or cellulitis, with redness, swelling, warmth, pain or
tenderness, or complaint of a “spider bite”; a skin break was not required for inclusion in the
study); (5) have a wound culture that was laboratory confirmed as positive for MRSA or MSSA
at the baseline FQHC or ED visit; (6) be willing/able to provide informed consent; and (7) be
willing to participate in home visits.
Patients were excluded from the study if they met any of the following criteria: (1) were
unwilling to provide informed consent, (2) were acutely ill or visibly distressed (eg, crying,
wheezing, bleeding, screaming, or shaken), and/or (3) were unable to participate in a discussion
about the study.

Procedures. Recruitment, informed consent, and baseline clinical assessments were
conducted by CDN CHWs, participating clinicians, and FQHC/ED staff who were trained and
certified in the protection of human participants. The CHWs worked as a team with the clinical
site staff to approach potentially eligible patients to determine eligibility criteria, provide
information about the study, and obtain informed consent. Treating clinicians monitored their
schedules for patients with acute SSTIs that met the diagnostic criteria for CA-MRSA and
referred them to the CHWs for enrollment. A clinician or staff member who received study
training and human participant protection certification conducted the informed consent
protocol in cases where a CDN staff member was not present. Following the informed consent
protocol, the clinician conducted the baseline clinical assessment, during which wound and
surveillance cultures were collected. Where I&D was indicated, a sample of purulent drainage
material was obtained; where I&D was not indicated, the treating clinician took a skin swab of
the wound or, if the wound was weeping or draining, obtained purulent material before
treatment. If a CHW or other CDN research staff member was not present at this time, the
clinical staff provided the patient with the name and telephone number of the person who
would be contacting them for follow-up and obtained their availability for telephone calls, as
per warm handoff procedures.83 The CHWs then conducted a follow-up call as soon as possible.
This call occurred in the interim between the informed consent process and the receipt of
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laboratory test results. This procedure ensured continuity of the research relationship and also
determined whether the study team had a working telephone number for the potential
participant. During this call, a tentative home visit appointment was scheduled for each
consented participant before confirmation of eligibility based on the initial microbiology
laboratory results. This procedure was implemented as part of the warm handoff strategy,83
whereby the site clinician directly introduced the patient to the study recruiter and promotoras
and invited their participation in the study; it was intended to maintain engagement of the
participants in the interim between their initial study visit and the return of laboratory results.
Note that although participants were formally consented at this point in time, they were not
provided information about their randomization group until after the baseline home visit
assessment was completed.
Following the receipt of a MRSA+ or MSSA+ wound culture laboratory result, the
medical staff informed the participant of his or her MRSA/MSSA status. For those who were
MRSA+/MSSA+, the CHW’s follow-up call focused on scheduling a time to conduct the pre–
home visit baseline telephone interview (Figure 2, T0) and confirmed the details of the baseline
home visit appointment (Figure 2, T1). For participants who were negative for S. aureus, the
CHW informed them of the negative test result and that they were therefore ineligible for the
study, and thanked them for their interest in the trial. At that point, the CHW officially canceled
the home visit appointment and explained that the participant was not eligible to be randomly
assigned and their study participation was now complete.
We monitored the implementation of the screening and recruitment protocol, and
completion of the intervention at the baseline home visit, through the use of leaky pipe
analysis86 (see Table 3). In this model, we tracked the success of screening and recruitment of
participants by site (column A, “% Recruited of Patients Screened”), proportion of potential
participants who were eligible for enrollment (column B, “% S. aureus Positive”), home visit
scheduling and success of the warm handoff strategy (column C, “% Scheduled of Positive
Patients”), and the successful completion of the baseline home visit by eligible participants
(column D, “% Home Visits Completed of # Scheduled”). By carefully tracking the screening,
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recruitment, and subsequent enrollment of participants into the study, we were able to identify
different potential areas for improvement at each individual clinical practice (FQHC or ED). The
model and the resulting recruitment data were discussed in detail at each stakeholder meeting,
where the group identified strategies to overcome barriers to screening, recruitment,
scheduling, and completion of baseline home visits. For example, our warm handoff strategy
(see “Study Overview” section) was proposed to improve the scheduling of home visits, which
was identified as the primary barrier to their completion.
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Figure 2. Study Procedures and Timelinea

a

The pink letters correspond to the instruments/measures in Table 5.
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Baseline Assessments
Baseline Telephone Questionnaire
The baseline telephone assessment took place before the baseline home visit. The
baseline telephone questionnaire included standardized assessments of index patient
demographics, comorbidity, medical history, social and environmental exposures, and patientcentered outcomes; household composition information was requested to enable the CHW to
prepare for the home visit. This assessment was conducted by telephone to minimize patient
burden by reducing the time spent by the CHW/promotora in the home, thus streamlining the
home visit to focus on environmental specimen sampling and, possibly, delivery of the
intervention if the participant was randomly assigned to the EXP group. For younger children,
the parent or guardian of the participating child completed the survey questions, with input
from the child. Upon completion of the baseline telephone assessment, participants confirmed
the home visit date and time, with the aim of scheduling the visit as close to the receipt of
laboratory results as possible.

Baseline Home Visit Assessment
All households underwent the same assessment at the baseline (T1) home visit,
including assessments of (1) consenting household member demographics, comorbidities, SSTI
history, and index patient and household member personal hygiene; (2) household
cohabitation and fomite-sharing behaviors (shared bedroom or sleeping space, razors, and bath
towels); (3) collection and retrieval of self-sampled nasal, axilla, and groin cultures from the
index patient and each of the consenting household members; (4) a household census of the
number of rooms and number of inhabitants of the household and number of regular visitors;
and (5) a set of 13 samples obtained from a list of high-touch/high-traffic household
environmental surfaces (using Copan ESwabs): front doorknob, television remote, telephone,
kitchen light switch, kitchen countertop, refrigerator door handle, kitchen sink handle, kitchen
floor, bathroom sink handle, hairbrush, toilet seat, bedroom floor, and favorite nonplush child’s
toy. Consenting household members additionally completed assessments of demographics,
comorbidities, SSTI history, and personal hygiene, and index patients and consenting household
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members were trained by the CHW to conduct self-sampling of anterior nares. Sterile swabs
were inserted into the front of the nostril, rotated twice, and repeated on the second nostril
using the same swab. Participants then self-sampled inguinal folds and axillae, 2 common sites
of extranasal colonization.87-89 In the bathroom or a private room, the participant moved the
sterile swab backwards and forwards against the skin for 10 firm strokes, repeated on the other
side using the same swab for each separate body part, and placed the 2 swabs (inguinal and
axillae) into separate collection tubes.

Randomization
Following completion of the baseline home visit data collection, when all household
data were gathered, and while still at the home visit, the 2 promotoras together opened a
sealed envelope that contained the randomization assignment. Each envelope was labeled with
the participant’s ID and was opaque to maintain concealment and prevent corruption of the
randomization. Randomization followed a 1:1 randomization protocol that was computer
generated and assigned participants to either the EXP or UC group. The randomization scheme
was overseen by the study statistician (J.C.d.R.), who was not on-site and was blinded to
participant information; the promotoras who conducted the home visits and assessments were
blinded to the assignment until after the baseline assessment was completed. Participants were
not stratified during randomization based on study recruitment site or pathogen (MRSA or
MSSA). If the randomization assignment was UC, the promotoras ended the study visit,
explained the timeline for the remaining assessments, and ascertained the participant’s
understanding of the study timeline, measures, and visit schedule, indicating which follow-up
assessments would be completed by telephone or in person at the next home visit. No further
instructions or intervention materials were provided to the UC participants. If the
randomization assignment was EXP, the promotoras continued the visit by delivering the
intervention component and explaining all of the intervention procedures in person.
Promotoras ascertained the participant’s full understanding of the study interventions,
timeline, measures, and visit schedule (indicating which follow-up assessments would be
completed by telephone or in person at the next home visit).
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Interventions and Comparators or Controls
EXP Group
After the promotora was informed that the household was randomized to the EXP
group, the promotora began an individualized instruction on how to implement a 5-day
intervention of daily mupirocin ointment application in the nose, bathe with Hibiclens, and
clean household surfaces with disinfecting wipes. These intervention components are FDA
approved, safe, and effective standard-of-care measures for assessing and decolonizing
patients using topical intranasal mupirocin43,46,87 and daily chlorhexidine bathing58,59 plus
environmental surface decontamination with disinfecting wipes (Clorox).69,90 These
interventions were based on evidence from studies conducted in hospital ICU settings,
including the REDUCE MRSA trial1 and current CDC and IDSA practice guidelines.43,69 CAMP1
participants and other FQHC patient advisors reviewed the components of these interventions
in a series of research town hall meetings conducted on-site and endorsed their inclusion in the
study. The CHW dissemination/implementation model, which was used to provide patient
education, behavioral training, and products to patients, has had high levels of use and patient
acceptability for a wide range of chronic conditions.70,91 CHWs completed a 49-hour training
consisting of basic information about epidemiology and MRSA, research ethics and human
participant protection, survey completion techniques, using the data collection health portal,
quality control, treatment adherence promotion, and CHW-specific skills. The project managers
and the postdoctoral associate at A.T.’s lab reviewed the data collected at each visit for
completeness; the project managers periodically accompanied the CHWs on home visits for
direct observation and fidelity monitoring.
Patients in the EXP group received CDC guideline–based standard-of-care medical
treatment (I&D and antibiotic sensitivity testing–based treatment) at the baseline FQHC or ED
visit. Following the home visit assessment activities described previously, the 2 promotoras
provided an explanation based on an educational pamphlet (Living With MRSA, published by
the Tacoma Health Department, available in English and Spanish84; see Appendix C), provided
the participants with decontamination (Clorox wipes) and decolonization (mupirocin and
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chlorhexidine) supplies, and then demonstrated how to use these supplies (“CAMP2
Decolonization and Decontamination,” adapted from the CDC and Project CLEAR; Appendix C).
The written instructions for decolonization using topical intranasal mupirocin and chlorhexidine
baths and for decontamination using disinfecting wipes were reviewed in depth using the
actual products (mupirocin, chlorhexidine, and Clorox wipes). Patients and consenting
household members randomly assigned to the EXP group were instructed by CHWs to complete
the 5-day decolonization regimen, which involved (1) twice-daily application of mupirocin
ointment to the anterior nares with a clean cotton applicator and (2) Hibiclens (4%
chlorhexidine; over the counter) whole body wash (daily for 5 days) for daily use in the bath or
shower with printed instructions.30,43,63 In addition, participants received instructions for
household decontamination, which involved how to (1) use proper handwashing technique; (2)
change and wash bed linens and pillowcases in warm water every other day; and (3) pay
attention to “high-touch” surfaces when disinfecting with the Clorox wipes, including
doorknobs, telephones, countertops, light switches, and bathroom surfaces. Though CHWs did
not provide participants with a discrete target number or frequency of disinfection events, they
discussed targeting high-touch surfaces, and recommended that participants use 1 wipe per
surface to ensure each was covered in fluid and to let the surface air-dry. The EXP group was
not discouraged from continuing their regular household cleaning routine; rather, they were
asked to incorporate the study materials into their regular household cleaning routine.
Households randomized to the EXP group received 1 large, multidose, 22-gram tube of
mupirocin; 1 package of Q-tip swabs for the index patient and for each household participant; 1
container of Hibiclens per participant; and 1 package of Clorox disinfecting wipes. Patients and
household members received the same instructions for using intranasal mupirocin and topical
chlorhexidine baths.

UC Group
The comparator condition was an “enhanced” UC condition that included CDC
guideline–based standard-of-care medical treatment (I&D and antibiogram-based antibiotic
prescribing) at the baseline FQHC or ED visit plus an educational pamphlet (Living With MRSA84;
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see Appendix C). Upon conclusion of the data collection, all participants were provided with the
pamphlet, which contains health education materials designed for individuals with low literacy.
Participants randomly assigned to the UC group did not receive decolonization or
decontamination products or additional instructions for their use. If asked further questions by
patients or household members, promotoras encouraged the participants in the UC group to
direct their questions to their medical provider, but they did not explicitly instruct them not to
use chlorhexidine or Clorox wipes. Clinicians of UC group patients were free to prescribe
mupirocin or recommend the use of chlorhexidine or disinfecting wipes. The single consent
form described the use of mupirocin and chlorhexidine but did not provide details on the
household cleaning practices.

Follow-up Assessments
One month after the baseline home visit was completed, all enrolled participants in
both groups completed a telephone assessment to obtain information about adherence to
antibiotic therapy and decolonization/decontamination protocols, clinical response, and
patient-reported outcomes (Figure 2, T2). Data were collected at follow-up from all
participants, regardless of treatment group, on the use of and adherence to mupirocin and
chlorhexidine, and all were asked whether they received a cleaning kit (but not about cleaning
practices). To avoid introducing bias and to capture as-treated information, we asked all
enrolled participants if they had received mupirocin, Hibiclens, and a cleaning kit; if so, they
were asked to complete 2 modified Morisky Medication Adherence Scales to assess adherence
(see Table 5, Q and R). The modified Morisky scales were used as a result of stakeholder
discussions regarding the collection of adherence data (these validated scales were used in lieu
of recording their 5-day usage in a diary), during which 1 academic stakeholder proposed the
recollection and weighing of the mupirocin tubes at the end of the intervention period. Patient
stakeholders disagreed with the proposed approach, citing concerns that this would convey a
lack of trust. Three months after the baseline home visit (Figure 2, T3), all enrolled participants
completed the follow-up home visit to repeat environmental surface and participant
surveillance cultures and provide postintervention reports of household sharing, personal
hygiene, comorbidity, and household census. Six months after baseline (Figure 2, T4), all
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enrolled participants completed a final telephone assessment to obtain follow-up information
about antibiotic and intervention adherence and clinical response, including SSTI recurrence,
patient-reported outcomes, and household member SSTIs. In addition to the patient selfreported SSTI recurrence, manual medical record reviews were conducted at 6 months
postbaseline for the primary outcome (Figure 2).
Telephone interviews and home visits were scheduled and conducted at times that were
convenient for participants, including evening hours and weekends. At the end of each study
visit, the CHW reminded the participant of the remaining study visits (telephone and home
visits) and made a tentative schedule for the next appointment. As the due date for the next
study visit approached, the CHW called the participant to confirm the date, time, telephone
number, and/or address, or to reschedule to a time that was more convenient for the
participant. If we were unable to reach a participant at the telephone number they provided
(ie, participant did not pick up, or telephone was out of service), the CHW, clinician, and site
staff attempted to retrieve updated contact information from the EHR, called the participant
from a landline at the FQHC or ED where they were enrolled, mailed letters to the home
address on file, and monitored the EHR for upcoming appointments at the site to intercept the
participant.

Assessment of Study Outcomes
The protocol for assessments involved self-sampling and questionnaires at the baseline
(T1) and 3-month (T3) home visits for all enrolled participants. Interim assessments taken at the
1-month follow-up (T2) and 6-month follow-up (T4) were conducted via telephone with a
skilled assessor who was blinded to the participant’s random assignment (see Table 5 and
Appendix E for study measures).

Measurement of Clinical Outcomes
EHR-Documented SSTI Recurrence
The primary patient-centered outcome (PCO) and clinical outcome identified across the
multiple stakeholder categories was recurrent SSTI in the index patient. Although no
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standardized definition exists, most experts define recurrent disease as 2 or more discrete SSTI
episodes at different sites over a 6-month period.18,43 CA-MRSA recurrence was defined as
having 1 or more discrete clinical SSTIs at the same or a new site in addition to the baseline
infection in the 6 months following trial enrollment. S. aureus eradication was defined as
subsequent MRSA/MSSA-negative anterior nares, axilla, and groin cultures from the index
patient (measured as zero sites colonized) and the absence of a new SSTI at 3 months.
For the purposes of this trial, SSTI recurrence was measured in 2 ways: (1) from the EHR
(documented recurrence), and (2) by patient-reported outcome (PRO; self-reported
undocumented recurrence). EHR-documented recurrence was defined as SSTIs observed during
the course of the study that resulted in a visit to an FQHC or ED health care provider for
evaluation and treatment, which was recorded in the EHR using components of the computable
phenotype (see Appendix F). Recurrent SSTIs were identified via review of patients’ EHRs for
evidence of 1 or more of the following: (1) new SSTIs for which the patient presented for
medical care, (2) the initial SSTI failed to heal despite treatment (including I&D and/or antibiotic
prescription), and/or (3) a new laboratory-confirmed skin or soft tissue wound culture
identified as MRSA+ or MSSA+. Manual review of EHRs included visit dates; SSTI diagnoses from
the problem list (ICD-9/ICD-10 codes); laboratory codes (Logical Observation Identifiers Names
and Codes [LOINC], MRSA or MSSA culture and sensitivity); I&D procedures (Current Procedural
Terminology [CPT] codes); antibiotics prescribed (National Drug Codes [NDCs] and RxNorm
codes); and free-text medical record notes (wound location, size, type, and patient-reported
symptoms; see Appendix F). If the participant was consented, had more than a baseline visit,
and had no report in their record of an SSTI recurrence, then they were considered to be
negative for SSTI recurrence.

Patient-Reported SSTI Recurrence
Patient self-reported SSTI recurrence refers to a participant’s recollection and reporting
of having an SSTI recurrence (ie, any SSTIs observed by participants following the informed
consent process). This information was collected from participants during telephone surveys
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and included questions about symptoms, treatment sought and received, and medications
prescribed.
We had initially planned to combine data on SSTI recurrence from both the EHR and
participant self-reports. However, we found that the patients’ self-reports had poor
concordance with clinician reports extracted from the EHRs. EHR-defined SSTI recurrence is
consistent with the inclusion criteria that were used to recruit patients into the study, that is,
based on a clinical diagnosis in the EHR (ie, “medically attended SSTIs”). Given the lack of
agreement between EHR and self-reported data, we concluded that the self-reported data
were less reliable. It is conceivable that EHR-based data, consistent with how participants were
recruited, may reflect those with more severe SSTIs requiring medical attention, thus
underreporting total SSTI recurrence; however, the time sequence is more accurate and reliable
than with self-reports and permits clinical phenotyping based on dermatologic examination by
a clinician. We therefore elected to focus the main effects analysis on those recurrent SSTIs that
were reported in the EHR, using a definition stated in Levine et al92 that had “demonstrate[d]
that algorithms which use ICD-9 codes to detect SSTIs can achieve a high [positive predictive
value] PPV in ambulatory primary care settings…[and] these diagnosis codes may be useful in. .
.future studies exploring both the epidemiology and outcomes associated with SSTIs”
[emphasis added], with positive predictive values ranging from 80% to 92% (see Levine et al92).
A review of 16 prospective observational and interventional studies reported that 56% of
studies used EHR data only, 19% used PRO data only, and 25% used both EHR and PRO data
(see Table S12 in Appendix B). Furthermore, we were able to collect follow-up EHR data on
100% of enrolled patients at 6 months (ITT and analysis cohorts) compared with PRO data for
78% of participants.

Measurement of Secondary Outcomes
At the 1-month (T2) and 6-month (T4) time points, all participants completed a
telephone survey to assess (1) clinical response, (2) treatment adherence and adverse effects,
(3) emotional health, (4) social health, (5) personal hygiene practices, (6) household member
SSTI reports, and (7) PCOs (QOL and patient satisfaction with care). The measures used and
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their associated references are included in Table 5. Adherence and uptake of the intervention
were assessed using 2 modified Morisky Medication Adherence Scale scores,93 with 1 score for
mupirocin use and 1 score for Hibiclens use. Participants were asked whether they received a
kit from the CHWs who visited their home and were subsequently asked to complete the
adherence questions if they responded “yes” to receiving a kit.
PCOs (including QOL, patient satisfaction with care, MRSA knowledge, and self-efficacy
for preventing SSTI recurrence and transmission) were captured using validated scales that
were scored per the authors’ instructions (presented in Table 5; data collection forms are
located in Appendix E). We defined household contamination as the proportion of surfaces
tested that were positive for the presence of MRSA or MSSA, and we described household
transmission as colonization of a household member at the 3-month home visit (T3) or index
patient report of a household member SSTI at the 6-month telephone assessment (T4).
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Table 5. Measures, Definitions, Data Sources, and Time Points of PCOs and Household Variablesa
Construct/topic

Data source(s)

Collection
time point(s)

Measure/instrument

Definition

EHR review, Clinical Response
Questionnaire94

Appearance of a new SSTI after Survey, EHR
treatment for an initial MRSA
or MSSA wound

T4

Primary outcome
A Recurrence

Secondary/intermediate outcomes
B Pain interference

PROMIS Adult Pain Interference95

Consequences of pain on social, Survey
cognitive, emotional, physical,
and recreational activities

T0, T4

C

PROMIS Adult Depression Short
Form96

Self-reported severity of
depression in the past 7 d

Survey

T0, T4

QOL Scale, SF-1297

Ability to engage in and enjoy
life’s activities

Survey

T0

Patients' ratings of timeliness,
provider communication, staff
helpfulness, and respect

Survey

T0, T4

Microbiologic data (culture,
Proportion of surfaces tested
sensitivity), environmental surface that were positive for the
contamination, and household
presence of MRSA or MSSA
38
member colonization

Laboratory,
survey

T1, T3

Index patient household member
SSTI report, household member
SSTI history99

Survey

T1, T3, T4

Depression

D QOL
E

Satisfaction with care AHRQ CAHPS 12-Mo 4-Point Scale
2.098

F

Household
contamination

G Household
transmission

Colonization of a household
member at the 3-mo home
visit, or index patient report of
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Construct/topic

Measure/instrument

Definition

Data source(s)

Collection
time point(s)

household member SSTI at the
6-mo telephone assessment
Covariates, effect moderators
H Bacterial genotype
and phenotype

Dermatological symptoms
instrument94; molecular data

spa, MLST, mecA, SCCmec,
ACME, mupA38

Laboratory,
clinician report

T0, T1, T3

I

Infection prevention Personal hygiene score99
and hygiene
behaviors

Behaviors to prevent infection, Survey
including avoiding rewearing
clothes and sharing towels

T1, T2, T3, T4

J

Household crowding Household Crowding Index99,100

No. of household occupants
exceeds availability of space

T1, T3

K

Household sharing

Household Sharing Index99

No. and characteristics of
Survey
individuals with whom an index
patient shared a home (eg,
shared sleeping space, towel)

T0, T1, T3

L

Social network and
environmental
exposures

Social and environmental
exposures questionnaire

No. of people living in home

T0

M Prevention selfefficacy

GSE101,102

Confidence in ability to prevent Survey
SSTI recurrence and
transmissions

N Decision-making
autonomy

User Manual–Decision Self-Efficacy Confidence in one’s ability to
Scale103
make decisions

Survey

Survey

Survey

T0, T4

T0, T4
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Construct/topic

Measure/instrument

O Satisfaction with
PROMIS Satisfaction with Social
participation in social Roles and Activities104
roles
P

Overall medication
adherence

MMAS-8, Adapted105

Q Mupirocin adherence MMAS-8, Adapted105
R Chlorhexidine
adherence

MMAS-8, Adapted105

Definition

Data source(s)

Collection
time point(s)

Involvement in the roles in
one’s life (eg, family, work,
social activities)

Survey

T0, T4

Taking medication as directed

Survey

T0, T2, T4

Applying mupirocin as directed Survey

T0, T2

Applying chlorhexidine as
directed

T0, T2

Survey

Abbreviations: ACME, arginine-catabolic mobile element; AHRQ, Agency for Healthcare Research and Quality; CAHPS, Consumer Assessment of Healthcare
Providers and Systems; EHR, electronic health record; GSE, Generalized Self-Efficacy Scale; MLST, multilocus sequence typing; MMAS-8, 8-item Morisky
Medication Adherence Scale; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; PCOs, patient-centered
outcomes; QOL, quality of life; SCCmec, staphylococcal cassette chromosome mec; SSTI, skin and soft tissue infection.
Note: T0 and T1, baseline; T2, 1 month post-T1; T3, 3 months post-T1; T4, 6 months post-T1.
a
Information reflects a combination of details from cited sources as well adapted versions, as presented in Appendix E.
Key: a = score range, score derivation, or response scale; b = item number count; c = cut point; d = reliability; and e = patient population for which the measure
was validated/designed. Asterisk indicates that it was derived from the adapted version (see Appendix E).
A: Clinical Response Questionnaire: a) 3-point scale from 0 = “not at all sure” to 3 = “extremely sure”*; b) 5*; e) patients ≥18 years of age, presenting to medical
clinics in Texas with an SSTI and a planned wound culture.
B: PROMIS Adult Pain Interference (6a/6b): a) 6 to 30; b) 6*; d) 0.96 to 0.99; e) developed for adults (≥18 years of age).
C: PROMIS Adult Depression Short Form (8a/8b): a) 8 to 40; b) 8*; e) developed for adults (≥18 years of age).
D: QOL Scale, Medical Outcomes Trust - Short Form 12 (SF-12): a) 0 to 100 (via SF-36); b) 12, 7*; e) 0.89 (physical), 0.76 (mental); observational patient data
collected via the National Survey of Functional Health Status.
E: AHRQ CAHPS 12-Month 4-Point Scale 2.0; CAHPS Clinician & Group 12-Month Survey 2.0: a) 4-point scale, with “never,” “sometimes,” “usually,” or “always”;
b) 23*; e) survey constructed for adult patients (≥18 years of age), providing a review of the doctor’s visit.
F: Microbiologic data (culture, sensitivity), environmental surface contamination, and household member colonization: not applicable (N/A).
G: SSTI history: a) “yes,” “no,” “don’t know,” and “prefer not to answer”*; b) 8*; e) 201 patients discharged following hospitalization for CA-MRSA or CA-MSSA
infection. SSTI report: N/A.
H: Dermatological symptoms instrument: a) pain scores: 1 to 10, with 10 = “worst”; b) 4*; e) patients presenting to medical clinics in Texas with CA-MRSA and
SSTI. Molecular data: N/A.
I: Personal hygiene score: a) 4-point scale; b) 4*; e) 201 patients discharged following hospitalization for CA-MRSA infection or CA-MSSA infection.
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J: Household Crowding Index: a) crowding index = No. of residents/No. of rooms, excluding kitchens and bathrooms; b) 3*; e) 2466 parous women delivering,
over a year, at 8 hospitals in Greater Beirut, Lebanon.
K: Household Sharing Index: b) 6*; e) 201 patients discharged following hospitalization for CA-MRSA or CA-MSSA infection.
L: Social network and environmental exposures questionnaire: N/A.
M: GSE: a) 5-point scale from "not at all" to "all of the time" à adapted to: 1 = “a great deal” to 4 = “not at all” and for the following portion of the measure: 1
= “not at all true” to 4 = “exactly true”*; b) 12*; c) <10 = minimal depression, 10 to 18 = mild to moderate depression, 19 to 29 = moderate to severe
depression, >30 = severe depression; d) 0.76 to 0.90; e) low-income, minority adult women (≥18 years of age), meeting case-defined criteria of AIDS as defined
by the CDC, with at least a 6th grade level of education.
N: Decision Self-Efficacy Scale: a) 5-point scale, with 0 = “extremely low self-efficacy” to 100 = “extremely high self-efficacy”; b) 11*; d) 0.86; e) patients
diagnosed with schizophrenia.
O: PROMIS Satisfaction with Social Roles and Activities-7a: a) 7 to 35; b) 7*; e) developed for adults (≥18 years of age).
P, Q, and R: MMAS-8: a) 0 to 2; b) 8*; c) >2 = “low adherence,” 1 or 2 = “medium adherence,” 0 = “high adherence”; d) 0.61; e) randomly selected patients
receiving high blood pressure care at designated clinics.
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The study was initially designed to assess the primary clinical outcome of SSTI
recurrence at 12 months; however, given slower than planned recruitment and higher than
expected refusal for completing the baseline home visits, upon the suggestion of our project
officer, we conducted an analysis of our CAMP1 data and a review of the literature to
determine whether the time frame could be shortened, which would enable the study to be
completed closer to the original timeline. The majority of infection recurrence in CAMP1 took
place by months 4 to 5, with no additional events up to 1 year. Studies reported a 31%
recurrence rate of CA-MRSA infection in a 6-month period for men who have sex with men in
New York City,106 as well as a recurrence rate over 22% in 3 months in children.107 Another
study revealed a Kaplan-Meier curve estimate of 6 months to an SSTI recurrence rate of
approximately 25% for a sample of HIV-infected patients in a retrospective cohort study; the
estimated median number of days to recurrence was 144 (see Hemmige et al108). The CDN IRB
and CAMP2 data and safety monitoring board (DSMB) agreed with the recommendation to
shorten the follow-up time given the slow recruitment and concerns about study completion
(see Table 6, modification 3), and with the execution of a contract modification, the primary
outcome assessment was shortened from 12 months to 6 months, with completion of follow-up
by July 31, 2018.

Data Collection and Sources
Data were collected primarily through participant self-report, microbiological and
molecular analyses, and EHR extraction. At the baseline visit, the treating clinician completed a
dermatological symptom assessment, describing the wound characteristics (location, size,
color, consistency), and provided treatment (observation, I&D, antibiotics) and follow-up
information. Upon enrollment (ie, receipt of BioReference clinical laboratory results), data were
primarily collected through in-person assessment, telephone assessment, and analysis of the
household environmental and participant surveillance cultures. As needed, a certified
translation service provided forward and back translation on measures that were not already
available in Spanish. At the 6-month time point, chart data on SSTI recurrence (both
retrospective and prospective) were manually extracted from the sites’ EHRs. Data were
collected on the number and dates of visits for SSTIs and results of the cultures for S. aureus
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from EHRs at all participating FQHCs and EDs. EHR data were manually extracted by a team of
non-US medical school graduates who were trained in the study criteria, skilled in reviewing
EHRs, independent of the interventionists (CHWs/promotoras), and blinded to the study
randomization allocation. Research assistants served as independent data collectors for
baseline and 1-, 3-, and 6-month assessment data.
Data on the number and frequency of interactions among the project stakeholders were
collected, beginning with the initial CAMP1 study and extending over the entire CAMP2 study,
to characterize the evolution of the social network over time (SNA, aim 4). These data were
extracted from meeting minutes and attendance logs, and captured details on individual
attendance at research team meetings, conference calls, and dissemination occasions. Each
record identifies the stakeholder type, role, and affiliation, as well as site-specific study metrics
(screened, eligible, consented, randomized) and dissemination activities (posters, oral
presentations, publications).

Molecular Analysis of Bacterial Isolates
Collectively, the resulting molecular data provided approximate strain designation to
allow the precise assessment of strain concordance within individuals and among household
members and environmental surfaces to determine whether the same S. aureus strain was
responsible for disease in the index patient and found within the household, as well as to
examine whether certain S. aureus molecular profiles predicted differences in clinical outcomes
and PCOs. Specimens collected at the FQHC or ED as well as in the home that tested positive for
S. aureus (mannitol salt agar [MSA], coagulase, and spa typing/spa positivity) were further
analyzed for MLST,109 spa type using Ridom StaphType,110,111 and SCCmec type.112-114 Further
grouping analyses (sequence types [STs], clonal complexes [CCs], and spa-CCs) were assigned
and/or inferred by Ridom StaphType,110 eBurst,115,116 and/or known permutation data.110,115-117
Additionally, S. aureus isolates were tested for the presence of virulence factors (PVL and
arcA/opp3 [ACME]) using polymerase chain reaction (PCR).38 Altogether, these characteristics
were used to designate clonal type, because we determined that pulsed-field gel
electrophoresis (PFGE) would not be the most efficient means to produce a data set suitable for
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objective cross-study comparison. However, conventional PFGE nomenclature was used for
common clones (ie, USA300) inferred from the molecular information available. Study isolates
with certain spa types, in particular, t008, correlated with established USA300 genotypes and
were used as such for statistical analysis.27

Withdrawal
Participants who withdrew from the study by phone or in person with the CHW were
asked to provide the reason they were withdrawing and did not undergo any further home
visits or telephone assessments; their follow-up EHR data, including subsequent visits and SSTI
diagnoses/treatments, were extracted along with data for all other consenting participants, as
permitted by the informed consent. We attempted to reach all participants who had been
unreachable until the primary completion date (July 31, 2018) before determining them to be
lost to follow-up. We did this to collect SSTI outcome data on as many eligible participants as
possible given the struggling recruitment rate and lower than expected rate of conversion from
consented/eligible to enroll (65%). Communication logs were maintained for all participants,
detailing the outreach efforts and outcome of each attempt and documenting in narrative form
any details related to interactions with the research participant pertaining to schedule and
follow-up.

Sample Size Calculations and Power
Evaluation of sample size was based on the primary outcome of the SSTI recurrence
rate, as estimated in CAMP1, where 32.7% of participants with MRSA infection experienced a
recurrence during the 6 months following their index SSTI. Previous studies aimed at reducing
MRSA infection rates in ICUs reported reductions between 52% and 66%.54,57,118 Based on the
REDUCE MRSA trial,1 the expected effect size was a 50% reduction in the postintervention
recurrence rate, which required a sample size of N = 115 participants (57/58 in each group) to
achieve 80% power at a 5% significance level in a 2-sided chi-square test/Fisher exact test. For
an outcome that includes either MRSA or MSSA recurrence (33% plus 30%), the same set of
assumptions for MRSA recurrence would lead to a total sample size requirement of 120
participants (60 participants in each group). Assuming a 95% retention rate at 6 months (the
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CAMP1 study retained 81% of participants at 3 months, and CAMP2 retained 77% of
participants at 6 months), in light of the already-experienced attrition before the baseline home
visit and the expected completeness of EHR follow-up, this required a total of 57 participants
per group (see Table 6).35
Using this reduced sample size, the study statistician determined that the study was still
adequately powered (>80%) to reject the null hypothesis of no difference if we observed a 50%
reduction in the primary comparative effectiveness clinical outcome (aim 1/hypothesis 1a:
reduction in the SSTI recurrence rate for the index patient at 6 months). Table S1 in Appendix B
compares the differences in minimum detectable effect size given an ending to recruitment as
requested by PCORI (end date, December 31, 2018; N = 115), vs the originally proposed sample
size (N = 278), which had been inflated to allow for a significant number of multiple
comparisons (κ = 50). As originally proposed, the study required a sample size of 222
participants (111 participants in each group) to achieve 80% power at a 5% significance level in
a 2-sided Fisher exact test. Conservatively assuming an 80% retention rate at 12 months
(CAMP1 retained 81% of participants at 3 months), this required 139 participants per group, or
278 participants total. When focusing only on the primary outcome (hypothesis 1), no
Bonferroni correction was warranted, and the study was powered to detect a difference of at
least a 50% reduction in SSTI recurrence.
Although the study with the reduced sample size was sufficiently powered for the
primary outcome analysis under the given assumptions, the study statistician determined that
the trial was also sufficiently powered to detect medium-to-large effect sizes for the secondary
outcomes. A priori, the analyses of secondary outcomes were to be considered exploratory
because no adjustment for multiple comparisons was made, and we recognized that such
analyses might be underpowered. This was based on whether the base rates for the secondary
outcomes were comparable with the primary outcomes (30%-50%) and whether the changes
were similar in magnitude. If this was the case, we would have had sufficient power to detect
differences of 50% to 67% given the total sample of 115 (see Table 6, modification 5, and Table
S1 in Appendix B), which corresponded to a medium effect size (Cohen d = 0.05). Some of the
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secondary outcomes were scaled as continuous measures, and we wanted to demonstrate
what effect size (in standard deviation units, so that it could be applicable to any continuous
measure) could be detected. These secondary analyses were all considered exploratory;
however, we believe it is important to understand the magnitude of the effects for these
measures that the given sample size could detect in order to assess both clinical and statistical
significance.

Analytical and Statistical Approaches
The primary clinical outcome and PCO was a medically attended SSTI recurrence as
recorded in the patient’s EHR. Descriptive analyses of the study population included the
prevalence and distribution of S. aureus infection in patients, among household members, and
in the home environment, as well as covariates including demographics, clinical comorbidity,
dermatological and infection history, current clinical findings, household crowding, hygiene
practices, and PROs, including MRSA knowledge and prevention behavior self-efficacy.
Descriptive summaries used for quantitative variables included the mean, median, standard
deviation, and quartiles; boxplots and histograms were examined for distribution inspection.
Bar plots and frequency tables described categorical measurements. Diagnostics for reliability
and validity of questionnaires were performed. Chi-square tests were applied for a comparison
of proportions, and t tests were used for continuous quantitative variables (if the assumption of
normality did not hold, data transformations were planned but were not necessary).
Analyses were conducted to determine whether baseline differences existed between
the 2 study groups. Additionally, we compared the 2 groups for baseline MRSA/MSSA
colonization (nasal, axillary, and inguinal) of index patients, household members, and
contamination of 13 common high-touch/high-traffic household surfaces. The primary analysis
was carried out using 2-tailed tests with an overall level of significance of α=.05. All primary
main effects outcome analyses were evaluated according to ITT analysis. Subsequent analyses
included those patients who completed the baseline home visit (n = 119, analysis cohort) and
examined treatment outcomes overall and for prespecified subgroup analyses (see
“Heterogeneity of Treatment Effects”). Analyses of secondary outcomes for the analysis cohort
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that examined differences between the EXP and UC groups employed descriptive statistics (eg,
means and standard deviations); hypothesis testing (eg, t tests for continuous variables, chisquare tests for categorical variables, logistic regression, linear regression, and generalized
linear mixed-effect models); and multivariate exploratory techniques, as specified for each aim
and sub-aim below. All analyses were conducted with SAS (version 9.3 or later; SAS Institute) or
R (version 3.0 or later; R Foundation for Statistical Computing).

Specific Aims, Hypotheses, and Data Analysis Plans
Aim 1
Use a 2-group RCT to evaluate the comparative effectiveness of a CHW/promotoradelivered home intervention (EXP group) compared with UC (control group) on the primary PCO
and clinical outcome (SSTI recurrence rates). Secondary outcomes included PCOs and clinical
outcomes (pain, depression, QOL, and satisfaction with care).

Hypothesis 1a. Participants assigned to the EXP group will experience decreased SSTI
recurrence rates compared with those in the UC group.

Data analysis plan. Primary analysis consisted of applying chi-square tests to detect
differences between SSTI recurrence rates in the EXP and UC groups. To compute crude ORs
and the associated 95% CIs, we employed logistic regression, where SSTI recurrence served as
the dependent variable, and an indicator variable for EXP vs UC served as the primary
independent variable. Analysis-specific covariates are described below in each test of the
hypotheses and were included as could be accommodated by theory, imbalance, and model
convergence. When focusing only on the primary outcome (hypothesis 1), no correction for
multiple comparisons was warranted.

Hypothesis 1b. Patients assigned to the EXP group will experience increases in overall
QOL (decreases in pain interference, decreases in depression, and increases in satisfaction with
participation in social roles) and increases in patient satisfaction with care, compared with
those receiving UC.
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Data analysis plan. To detect differences in the QOL and satisfaction measures
between the EXP and UC groups, we used 2-sample t tests to compare the total scores between
treatment groups.
All subsequent analyses are considered exploratory, because the revised/reduced
sample size did not allow for correction for multiple comparisons, and analyses were based
primarily on descriptive rather than inferential statistics so as not to increase the type I error
rate (these analyses were part of the original analysis plans).

Aim 2
To understand the patient-level factors (CA-MRSA infection prevention knowledge, selfefficacy, decision-making autonomy, and prevention behaviors/adherence) and environmentlevel factors (household surface contamination, household member colonization, and
transmission to household members) that are associated with differences in SSTI recurrence
rates.

Hypothesis 2a. Patients assigned to the EXP group will experience increases in CAMRSA infection prevention knowledge, self-efficacy, decision-making autonomy, and
prevention behaviors, including antibiotic and mupirocin adherence, chlorhexidine bathing, and
household surface cleaning, compared with participants in UC.

Hypothesis 2b. Patients assigned to the EXP group will experience decreases in
household surface contamination, household member colonization, and transmission to
household members compared with those with UC.

Data analysis plan. To help identify covariates that were potentially associated with
SSTI recurrence, we used generalized linear mixed-effect models (GLMMs) to serve in adjusted
models. In this context, we would specify GLMMs with logit link and binomial variance, treating
treatment group as a fixed effect and site as a random effect. However, given the resulting
small sample sizes and low SSTI recurrence rates, the models did not converge, and we instead
used fixed-effect logistic regression to model SSTI recurrence.
53

Aim 3
To understand interactions of the intervention with bacterial genotypic and phenotypic
variables on decontamination, decolonization, SSTI recurrence, and household transmission.

Hypothesis 3a. The effectiveness of the intervention will differ by bacterial genotypic
and phenotypic variables, including MLST, spa typing, and SCCmec carrying the resistance
determinant mecA, as reflected in reductions in SSTI recurrence and household transmission
rates.

Hypothesis 3b. The effectiveness of the intervention will differ by bacterial genotypic
and phenotypic variables, including MLST, spa typing, and SCCmec carrying the resistance
determinant mecA, as reflected in household decontamination and decolonization measures.

Data analysis plan. In this mixed-regression context, linear regression models were
planned for continuously scaled outcomes, and logistic regression models were planned for
binary outcomes. The indicator for the EXP condition was the main independent variable, and if
appropriate, models were adjusted for baseline values of the outcome and any relevant
covariates for adjustment as needed. We examined the univariate frequencies of molecular
epidemiological characteristics (genotype and phenotype) of the MRSA/MSSA wound and
surveillance culture strains and determined that the multiple molecular measures all indicated
the high preponderance of strains of USA300, which is the most common and well-recognized
clonal type observed in studies of CA-MRSA. As we observed no differences in SSTI recurrence
rates by strain type (recorded as USA300 yes vs no), and due to the small sample sizes of the
non-USA300 strains, further stratification by genotype and phenotype and analysis of subgroup
interactions was not undertaken.

Aim 4
To explore the evolution of stakeholder engagement and interactions among patients
and other community stakeholders with practicing community-based clinicians and academic
laboratory and clinical investigators over the duration of the study period.
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Hypothesis 4. Engagement will be reflected in increasing numbers of stakeholders and
the diversity of stakeholder types, with increasing connections (ie, network density) among
stakeholders over 3 time periods: baseline (T1), midproject (T2), and project completion (T4).

Data analysis plan. Several approaches were used to analyze and visualize the SNA
data to gain insight into the growth of the CAMP partnership over time and to understand the
network’s structure and development over time in relationship to study metrics. We examined
the degree and types of engagement and interaction among stakeholders and the growth of
the CAMP partnership by compiling the attendance records for each stakeholder meeting and
creating a matrix, where each row represented an individual stakeholder (present/absent) and
each column represented an event (meeting date). Using SNA software,119,120 the 2-mode
(person-event) matrix (a table of person and meeting dates) was further expanded to
incorporate richer information about the project stakeholders and formed the raw data set for
the network and interaction analyses. For example, stakeholders were characterized in terms of
their role in the research project (eg, clinician/clinical researcher, community member,
recruiter/CHW, administrator, RU-CCTS staff, basic scientist, or research team–other). The
relative prominences of different roles at different stages of the project are reflected in the
analyses shown in the Results section under “Tests of Hypothesis 4” (growth of the network).
The person-to-person affiliation matrix enabled us to quantify connections between individuals
based on the number of events they attended in common and to generate a metric of
collaboration, and we assumed that individuals who were at the same meeting(s) would be
more likely to interact. Thus, the greater the numbers of events attended in common, the more
likely stakeholders were to have a strong connection and to be collaborating.120 We had initially
planned to use NodeXL121 for visualization to produce a graphic representation of stakeholder
engagement, indicating metrics of density and distance, but instead, the R software was
used,122 and the Gephi software123 was used for network visualization. Details of the processes
are explained in aim 4 (see “Tests of Hypothesis 4”).
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Heterogeneity of Treatment Effects
We addressed heterogeneity of treatment effects (HTE) by conducting prespecified
subgroup analyses using logistic regression with interaction terms for the random treatment
assignment (1 = EXP, 0 = UC) with each subgroup as a dummy variable, including (1) wound
culture type (MRSA vs MSSA); (2) birthplace (US vs non-US); (3) household contamination levels
(low vs high); (4) household member colonization (present vs absent); and (5) pets living in the
household (present vs absent). We also conducted 2 additional post hoc HTE analyses to stratify
on the basis of recruitment site (ED vs FQHC), and baseline I&D treatment (yes vs no).

Missing Data/Sensitivity Analyses
Although we observed a small proportion of missing data among participants for the
primary outcome, we did observe considerable missing data for many of the other variables of
interest. There are several approaches to handling missing data (eg, excluding them from the
analysis, carrying the last observation forward, using multiple imputation methods, using
sensitivity analyses). The challenge is always to balance the desire for increased power afforded
by the inclusion of as many participants as possible, to strive for validity to make comparisons
under the assumption that the analytic sample behaves in the same manner as the randomized
sample, and to ensure that the assumption underlying the imputation (ie, missingness at
random) is true. The imputation of biological variables is particularly problematic, as those
responses tend to be a function of a complex set of interactions between genomics and
heredity, environmental factors, exposure factors, and demographic variables. Any imputation
method depends upon meeting the assumptions of the level of data missing at random, which
is almost impossible to adjudicate with biological factors, as the assessment of key
genomic/heredity factors is not analyzable among those who do not participate. Multiple
imputation is not recommended for data that are not missing at random.
We performed an ITT analysis for our primary outcome (SSTI recurrence; with all
participants randomly assigned, regardless of whether they had been informed of their random
treatment assignment) and used sensitivity analyses to complement the complete-case
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analysis, which examined those who consented and completed the baseline home visit when
the promotoras disclosed the participant’s random treatment assignment.
Although the starting assumption is typically missing not at random, we had several
reasons to move toward missing completely at random (MCAR), with the properties of MCAR as
follows:
1. In speaking with the project staff, there did not seem to be any particular set of
circumstances that would lead a patient to have missing data.
2. When setting the main recurrence outcome variable equal to “1” if missing and “0”
otherwise, none of the main independent variables (including EXP vs UC) used in the
analyses predicted missingness in logistic models (see Table S5 in Appendix B).
3. When setting all missing data to either “recurrence” or “nonrecurrence” or in proportion to
observed rates, the results were unchanged (see Table S5 in Appendix B).
Properties of MCAR include the idea that there are, conceptually, no systematic external
reasons for missingness, that latent variables are not predictive of missing data, and that
measured variables in the study are not predictive. Some of the approaches used in the
sensitivity analysis demonstrated that the treatment group was unrelated to missingness. While
the sensitivity analysis did not reveal any statistically significant findings, the extreme
assumptions did produce varied estimates of the OR, changing the ORs from being close to 1 to
larger than 1. A limitation remains as to the true effect that incomplete data might have had on
the estimates of recurrence. While it is not possible to prove MCAR (as the assumption that
missingness is unrelated to unobserved variables is not empirically testable), under the
reasonable assumption of MCAR in this data set (see MCAR properties 1-3 above), completecase analysis (“analysis cohort”) is valid, and multiple imputation analyses will avoid bias only if
enough variables predictive of missing values are included in the imputation model. In
sensitivity analyses of several key outcome variables, we first calculated the observed effect (ie,
differences in the outcome between the observed values in the EXP and UC groups), compared
that with the results observed if we assumed that any missing data were a “yes” or “positive” in
the outcome, and then repeated those analyses under the assumption that all missing data
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were a “no” or “negative.” In all of these sensitivity analyses, there were no meaningful or
statistically significant differences in the results.

Changes to the Original Study Protocol
Changes to the original study protocol are summarized in Table 6.
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Table 6. Changes to the Original Study Protocol
Modification information
and date

Modification

Details

(1) Elimination of
oropharyngeal swabs

A review article confirming that the nasal cavity was the
main ecological niche for S. aureus in human beings124-127
was published as we were finalizing our surveillance swab
protocol. In considering whether oropharyngeal swabs
were necessary, we considered the negative aspects of
using oropharyngeal swabs (ie, the possibility of causing
retching, vomiting, throat pain, or scratchiness, as well as
the possibility of sampling inaccuracies) when samples are
actually taken from the roof of the mouth or buccal
surfaces. Our stakeholders and experts agreed that by
including the nasal, axilla, and groin but not the throat
swab, we would still achieve our scientific aim to
characterize the proximity and prevalence of body site
colonization in relation to the wound, while minimizing
research participants’ discomfort and burden.128

This change was approved
by PCORI as part of Contract
Modification 003 on
4/24/18.

(2) Recruitment in
EDs

Two of the 4 planned recruitment sites experienced major
changes that made recruitment untenable (eg, staff
turnover, a merger with another health system, major
renovations and construction). As we determined that
many FQHCs do not perform I&D on-site, we pursued
recruitment through hospital EDs and health center urgent
care departments. We ultimately partnered with 3 EDs,
through which the majority of participants were recruited.

We evaluated this change
with our project officer
early in the project during
our check-in calls on 9/1/15
and 11/2/15. The protocol
was formally revised to
include EDs and submitted
to PCORI on 5/24/17 as part
of Contract Modification
002.

(3) Change in primary
outcome assessment
to lessen duration of
study from 12 mo to
6 mo

The study was initially designed to assess the primary
outcome at 12 mo. Given the slow recruitment and
concerns about study completion, our project officer
suggested we conduct an analysis of our CAMP1 data and
review the literature to determine whether the time
frame could be shortened. In fact, the majority of
infection recurrences in CAMP1 took place by mo 4-5, with
no additional events up to 1 y, and this finding was
consistent with the scientific literature. The proposal to
assess the primary outcome at 6 mo instead was approved
by the trial DSMB on 7/7/16, and the BRANY IRB approved
the amendment on 1/25/17.

The protocol was formally
revised and submitted to
PCORI on 5/24/17 as part of
Contract Modification 002,
and the CDN IRB approved
the amendment on 7/25/17.
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Modification information
and date

Modification

Details

(4) Elimination of
provision of
decontamination kits
to UC group

We initially proposed to provide decontamination kits and
education to UC participants after their follow-ups were
completed. At a PSAC meeting, stakeholders unanimously
recommended that we eliminate plans to distribute
decolonization and decontamination materials to
participants in the UC group, because this distribution of
materials at the end of the study period but before
completing the primary main effects outcome analysis (1)
was premature, given that we would have no certainty of
the intervention’s effectiveness at the time of distribution
to the control group; and (2) would occur in a much-toodelayed time frame from the date of the primary wound
infection (ie, at a later time, when many participants could
be free of infection and/or colonization), while also
introducing the possibility of increasing mupirocin and/or
chlorhexidine resistance into an otherwise healthy
population.

This change was formally
approved by PCORI as part
of Contract Modification
003 on 4/24/18.

(5) Reduction in
sample size and
changes to statistical
plan

Our original timeline was to recruit 278 participants over
30 mo (9.3 participants/mo). On 9/26/17, our project
officer requested a project remediation plan when it was
clear that we would not complete our recruitment during
the no-cost time extension approved in Contract
Modification 002. On 10/25/17, we applied for a reduction
in sample size from 278 to 115. We provided revised study
recruitment and follow-up goals, a new statistical power
and sample size analysis, and a revised timeline to
complete research activities as close as possible to the
original end date of 12/31/17. Both the DSMB chair and
newly hired Director of Biostatistics at Rockefeller
University concluded that the original sample size was
conservatively large and recommended that the primary
analysis could be completed with a sample size of 115
participants when removing the Bonferroni adjustments
for multiple comparisons (based on κ = 50 comparisons).

This change was approved
by the CDN IRB on 2/5/18
and by the BRANY IRB on
2/27/18 and was approved
by PCORI in Contract
Modification 003 on
4/24/18.

Abbreviations: BRANY, Biomedical Research Alliance of New York; CAMP, Community-Associated MRSA Project;
CDN, Clinical Directors Network; DSMB, data and safety monitoring board; EDs, emergency departments; FQHCs,
federally qualified health centers; I&D, incision and drainage; PSAC, patient stakeholder advisory committee; UC,
usual care.

60

RESULTS
Baseline Comparisons: EXP vs UC Groups
Between November 1, 2015, and November 25, 2017, a total of 602 patients were
assessed for eligibility (115 from FQHCs and 487 from EDs), of whom 421 provided informed
consent to participate in the study (see Figure 3). Of the 421 consenting patients, most of
whom were recruited from EDs (n = 368 [87%] from EDs and n = 53 [13%] from FQHCs), 186
patients tested positive for MRSA (19%) or MSSA (21%) in the primary infection site wound
(19.5% of nasal surveillance cultures collected at the baseline medical visit were positive for
MRSA and 40.2% for MSSA) and were invited to complete the baseline home visit (ITT cohort).
Of the 186 eligible consented participants, 65% (n = 120) enrolled and completed baseline
home visits; upon subsequent review, 1 patient was determined to meet the criteria for HAMRSA (after we learned about hospital admissions and kidney dialysis); this patient was
considered ineligible, and the data were removed, leaving a final total of 119 participants in the
analysis cohort (Figure 3).
Randomization status was disclosed to participants after they completed the
assessment during the baseline home visit; therefore, those who failed to complete the home
visit were never informed as to their randomized treatment assignment. Overall, patients who
did (n = 120) and did not (n = 66) complete the baseline home visit (T1) were similar, with equal
proportions of completers and noncompleters recruited from FQHCs (13.6%) and EDs (86.4%),
and completers and noncompleters undergoing I&D (60.7%). The 2 groups exhibited similar
dermatologic symptoms, with no differences in lesion location, size, type, purulence, or signs
and symptoms of SSTIs. A somewhat higher proportion of participants who completed the
home visit (18.5%) were White than were those who did not complete the home visit (9.1%),
and those who did not complete the home visit identified as either “more than 1 race” or
“other” somewhat more often (25.8%) than did those who did complete the home visit (17.6%,
P < .0001; see Table S2 in Appendix B). Among those who completed the T1 baseline home visit
(n = 119), there was an average of 26.9 days between the acute infection and baseline home
visit (SD, 30.3 days; median, 15.5 days; interquartile range [IQR], 9-30 days). The mean numbers
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of days between acute infection and the baseline home visit were not significantly different
between study groups (P = .18).
Overall, 64.1% of household members participated in the study (EXP, 67.5%; UC, 60.2%;
P = .34). The warm handoff approach,83 developed and implemented by the stakeholder team
to retain patients from initial consent to return of the laboratory results, randomization by the
study statistician to a study group, and scheduling of home visits, helped improve the
completion rate of baseline home visits from 45% to 59%. The first household was enrolled in
the EXP group on April 25, 2016, and enrollment ceased on December 7, 2017.
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Figure 3. CONSORT Diagram

Abbreviation: CA-MRSA, community-associated methicillin-resistant Staphylococcus aureus.
*ITT cohort (n = 186).
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**Excluded from analysis (n = 1): subsequent to enrollment, and during the 6-month follow-up final EHR review, 1
participant’s index infection was determined to be HA-MRSA due to hospitalization for dialysis in a different
facility.
***Because these participants had consented to be followed, their 6-month EHR review data were extracted and
are provided as an additional “observation-only control group.” Of these participants, 66 were eligible for
participation based on having either MRSA+ or MSSA+ wound culture, and they provided informed consent;
however, they did not complete the baseline home visit and therefore never received the intervention. Sixty-three
of these participants were analyzed (95.5% follow-up rate).
****Analysis cohort (n = 119).

To determine if there were any significant baseline differences to consider in the
analyses of the primary aims, we calculated and compared means and frequencies between the
EXP and UC groups using chi-square tests for categorical variables and t tests for continuous
variables. The age range of the index patients (n = 119) was 9 to 70 years. Overall, no
statistically significant differences were detected in baseline demographics, comorbidity, or
health care use between the EXP and UC groups (see Tables 7-10), with the unexpected
exception of MRSA+ wound cultures, which were more common among patients randomly
assigned to the EXP group (66.1%) than to the UC group (32.1%; P = .0004), whereas MSSA+
wound cultures were more common among patients randomly assigned to the UC group
(67.9%) than to the EXP group (33.9%; P = .0004) (see Table 9). Correspondingly, USA300 strains
were identified in 51.6% of EXP group and 32.1% of UC group (P = .03) wounds, with nonUSA300 strains identified in 38.7% of EXP group and 48.2% of UC group (P = .30) wounds.
Otherwise, there were no differences between the EXP and UC groups in terms of dermatologic
and microbiological characteristics. Most participants were between 19 and 64 years of age
(86.6%) and male (60.5%). Participants were drawn from several races, and more than half of
participants (64.9%) identified as Hispanic or Latino. Of participants, 58.5% were born in the
United States, and of those born in another country, 69.0% reported North/Central America as
their place of birth. Generally, participants had lived in the United States for fewer than 10
years (80.7%), while about half of participants (52.5%) spoke English as their primary language
and 36.4% spoke Spanish as their primary language. Of participants, 47.5% reported that they
were never married, while 37.3% were married or living with a partner. Most (61.0%) had
earned more than a high school degree, and 47.5% were employed. Forty-five participants
(47.9%) reported an annual income of $10,000 or more, though a relatively large number of
participants (24.4%) declined to report their income.
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Evaluation of clinical and comorbidity data revealed that the overall mean (SD) body
mass index (BMI) was 28.8 ± 6.5 (ie, in the overweight category), and 36.1% of participants
were classified as obese (BMI ≥ 30). The most common clinical presentation was either abscess
or boil (90.8%). For abscess/boil, patients were asked, “Have you ever had any of the following
conditions?” While this was intended to capture abscess or boil before the SSTI for which they
presented and were enrolled, it does not preclude patients from misinterpreting the question
and reporting “yes” in reference to the infection for which they were enrolled. The most
common clinical comorbidity was diabetes (24.6%). Roughly a third of participants were current
smokers (28.2%). Of the sample, 31.1% had been hospitalized in the 6 months before baseline,
while 89.1% had visited an ED or urgent care facility. There was a nonsignificant trend among
the percentage of participants who had been hospitalized in the 6 months before baseline, with
38.1% in the EXP group and 23.2% in the UC group meeting this criterion (P = .06). Of
participants, 11.3% had visited a doctor 9 or more times in the 6 months before baseline, while
12.9% had 4 to 8 doctor visits and 75.8% had 3 or fewer doctor visits. Of participants, 22.6% had
received previous treatment for the same lesion for which they were enrolled in the study, and
12.7% reported that they had family or friends with a skin lesion.
We also compared those participants who completed the allocated intervention (EXP or
UC) and had 6-month follow-up data (n = 92) with those who received the allocated
intervention but did not complete the 6-month follow-up survey (n = 28) (see Table S3 in
Appendix B). Rates of I&D, MRSA/MSSA infection, and recruitment source (FQHC vs ED) were
similar. One difference observed was that Hispanic/Latino participants were significantly more
likely to complete follow-up (72.1%) vs not complete follow-up (37%, P = .0006) than
participants of other ethnicities.
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Table 7. Demographic Characteristics by Treatment Group at Baselinea
Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

7-18

12 (10.1)

5 (7.9)

7 (12.5)

19-64

103 (86.6)

55 (87.3)

48 (85.7)

>65

4 (3.4)

3 (4.8)

1 (1.8)

Mean (SD)

38.1 (14.9)

39.5 (15.4)

36.5 (14.4)

Female

47 (39.5)

22 (34.9)

25 (44.6)

Male

72 (60.5)

41 (65.1)

31 (55.4)

Hispanic or Latino

72 (64.9)

37 (62.7)

35 (67.3)

Not Hispanic or Latino

36 (32.4)

21 (35.6)

15 (28.9)

Prefer not to answer

3 (2.7)

1 (1.7)

2 (3.9)

American Indian or Alaska Native

1 (1.0)

0 (0)

1 (1.8)

Asian

0 (0)

0 (0)

0 (0)

Black or African American

27 (22.7)

14 (22.2)

13 (23.3)

White

22 (18.5)

13 (20.6)

9 (16.1)

>1 race

21 (17.6)

11 (17.5)

10 (17.9)

Prefer not to answer/unknown

48 (40.3)

25 (39.7)

23 (41.1)

1 of the 50 US states

70 (58.5)

40 (63.5)

54 (53.6)

Puerto Rico

7 (5.9)

5 (7.9)

2 (3.6)

Other country

42 (35.3)

18 (28.6)

24 (42.9)

Africa (Ivory Coast, Senegal, other
unspecified)

3 (7.1)

2 (11.1)

1 (4.2)

South America (Colombia, Ecuador)

5 (11.9)

4 (22.2)

2 (8.3)

North/Central America (Dominican
Republic, Guatemala, Honduras, Mexico,
Panama)

29 (69.0)

12 (66.7)

17 (70.8)

Characteristic
Age, y

Sex

Ethnicity

Race

Birthplace

Birthplace, if not US, per self-report
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Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Europe (Russia, Ukraine)

2 (4.8)

0 (0)

2 (8.3)

Asia (Uzbekistan, Yemen)

3 (7.1)

1 (5.6)

2 (8.3)

<10

96 (80.7)

52 (82.5)

44 (78.6)

≥10

23 (19.3)

11 (17.5)

12 (21.4)

Mean (SD)

17.2 (13.7)

18 (14.4)

16.5 (13.5)

Median (IQR)

15 (5.5-26.5)

14 (6-26)

15 (6-26)

English

62 (52.5)

32 (51.6)

30 (53.6)

Spanish

43 (36.4)

24 (38.7)

7 (12.5)

Other (Portuguese, Ghanaian)

13 (11.0)

6 (9.7)

19 (33.9)

Christianity

80 (67.8)

44 (69.8)

36 (65.5)

Islam

8 (6.8)

4 (6.4)

4 (7.3)

Judaism

2 (1.7)

1 (1.6)

1 (1.8)

None

12 (10.2)

6 (9.5)

6 (10.9)

Other

12 (10.2)

6 (9.5)

6 (10.9)

Prefer not to answer

4 (3.4)

2 (3.2)

2 (3.6)

Yes

54 (47.0)

28 (46.7)

26 (47.3)

No

55 (47.8)

30 (50.0)

25 (45.5)

Not reported

6 (5.2)

2 (3.3)

4 (7.3)

1-5

100 (93.5)

57 (95)

43 (91.5)

6-9

2 (1.9)

3 (5.0)

2 (4.3)

>10

5 (4.7)

0 (0)

2 (4.3)

Married/living with partner

44 (37.3)

22 (34.9)

22 (40.0)

Widowed

5 (4.2)

4 (6.4)

1 (1.8)

Divorced

6 (5.1)

3 (4.8)

3 (5.5)

Characteristic

Length of time in US (if non–US born), y

Language spoken at home

Religious affiliation

Practice religion regularly?

Frequency of visits/mo to place of worship

Marital status
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Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Separated

7 (5.9)

4 (6.4)

3 (5.5)

Never married

56 (47.5)

30 (47.6)

26 (47.3)

Not reported

1

0

1

Below high school

46 (39.0)

24 (38.7)

22 (39.3)

High school or above

72 (61.0)

38 (61.3)

34 (60.7)

Not reported

1

1

0

<$10 000

33 (27.7)

18 (28.6)

15 (26.8)

≥$10 000

57 (47.9)

31 (49.2)

26 (46.4)

Not reported

29 (24.4)

14 (22.2)

15 (26.8)

Private

10 (8.5)

5 (7.9)

5 (9.1)

Medicare

11 (9.4)

7 (11.1)

4 (7.3)

Medicaid

56 (47.5)

35 (55.6)

21 (38.2)

HMO

1 (0.9)

1 (1.6)

0 (0)

Military or veteran

1 (0.9)

0 (0)

1 (1.8)

None

26 (22.0)

11 (17.5)

15 (27.3)

Other

13 (11.0)

4 (6.4)

9 (16.4)

56 (47.5)

29 (46.8)

27 (48.2)

Full time

33 (58.9)

17 (58.6)

16 (59.3)

Part time

23 (41.1)

12 (41.4)

11 (40.7)

Characteristic

Highest degree or level of school completed

Combined family income

Type of insurance

Employment history
Currently employed
Extent of employment

Abbreviations: EXP, experimental; HMO, health maintenance organization; IQR, interquartile range; UC, usual care.
a
Data are presented as the No. (%), unless otherwise specified. No significant differences at baseline were
observed between the EXP and UC groups at a (2-tailed) = .05.
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Table 8. Comorbidity and Health Care Use by Treatment Group at Baselinea
Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Underweight (≤18.5)

3 (2.8)

1 (1.8)

2 (3.9)

Normal weight (18.6-24.9)

32 (29.6)

16 (28.1)

16 (31.4)

Overweight (25-29.9)

34 (31.5)

17 (29.8)

17 (33.3)

Obese (≥30)

39 (36.1)

23 (40.4)

16 (31.4)

Mean (SD)

28.8 (6.5)

29.2 (6.3)

28.3 (6.8)

Median (IQR)

27.4 (23.9-33.6)

28.6 (24.3-33.2)

26.5 (23.8-34.0)

Abscess/boil

108 (90.8)

57 (90.5)

51 (91.1)

Alcohol abuse

4 (3.4)

3 (4.8)

1 (1.8)

Arteriosclerotic cardiovascular disease or
CAD

8 (6.7)

3 (4.8)

5 (8.9)

Asthma

20 (17.1)

12 (19.4)

8 (14.6)

Chronic liver disease

3 (2.5)

2 (3.2)

1 (1.8)

Chronic kidney insufficiency

6 (5.0)

4 (6.4)

2 (3.6)

Chronic skin breakdown

6 (5.1)

3 (4.8)

3 (5.4)

Current smoker

33 (28.2)

17 (27.4)

16 (29.1)

CVA/stroke (not TIA)

6 (5.1)

3 (4.8)

3 (5.5)

Cystic fibrosis

0 (0)

0 (0)

0 (0)

Decubitus/pressure ulcer

2 (1.7)

2 (3.2)

0 (0)

Dementia

1 (0.9)

0 (0)

1 (1.8)

Diabetes

29 (24.6)

16 (25.8)

13 (23.2)

Emphysema/COPD

3 (2.7)

3 (5.1)

0 (0)

Heart failure

4 (3.4)

4 (6.4)

0 (0)

Hematologic malignancy

1 (0.8)

1 (1.6)

0 (0)

Hemiplegia/paraplegia

1 (0.8)

0 (0)

1 (1.8)

HIV or AIDS

4 (3.4)

1 (1.6)

3 (5.4)

Immunosuppressive therapy

3 (2.5)

2 (3.2)

1 (1.8)

BMI

Comorbidity
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Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Intravenous drug use

5 (4.2)

4 (6.4)

1 (1.8)

Metastatic solid tumor

2 (1.7)

2 (3.2)

0 (0)

Obesity

16 (13.7)

8 (13.1)

8 (14.3)

Other drug use

9 (7.6)

4 (6.5)

5 (8.9)

Peptic ulcer disease

4 (3.4)

3 (4.8)

1 (1.8)

PVD

1 (0.8)

1 (1.6)

0 (0)

Rheumatoid arthritis

1 (0.9)

0 (0)

1 (1.9)

Sickle cell anemia

2 (1.7)

2 (3.2)

0 (0)

SLE

2 (1.7)

1 (1.6)

1 (1.8)

Hospitalized

37 (31.1)

24 (38.1)

13 (23.2)

No. of nights hospitalized, mean (SD)

3.0 (8.3)

3.1 (6.8)

2.9 (9.8)

Visited ED/urgent care facility

106 (89.1)

54 (85.7)

52 (92.9)

No. of visits to ED/urgent care facility,
mean (SD)

1.9 (2.2)

2.0 (2.6)

1.9 (1.5)

≤3

88 (74.6)

47 (75.8)

41 (73.2)

4-8

18 (15.3)

8 (12.9)

10 (17.9)

≥9

12 (10.2)

7 (11.3)

5 (8.9)

Mean (SD)

3.1 (5.3)

3.1 (5.6)

3.1 (5.1)

Median (IQR)

1 (0-4)

1 (0-4)

1 (0-3)

Previous treatment for same lesion

32 (27.1)

14 (22.6)

18 (32.1)

Family/friends with same lesion

15 (12.6)

8 (12.7)

7 (12.5)

Had lesion while in school

13 (10.9)

5 (7.9)

8 (14.3)

Had lesion while working

23 (19.3)

12 (19.1)

11 (19.6)

Health care use 6 mo before baseline

No. of doctor visits

Medical history, No. (%)

Abbreviations: BMI, body mass index; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease;
CVA, cerebrovascular accident; ED, emergency department; EXP, experimental; IQR, interquartile range; PVD,
peripheral vascular disease; SLE, systemic lupus erythematosus; TIA, transient ischemic attack; UC, usual care.
a
Data are presented as the No. (%), unless otherwise specified. No significant differences at baseline were
observed between the EXP and UC groups at a (2-tailed) = .05.
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Table 9. Dermatologic Characteristics by Treatment Group at Baselinea
Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

MRSA+

59 (50.0)

41 (66.1)

18 (32.1)

MSSA+

59 (50.0)

21 (33.9)

38 (67.9)

USA300

50 (42.4)

32 (51.6)

18 (32.1)

Non-USA300

51 (43.2)

24 (38.7)

27 (48.2)

MRSA+

16 (19.5)

8 (19.5)

8 (19.5)

MSSA+

33 (40.2)

17 (41.5)

16 (39.0)

USA300

36 (30.5)

23 (37.1)

13 (23.2)

Non-USA300

46 (39.0)

24 (38.7)

22 (39.3)

Abdomen/torso

9 (7.6)

4 (6.5)

5 (8.9)

Arm

8 (6.8)

5 (8.1)

3 (5.4)

Axilla

20 (17.0)

10 (16.1)

10 (17.9)

Back

4 (3.4)

2 (3.2)

2 (3.6)

Breast

1 (0.9)

1 (1.6)

0 (0)

Buttock

16 (13.6)

7 (11.3)

9 (16.1)

Foot/ankle

15 (12.7)

6 (9.7)

9 (16.1)

Groin

5 (4.2)

2 (3.2)

3 (5.4)

Hand/finger

9 (7.6)

4 (6.5)

5 (8.9)

Head/neck

10 (8.5)

6 (9.7)

4 (7.1)

Lower leg

11 (9.3)

9 (14.5)

2 (3.6)

Thigh

10 (8.5)

6 (9.7)

4 (7.1)

0-5

95 (89.6)

49 (86.0)

46 (93.9)

>5-10

8 (7.6)

6 (10.5)

2 (4.1)

>10-15

2 (1.9)

2 (3.5)

0 (0)

Wound sample

Nasal sample

Location of lesion

Size, cm
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Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

>15

1 (0.9)

0 (0)

1 (2.0)

Mean ± SD

3.64 ± 2.71

3.14 ± 2.83

4.05 ± 2.55

Median (IQR)

3 (2-4)

3 (2-4)

4 (3-5)

Redness

108 (91.5)

57 (91.9)

51 (91.1)

Swelling

106 (89.8)

55 (88.7)

51 (91.1)

Warmth

90 (76.3)

48 (77.4)

42 (75.0)

Pain/tenderness

109 (92.4)

58 (93.6)

51 (91.1)

Complaint of “spider bite”

5 (4.2)

4 (6.5)

1 (1.8)

Folliculitis

10 (8.5)

6 (9.7)

4 (7.1)

Abscess

91 (77.1)

45 (72.6)

46 (82.1)

Furuncle/boil

5 (4.2)

2 (3.2)

3 (5.4)

Carbuncle

4 (3.4)

1 (1.6)

3 (5.4)

Cellulitis

28 (23.7)

18 (29.0)

10 (17.9)

Fluctuance

71 (60.2)

32 (51.6)

39 (69.6)

Yellow/white center

43 (36.4)

20 (32.3)

23 (41.1)

Central point or head

45 (38.1)

21 (33.9)

24 (42.9)

Draining pus

62 (52.5)

32 (51.6)

30 (53.6)

Possible to aspirate with needle and
syringe

24 (20.3)

9 (14.5)

15 (26.8)

98 (88.3)

50 (87.7)

48 (88.9)

I&D

73 (61.9)

35 (56.5)

38 (67.9)

Antibiotic prescription

102 (86.4)

54 (87.1)

48 (85.7)

Both

61 (51.7)

29 (46.8)

32 (57.1)

Signs/symptoms

Lesion type

Purulence

Follow-up visit
Yes
Treatment
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Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Ceftaroline

0 (0)

0 (0)

0 (0)

Ciprofloxacin

35 (30.4)

23 (37.7)

12 (22.2)

Clindamycin

13 (11.3)

7 (11.5)

6 (11.1)

Erythromycin

65 (56.5)

40 (65.6)

25 (46.3)

Gentamicin

6 (5.2)

4 (6.6)

2 (3.7)

Levofloxacin

29 (25.7)

18 (30.5)

11 (30.4)

Oxacillin

56 (49.1)

40 (66.7)

16 (29.6)

Penicillin

115 (100.0)

60 (100.0)

54 (100.0)

Rifampin

1 (0.9)

0 (0)

1 (1.9)

Tetracycline

7 (6.1)

2 (3.3)

5 (9.26)

Tigecycline

0 (0)

0 (0)

0 (0)

Trimethoprim-sulfamethoxazole

2 (1.7)

2 (3.3)

0 (0)

Vancomycin

0 (0)

0 (0)

0 (0)

Wound antibiogram (resistance)

Abbreviations: EXP, experimental; I&D, incision and drainage; IQR, interquartile range; MRSA, methicillin-resistant
Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; UC, usual care.
a
Data are presented as the No. (%), unless otherwise specified. No significant differences at baseline were
observed between the EXP and UC groups at a (2-tailed) = .05, with the following exceptions: (1) MRSA+ wound
cultures were more common in the EXP group, and MSSA+ wound cultures were more common in the UC group
(both P = .0004); (2) USA300 was more common in the EXP group (52%) than in the UC group (32%, P = .03); and
(3) oxacillin resistance was more common in the EXP group (66.7%) than in the UC group (29.6%, P = .0002).
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The most common lesion locations were the axilla (17%), buttock (13.6%), and
foot/ankle (12.7%). Most wounds (89.6%) were 0 to 5 cm in size and categorized as an abscess
(77.1%) or cellulitis (23.7%), and most were accompanied by symptoms of pain or tenderness
(92.4%), redness (91.5%), swelling (89.8%), and warmth (76.3%). Wounds were more likely to
exhibit greater fluctuance in the UC group (69.6%) than in the EXP group (51.6%; P < .02),
though there were no significant differences for other characteristics related to purulence.
There were no statistically significant differences between the treatment groups in terms of
wound treatment, with 61.9% having I&D (56.5% in the EXP group and 67.9% in the UC group, P
= .26), 86.4% receiving an antibiotic prescription (87.1% in the EXP group and 85.7% in the UC
group), and 51.7% receiving both (46.8% in the EXP group and 57.1% in the UC group, P = 1.0).
USA300 strains were identified in 51.6% of wounds in the EXP group and 32.1% of wounds in
the UC group (P = .03), with non-USA300 strains identified in 38.7% of EXP and 48.2% of UC
participants (P = .30). Nasal samples revealed no differences in MRSA+ or MSSA+ colonization,
with 19.5% MRSA+ and 40.2% MSSA+ in both groups. USA300 strains were identified in
surveillance cultures in 37.1% of EXP and 23.2% of UC participants (P = .10), with non-USA300
strains identified in 39% of both groups (P = .95). There were no statistically significant
differences between the treatment groups in terms of wound antibiograms, with the exception
of oxacillin, with 66.7% of wound isolates in the EXP group and 29.6% in the UC group
demonstrating resistance (P = .0002).
There were no baseline differences between the EXP and UC groups in terms of any
occupational, environmental, or social exposures at baseline (see Table 10). Only 5 participants
had jobs at which they would be likely to be exposed to and infected with MRSA or MSSA. Most
participants reported washing their hands anywhere between 4 and >10 times per day (37% at
4-6 times/day, 21% at 7-10 times/day, and 32.8% at >10 times/day). In the month before the
baseline assessment, most participants (88.2%) reported having taken antibiotics for an SSTI or
any other reason. About 34% reported having pets in their house; 32.8% reported spending
time in the hospital (not hospitalized as an inpatient); 27.7% reported wounds, cuts, or
abrasions; and 14.3% had played contact sports. Other exposures were less common, and no
participants reported incarceration or living in military barracks. In terms of exposures in their
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current living situation, 43.7% of participants lived in a home with 1 to 2 other people, while
50.4% lived in a home with 3 or more other people. About half of the participants (52.1%)
shared a bedroom or sleeping space with others, while 10.2% shared bath towels and 10.1%
lived with someone who works in health care. Very few participants reported living with
someone with a recent SSTI (0.8%) or who had had recent surgery (5.9%).
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Table 10. Occupational and Social Exposures by Treatment Group at Baselinea
No. (%)
Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Health care employee

0 (0)

0 (0)

0 (0)

Nursing home employee

1 (0.8)

1 (1.6)

0 (0)

Daycare center employee

2 (1.7)

1 (1.6)

1 (1.8)

Correctional facility employee

1 (0.8)

1 (1.6)

0 (0)

Animal facility employee

1 (0.8)

1 (1.6)

0 (0)

0-1

0 (0)

0 (0)

0 (0)

2-3

11 (9.2)

6 (9.5)

5 (8.9)

4-6

44 (37.0)

23 (36.5)

21 (37.5)

7-10

25 (21.0)

12 (19.1)

13 (23.2)

>10

39 (32.8)

22 (34.9)

17 (30.4)

Had surgery

8 (6.7)

6 (9.5)

2 (3.6)

Wounds, cuts, abrasions

33 (27.7)

16 (25.4)

17 (30.4)

Spent time in hospital (not hospitalized
as inpatient)

39 (32.8)

24 (38.1)

15 (26.8)

International travel

7 (5.9)

4 (6.4)

3 (5.4)

Incarceration

0 (0)

0 (0)

0 (0)

Lived in dormitory

3 (2.5)

0 (0)

3 (5.4)

Lived in military barracks

0 (0)

0 (0)

0 (0)

Took antibiotics

105 (88.2)

55 (87.3)

50 (89.3)

Spent time at a daycare center

6 (5.1)

4 (6.5)

2 (3.6)

Played contact sports

17 (14.3)

7 (11.1)

10 (17.9)

Had pets in the house

40 (33.6)

19 (30.2)

21 (37.5)

Occupational exposure

Environmental exposures
No. of handwashes/d

In the mo before baseline:

Social network
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No. (%)
Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

Lives alone (1-person household)

7 (5.9)

5 (7.9)

2 (3.6)

2-3

52 (43.7)

31 (49.2)

21 (37.5)

≥4

60 (50.4)

27 (42.9)

33 (58.9)

Bedroom or sleeping space

62 (52.1)

31 (49.2)

31 (55.4)

Bath towels

12 (10.2)

8 (12.7)

4 (7.3)

Member with recent SSTI

1 (0.8)

1 (1.6)

0 (0)

Member with recent surgery

7 (5.9)

4 (6.4)

3 (5.4)

Member works in health care

12 (10.1)

7 (11.1)

5 (8.9)

How many people live in your house?

Shared items/rooms

Household member risk factors

Abbreviations: EXP, experimental; SSTI, skin and soft tissue infection; UC, usual care.
a
No significant differences at baseline were observed between the EXP and control groups at a (2-tailed) = .05.
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Tests of Hypothesis 1a
To examine whether participants randomly assigned to the EXP group experienced
decreased SSTI recurrence rates as measured by EHR data compared with those receiving UC,
we used a chi-square test to detect differences between prospective SSTI recurrence in the 2
groups (ie, SSTIs measured, recorded, or reported within 6 months after enrollment in the
study; see Table 11). Our initial approach was to define the groups for analysis as those who
were consented and completed a home visit and to explore the role that missing outcome data
might have on the magnitude of the treatment effect using sensitivity analysis. We
supplemented this analysis with a true ITT approach, where all participants were included in
their randomized group assignment, regardless of their participation in the home visit, using
the SSTI recurrence outcomes assessed via EHR review. The ITT analysis (Table 12)
demonstrated no significant differences in SSTI recurrence between the EXP and UC groups
(OR, 1.4; 95% CI, 0.51-3.5; P = .55). Likewise, when examining the analysis cohort, we found no
statistically significant differences between the EXP and UC groups in terms of SSTI recurrence
rates based on EHR review, where 11.1% of participants in the EXP group had an SSTI
recurrence documented in the EHR and the UC group had a documented 10.7% SSTI recurrence
(OR, 1.14; 95% CI, 0.35-3.6) (see Table 11 and Figures 4a and 4b).
However, differences in SSTI recurrence based on self-report did show a trend toward
significance in the opposite direction: those in the EXP group reported a greater prospective
recurrence rate at 6 months (22.2%) than did those in the UC group (7.5%, OR, 3.5; 95% CI,
0.89-13.8; P = .07; see Table 11 and Figure 5), although the 95% CI did include 1.0.
Given the differences in the reported frequencies of prospective recurrence by the 2
measures (self-report and EHR based), we examined the concordance between these 2
measures of SSTI recurrence overall, by treatment group, and by baseline wound
characterization (see Table S4 in Appendix B). Overall, 15.4% of participants with a self-reported
SSTI recurrence also had a documented clinical SSTI recurrence; this trend was similar when
stratified by treatment group and by wound type. It is also important to note that retrospective
self-report of prestudy infections found that 30.5% of participants reported at least 1 SSTI
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before the index infection, whereas 90.8% of study participants had documented prestudy
SSTIs recorded in their medical records.
The ITT analysis with the full cohort of eligible participants (N = 186, regardless of
completion of the baseline home visit; Table 12) resulted in trends similar to those when the
analysis was restricted to the enrolled analysis cohort (n = 119). Most point estimates suggest a
higher recurrence rate among the EXP group in the ITT analysis, although none exclude the null
hypothesis, mirroring the analytic results using the more strictly defined group assignment
definition. We also added an additional unplanned analysis comparing the EHR-measured 6month SSTI outcome with an observation-only control group (n = 66) composed of eligible
individuals with a confirmed MRSA/MSSA wound culture who had initially consented to
participate but who did not complete the baseline home visit; therefore, their randomization
assignment was never revealed to these participants or to the study staff. These participants
did not receive any intervention or assessment other than what was extracted from the EHR
and had no further interactions with the CAMP2 staff, although they continued to receive care
at the FQHC or ED from which they were recruited. The observed prospective SSTI recurrence
rate at the 6-month EHR review for the observation-only control group (n = 66 [10.5%]) was not
different from that of either the EXP (11.1%) or UC (10.7%) groups, adding further evidence for
the precision of the outcomes estimate for patients enrolled in CAMP2 and enhancing the
potential generalizability of these results.
The chi-square and logistic regression analyses revealed no significant differences for
the EHR-based recurrence outcome measure (Tables 11 and 13).
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Table 11. SSTI Recurrence by Treatment Group at 6-Month Follow-up
n (%)
Total
(N = 119)

EXP group
(n = 63)

UC group
(n = 56)

OR (95% CI)

P value

EHR based

13 (10.9)

7 (11.1)

6 (10.7)

1.14 (0.35-3.6)

.82

Self-report

13 (15.3)

10 (22.2)

3 (7.5)

3.5 (0.89-13.8)

.07

Combined measure
(either EHR based or selfreport)

24 (20.2)

15 (23.8)

9 (16.1)

1.7 (0.66-4.2)

.27

EHR based

108 (90.8)

56 (88.9)

52 (92.9)

0.72 (0.19-2.7)

.62

Self-report

32 (30.5)

14 (26.4)

18 (35.3)

0.68 (0.30-1.6)

.36

Combined measure
(either EHR based or selfreport)

109 (91.6)

57 (90.5)

52 (92.9)

0.88 (0.22-3.4)

.85

—

2.11 ± 3.55

2.57 ± 4.15

n/a

.57

Prospective recurrencea,b

Retrospective recurrencec,d

Numbers of visitse during
follow-up interval
(mean ± SD)

Abbreviations: EHR, electronic health record; EXP, experimental; n/a, not applicable; UC, usual care; OR, odds
ratio; SSTI, skin and soft tissue infection.
a
Prospective recurrence is defined as a report in the EHR of a new SSTI in the 6-month period following the initial
(baseline) infection and randomization. EHR-based outcomes were assessed at 6 months postbaseline. Self-report
prospective recurrence during the study period was assessed at the 6-month telephone assessment (T4). See the
Figure 3 CONSORT diagram.
b
N differs by data source: EHR based, n = 119 [EXP n = 63, UC n = 56]; self-report at 6 month follow-up telephone
assessment (T4), n = 85 of 92 completed responses [EXP n = 45 responding to prospective recurrence questions, UC
n = 40 responding to prospective recurrence questions. The percentages in parentheses are “column” percentages,
cell N divided by column total (n’s vary due to missing data).
c
Retrospective recurrence is defined as a report of an SSTI occurring before the initial (baseline) infection and
randomization. EHR-based SSTI reports were assessed at 6 months postbaseline and include the period 12 months
before the baseline infection. Self-report retrospective recurrence was assessed at the baseline telephone
assessments (T0/T1). See Figure 3 CONSORT diagram.
d
N differs by data source: EHR based, n = 119 [EXP n = 63, UC n = 56]; self-report at baseline telephone
assessments (T0/T1), n= 105 of 110 completed interviews [EXP n= 53 responding to retrospective recurrence
questions, UC = 52 responding to retrospective recurrence questions. The percentages in parentheses are “column”
percentages, cell N divided by column total (n’s vary due to missing data).
e
We examined the mean ± SD for the numbers of visits during the follow-up interval comparing the EXP (2.11 ±
3.55) and UC (2.57 ± 4.15) groups (P = .57), who had an identical median of 1 visit.

80

Table 12. Logistic Regression ORs for SSTI Recurrence for EXP vs UC Groups for ITT
Randomized Cohort (N = 186a)
n (%)
EXP group
(n = 97)

UC group
(n = 89)

OR (95% CI)

P value

EHR based

11 (12.5)

8 (9.6)

1.4 (0.51-3.5)

.55

Self-report

10 (21.7)

3 (7.5)

1.2 (0.87-13.5)

.08

EHR based

86 (91.5)

79 (88.8)

1.3 (0.50-3.6)

.54

Self-report

14 (24.1)

21 (35.6)

0.58 (0.26-1.3)

.18

Prospective recurrenceb

Retrospective recurrencec

Abbreviations: EHR, electronic health record; EXP, experimental; ITT, intention to treat; OR, odds ratio; UC, usual
care.
a
A total of 186 participants were consented. For the ITT analysis, the EHR-based primary outcome includes 185
participants: we excluded 1 patient from the ITT analysis because subsequent to enrollment, during the 6-month
follow-up final EHR review, this participant’s index infection was determined to be HA-MRSA due to trailing
information on hospitalization for dialysis at a different facility. Self-report data on prior SSTI recurrence were
obtained only for the analysis cohort (n = 120 minus the 1 ineligible participant, yielding n = 119) who completed
the interview (n’s vary due to missing data).
b
For prospective SSTI recurrence, EHR-based, n (EXP) = 88 and n (UC) = 83; for self-report, n (EXP) = 46 and n (UC) =
40.
c
For retrospective SSTI recurrence, EHR-based, n (EXP) = 94 and n (UC) 89; for self-report, n (EXP) = 58 and n (UC) =
59.
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Table 13. Summary of Logistic Regression Analyses of SSTI Recurrence at 6 Months by Key
Subgroups (HTE)

Model Subgroupa

P value,
Lower Upper P
interaction
95% CI 95% CI value term

OR

Planned subgroup analyses
1

Overall (n = 119)

1.14

0.36

3.65

.82

UEc

2

By culture type, MRSA (n = 59)b

1.14

0.36

3.65

.97

UEc

By culture type, MSSA (n = 59)b

1.14

0.36

3.65

.97

Non–US born (n = 42)

2.36

0.35

15.87

.38

US born (n = 70)

1.12

0.23

5.46

.89

High household contamination level (n =
55)

1.39

0.21

9.01

.73

Low household contamination level (n = 57) 1.04

0.23

4.65

.96

3
4

5

c

Household members colonization present
(n = 21)

UE

UE

UE

.95

Household members colonization absent
(n = 91)

0.83

0.24

2.95

.78

1.44

0.42

4.88

.56

.94
.81

.96

Unplanned subgroup analyses
6
7

ED (n = 102)

c

FQHC (n = 17)

UE

UE

UE

.96

I&D treatment (n = 73)

0.80

0.17

3.90

.78

No I&D treatment (n = 46)

1.58

0.25

9.80

.62

.97
.58

Abbreviations: ED, emergency department; EHR, electronic health record; EXP, experimental; FQHC, federally
qualified health center; HTE, heterogeneity of treatment effects; I&D, incision and drainage; MRSA, methicillinresistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; OR, odds ratio; SSTI, skin and
soft tissue infection; UC, usual care; UE, unestimatable.
a
We addressed HTE by conducting prespecified and unplanned subgroup analyses using logistic regression with
interaction terms for the random treatment assignment (1 = EXP, 0 = UC).
b
Recurrence rates are equal between the 2 culture types.
c
Due to sparse data.

82

Figure 4a. EHR-Based Retrospectivea SSTIs and Prospectiveb SSTI Recurrence at 6 Months
100%

88.9% (56) 92.9% (52)

80%
60%
Experimental (n=63)

40%

Usual Care (n=56)
20%

11.1% (7)

10.7% (6)

8.1% (5)

5.4% (3)

0%

Retrospective
Prospective
(pre-randomization) (post-randomization)

Both

Figure 4b. Self-Reported SSTI Recurrence at 6 Monthsc,d
100%
80%
60%
40%
20%

34.6% (18)
26.4% (14)

Experimental (n=63)
22.2% (10)
7.5% (3)

Usual Care (n=56)
5.3% (2)

8.1% (3)

0%

Retrospective
Prospective
(pre-randomization) (post-randomization)

Both

Abbreviations: EHR, electronic health record; SSTI, skin and soft tissue infection.
a
Retrospective recurrence is defined as a report of SSTI before the initial (baseline) infection.
b
Prospective recurrence is defined as report of a new SSTI in the 6-month period following the initial (baseline)
infection and randomization. EHR-based outcomes were assessed at 6 months postbaseline and include the time
period 12 months before and 6 months after the baseline infection. Self-reported retrospective recurrence was
also assessed at the baseline telephone assessment (T0), and self-reported prospective recurrence during the
study period was assessed at the 6-month telephone assessment (T4).
c
The observed prospective recurrence rate at the 6-month EHR review for the observation-only group (n = 66
[10.5%]) was not different from that of either the EXP (11.3%) or UC (11.0%) group or the total (10.8%).
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d

N differs by data source: EHR based (n = 119) and self-report (n = 92). All analyses are unadjusted for covariates.
Numbers in parentheses represent the number of recurrences.

Figure 5. Household Members Colonized With MRSA vs MSSA by Treatment Group at Baseline
and 3-Month Follow-up Household Visits
100%
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90%
80%

Three months

70%
60%
50%
40%
30%
20%
10%
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12.7% 12.7%

10.7% 12.5%

Experimental

Usual Care

0%
Experimental

Usual Care

Percent of Household Members Colonized
with MRSA

Percent of Household Members Colonized
with MSSA

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus
aureus.

Tests of Hypothesis 1b
To explore whether participants assigned to the CHW/promotora-delivered home-based
intervention (EXP group) experienced greater increases in overall QOL (decreases in pain
interference, decreases in depression, increases in satisfaction with participation in social roles)
and greater increases in patient satisfaction with care than did those assigned to UC, we first
analyzed data with t tests at baseline and at the 6-month follow-up with paired t tests within
treatment groups (Table 14). No significant improvements from baseline to 6 months were
observed for QOL and satisfaction with care in either group.

Tests of Hypothesis 2a
Participants assigned to the EXP group will experience increases in CA-MRSA infection
prevention knowledge, self-efficacy, decision-making autonomy, and prevention behaviors,
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including antibiotic and mupirocin adherence, chlorhexidine bathing, and household surface
cleaning, compared with those with UC.
The results of 2-sample t tests with the outcome variables presented in the first column
in Table 14, comparing the change from baseline across treatment groups, yielded no
statistically significant mean difference from baseline to the 6-month follow-up for any of the
above-mentioned variables reflecting secondary PCOs and clinical outcomes by randomized
treatment group assignment for the analysis cohort (n = 119 of 186) of those who were
consented and randomly assigned and who completed the baseline home visit (see Table 14).
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Table 14. Analyses of PROs by Treatment Group at Baseline and 6 Monthsa
Mean ± SD

Baseline
D 6 mo − Baseline 6 mo
D 6 mo −
(N =
6 mo
119)
(n = 92) Baseline (n = 63) (n = 49) Baseline

Estimated
difference
UC group (n = 56)
between
groups,
adjusted for
differences
in baseline
D 6 mo − means
Baseline 6 mo
(n = 56) (n = 43) Baseline (95% CI)c

Pain interference
(PROMIS Adult Pain
Interference): 2

15.74 ±
7.95

9.17 ±
5.01

−7.19 ±
−8.58

17.30 ±
8.09

9.42 ±
4.62

−8.17 ±
9.37

13.95 ±
7.49

8.87 ±
5.49

−6.00 ±
7.47

−0.52 (−2.62
to 1.57)

.25

Emotional
distress/depression
(PROMIS Adult
Depression Short
Form): 2

13.40 ±
6.93

11.16 ± −2.27 ±
5.51
6.42

13.74 ±
7.12

11.48 ± −2.23 ±
5.24
6.70

13.00 ±
6.76

10.77 ± −2.32 ±
5.88
6.14

−0.51 (−2.65
to 1.63)

.96

Satisfaction with
care (AHRQ CAHPS
2.0: 12-mo 4-point
scale): 1

26.62 ±
18.03

25.13 ± −1.49 ±
15.48 4.81

26.35 ±
19.87

25.00 ± −1.35 ±
17.66 4.35

26.89 ±
19.06

25.27 ± −1.63 ±
15.72 5.91

0.46 (−2.66
to 3.58)

.93

30.15 ± 5.00 ±
6.25
8.80

24.70 ±
9.06

29.65 ± 5.30 ±
6.63
8.87

26.38 ±
7.82

30.75 ± 4.80 ±
5.80
8.83

0.83 (−1.69
to 3.35)

.80

Total (N = 119)

PRO (measure)b

Satisfaction with
25.49 ±
participation in
8.50
social roles (PROMIS
Satisfaction with
Social Roles and
Activities): 1

EXP group (n = 63)

P value
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Mean ± SD

PRO (measure)b

Baseline
D 6 mo − Baseline 6 mo
D 6 mo −
(N =
6 mo
119)
(n = 92) Baseline (n = 63) (n = 49) Baseline

Estimated
difference
UC group (n = 56)
between
groups,
adjusted for
differences
in baseline
D 6 mo − means
Baseline 6 mo
(n = 56) (n = 43) Baseline (95% CI)c

Prevention selfefficacy (GSE): 1

33.89 ±
5.01

34.54 ± 0.84 ±
5.30
5.20

34.17 ±
5.62

34.73 ± 0.75 ±
5.72
5.68

33.56 ±
4.27

34.31 ± 0.94 ±
4.81
4.64

−0.24 (−2.25
to 1.76)

.87

Decision-making
84.22 ±
autonomy (User
21.31
Manual–Decision
Self-Efficacy Scale): 1

91.33 ± 7.76 ±
14.65 20.18

85.28 ±
21.06

92.90 ± 8.48 ±
13.91 21.75

83.04 ±
21.78

89.35 ± 6.88 ±
15.51 18.36

−3.20 (−9.11
to 2.72)

.72

Infection prevention 5.1 ±
and hygiene
1.17
behaviors (personal
hygiene score): 2

4.64 ±
0.90

−0.41 ±
1.34

5.06 ±
1.14

4.63 ±
1.06

−0.27 ±
1.40

5.21 ±
1.21

4.64 ±
0.67

−0.56 ±
1.25

0.01 (−0.39
to 0.41)

.32

Overall medication 1.66 ±
adherence (MMAS-8, 1.57
Adapted): 2

2.00 ±
2.00

−0.50 ±
0.84

1.67 ±
1.58

2.75 ±
2.06

−0.50 ±
1.00

1.66 ±
1.59

0.50 ±
0.71

−0.50 ±
0.71

0.13 (−3.81
to 1.07)

1.00

Total (N = 119)

EXP group (n = 63)

P value

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CAHPS, Consumer Assessment of Healthcare Providers and Systems; EXP, experimental;
GSE, Generalized Self-Efficacy Scale; MMAS-8, 8-item Morisky Medication Adherence Scale; PROs, patient-reported outcomes; UC, usual care.
a
The differences reported are only for participants who had values at baseline and at 6 months (n = 92).
b
Numbers after each measure correspond to the direction indicating improvement from baseline to 3 months, with 1 = an increase and 2 = a decrease.
c
Estimates are the adjusted mean difference between the EXP and UC groups derived from a multiple linear regression model where the 6-month value of the
variable served as the dependent variable, a dummy variable for treatment group was the main independent variable, and the corresponding baseline value of
the outcome variable was entered as a covariate. Also provided are the model-computed 95% CIs for the mean difference.
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Tests of Hypothesis 2b
Patients assigned to the CHW/promotora-delivered home-based intervention (EXP
group) will experience decreases in household surface contamination, household member
colonization, and transmission to household members compared with those of participants in
the UC group.
No treatment heterogeneity was observed, as defined by nonsignificant interaction
terms between the variable for treatment assignment and selected covariates, including
specific household locations or numbers of MRSA/MSSA-contaminated surfaces (0-12). There
were no significant treatment group interactions for any of the environment-level secondary
outcomes; we did not observe any changes in household member colonization or surface
contamination between baseline and follow-up. Nonsignificant trends were observed in the
expected directions, such that those in the EXP group did demonstrate some modest reductions
in household member colonization and surface contamination. At 6 months, 6.7% of
participants in the EXP group and 10.3% of participants in the UC group reported a household
member with an SSTI (P = .70) (Figure 6a). At the same time, 66.7% of participants in the EXP
group and 100% in the UC group reported that a household member sought treatment for an
SSTI (Figure 6b).
Index patient colonization was measured for the EXP and UC groups at baseline and
again after 3 months by sampling the nares, axilla, and groin. The baseline results indicated that
there were no significant differences in rates of colonization between the EXP and UC groups.
As a check of the fidelity of the sampling protocols, S. aureus was recovered at baseline from at
least 1 of the 3 anatomic sites in the majority of patients (70.6%), with the highest levels from
the groin (47.1%; see Table 15). Some patients were colonized at 2 (23.5%) or 3 (11.8%)
anatomic sites, whereas in most cases, colonization was detected at only 1 site (35.3%; see
Table 15).
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Figure 6a. Index Patient Self-Report of a Household Member With an SSTI Recurrencea
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Experimental (n=63)

30%

Usual Care (n=56)
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10.3% (4)

10.2% (5)

10%

6.7% (3)

5.6% (3)

0%

One-month report of SSTI

Six-month report of SSTI

Figure 6b. Index Patient Self-Report of a Household Member Seeking Treatment for SSTIa,b
100%

Experimental (n=63)

100.0% (4)

Usual Care (n=56)

80.0% (4)

80%

66.7% (2)
60%

40%

33.3% (1)

20%

0%

One-month report of seeking treatment

Six-month report of seeking treatment

Abbreviation: SSTI, skin and soft tissue infection.
a
The bars in each panel show the % (n) for each response.
b
Proportions were calculated from the total household members who were reported as seeking treatment for an
SSTI (from Figure 6a).
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Table 15. Analysis of Household Colonization by Treatment Group at 3-Month Follow-upa
n (%)
Total
Baseline
(N = 119)

3 mo
(n = 99)

EXP group
Baseline
3 mo
(n = 63)
(n = 51)

UC group
Baseline
(n = 56)

3 mo
(n = 48)

P value
(change
over time)

OR (95% CI)

Index patient colonization
Surveillance site
Nares

44 (37.0)

26 (21.9)

26 (41.3)

10 (15.9)

18 (32.1)

16 (28.6)

.06

0.41 (0.16-1.04)

Axilla

40 (33.6)

23 (19.3)

22 (34.9)

11 (17.5)

18 (32.1)

12 (21.4)

.57

0.77 (0.31-1.91)

Groin

56 (47.1)

35 (29.4)

31 (49.2)

15 (23.8)

25 (44.6)

20 (35.7)

.13

0.53 (0.24-1.20)
Mean difference
(95% CI)

No. of colonized sites
0

35 (29.4)

68 (57.1)

16 (25.4)

39 (61.9)

19 (33.9)

29 (51.8)

1

42 (35.3)

25 (21.0)

22 (34.9)

14 (22.2)

20 (35.7)

11 (19.6)

2

28 (23.5)

19 (16.0)

18 (28.6)

8 (12.7)

10 (17.9)

11 (19.6)

3

14 (11.8)

7 (5.9)

7 (11.1)

2 (3.2)

7 (12.5)

5 (8.9)

.48

Household member colonization

−0.31 (−0.64 to 0.03)

OR (95% CI)

Surveillance site
Nares

30 (25.2)

21 (17.7)

17 (27)

11 (17.5)

13 (23.2)

10 (17.9)

.82

0.89 (0.33-2.43)

Axilla

19 (16.0)

12 (10.1)

11 (17.5)

6 (9.5)

8 (14.3)

6 (10.7)

.67

0.75 (0.20-2.76)

Groin

30 (25.2)

23 (19.3)

18 (28.6)

12 (19.1)

12 (21.4)

11 (19.6)

.63

0.78 (0.29-2.13)

Abbreviations: EXP, experimental; OR, odds ratio; UC, usual care.
a
In these analyses, colonization at 3 months was the dependent variable, an indicator variable for treatment group (EXP vs UC) was the main independent
variable, and baseline colonization served as the covariate. The ORs compare the odds of colonization at 3 months in the EXP vs UC groups, adjusting for
baseline colonization. The number of colonized sites at 3 months compared with baseline between the EXP and UC groups was modeled using linear
regression, where the number of sites at 3 months was the outcome, and an indicator variable for the EXP group vs UC group was the main independent
variable, adjusting for the number of colonized sites in the index patient at baseline. The coefficient (slope) for treatment group was the net difference of the
differences in change in the number of colonized sites.
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After 3 months postintervention, there was an overall reduction in colonization, with S.
aureus less frequently recovered from all anatomic sites (microbial species identified included
S. aureus only; the total organism burden was not measured). Implementation of the
decolonization intervention demonstrated that colonization rates in the EXP group were
reduced at 3 months by about 50% for nares (OR, 0.41; 95% CI, 0.16-1.04), axilla (OR, 0.77; 95%
CI, 0.31-1.91), and groin (OR, 0.53; 95% CI, 0.24-1.20), which were clinically but not statistically
significant possible reductions/effects, with few or no decreases seen in the UC group (see
Figure 7a). While the difference in reduction of colonization was not statistically significant
between the EXP and UC groups for the sampled anatomic sites (P = .48), these data do indicate
that the increase in the number of individuals in whom no S. aureus was detected at 3 months
was greater in the EXP group (36.5 percentage point increase) than in the UC group (17.2
percentage point increase) (see Figure 7b).
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Figure 7a. Proportion of Index Patient S. aureus Colonizations by Anatomic Site at Baseline
and 3-Month Follow-up Household Visits
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Figure 7b. Proportion of Index Patient S. aureus Colonizations by Number of Colonized
Anatomic Sites at Baseline and 3-Month Follow-up Household Visits
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Additionally, the index patient’s consenting household members in both the EXP and UC
groups were screened for colonization at the same 3 anatomic sites (nares, axilla, and groin),
and a set of 13 environmental samples were taken at baseline and after 3 months to identify
potential external reservoirs of S. aureus that could contribute to patient exposure,
colonization, and recurrence of infection. The findings revealed no statistically significant
effects; however, several effects were in the predicted direction. After 3 months, there was an
overall reduction in household member colonization as well as environmental contamination
for all sampled surfaces (see Figures 5, 8a, and 8b). However, there was no significant
difference in reductions in the number of S. aureus-positive samples in the EXP group compared
with those in the UC group. Among household members, there were slightly larger percentage
point reductions between baseline and 3 months in the EXP group vs the UC group at all 3
anatomic sites, with a 9.5 percent reduction in the EXP group vs a 5.3 percent reduction in the
UC group for nares (P = .82); 8.0% vs 3.6% for axilla, respectively (P = .67); and 9.5% vs 1.8% for
groin, respectively (P = .63).
Considering MRSA vs MSSA infection, rates of MSSA+ infection among household
members were similar from baseline to the 3-month follow-up in both the EXP and UC groups,
with no observed reductions in the number or percentage of household members with MSSA
colonization. Reductions were observed in the rates of MRSA colonization among household
members between baseline and the 3-month follow-up, with a slightly larger reduction
observed in the EXP group (9.5% at baseline vs 3.2%, respectively, at 3-month follow-up) vs the
UC group (8.9% vs 5.4%, respectively; see Figure 5). Overall, 64.1% of household members
participated in the study and provided surveillance cultures (EXP group, 67.5%; UC group,
60.2%; P = .34; see Table S6 in Appendix B). There were no differences by treatment group in
the number of coresidents in the household with an index patient with a MRSA wound (mean
[SD], 2.8 [1.7] coresidents; P = .06), though it trended toward significance, with an average of
2.4 coresidents in the EXP group and 3.4 coresidents in the UC group, or in the number of
coresidents with index patients with a MSSA wound (mean [SD], 3.2 [2.1] coresidents; P = .28).
There were no significant differences in household contamination levels (mean number of
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surfaces) by the proportion of household members participating in the study (see Table S7 in
Appendix B).
At baseline, 3.3% (4/119) of index patients tested positive for mupirocin resistance
(MUP-R, defined as a minimum inhibitory concentration [MIC] >1024 mg/L), while at the 3month follow-up, after a prescribed 5-day course of nasal mupirocin, 0% of patients tested
positive for MUP-R, suggesting that universal decolonization with mupirocin did not increase
the rate of MUP-R among either the patients or the participating household members.
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Figure 8a. Specific Household Surfaces Contaminated by S. aureus by Treatment Group at Baseline and 3-Month Household Visit
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Figure 8b. Numbers of Household Surfaces Contaminated by S. aureus by Treatment Group at Baseline and 3 Months
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The EXP and UC groups showed similar reductions in environmental contamination, as
indicated by 36.5 percentage point and 30.3 percentage point increases, respectively (P = .54),
in the number of households with zero contaminated surfaces (see Table 16). In logistic
regression analyses, only children’s toys trended toward greater odds of a negative culture in
the EXP vs UC groups (P = .06; OR, 0.27; 95% CI, 0.07-1.07). Linear regression examining the
average difference in the number of contaminated surfaces (0-13) in the EXP vs UC group
showed that, on average, there were 0.31 fewer contaminated surfaces in the EXP group than
in the UC group at follow-up after adjusting for the baseline number of contaminated surfaces
(P = .076). Given these modest trends, it is not surprising that multivariate models (ie,
treatment allocation, household surfaces) did not reveal any associations among these
environment-level factors and the primary outcome of SSTI recurrence.
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Table 16. Changes in Household Surface Contamination by Treatment Group at Baseline and 3-Month Follow-upa
n (%)
Total

EXP group

UC group

Baseline
(N =
119)

3 mo
(n = 99)

Baseline
(n = 63)

3 mo
(n = 51)

Baseline
(n = 56)

3 mo
(n = 48)

P value
(change over
time)

OR
(95% CI)

Bathroom
hairbrush

35 (29.4)

23 (19.3)

23 (36.5)

12 (19.1)

12 (21.4)

11 (19.6)

.72

0.84 (0.33-2.15)

Bathroom sink
handle

54 (45.4)

34 (28.6)

32 (50.8)

18 (28.6)

22 (39.3)

16 (28.6)

.86

0.93 (0.42-2.10)

Bathroom toilet
seat

63 (52.9)

46 (38.7)

33 (52.4)

22 (34.9)

30 (53.6)

24 (42.9)

.37

0.72 (0.34-1.50)

Bedroom, child’s
toy

18 (15.1)

13 (10.9)

6 (9.5)

3 (4.8)

12 (21.4)

10 (17.9)

.06

0.27 (0.07-1.07)

Bedroom floor

65 (54.6)

43 (36.1)

31 (49.2)

23 (36.5)

34 (60.7)

20 (35.7)

.87

1.06 (0.50-2.26)

Front doorknob

34 (28.6)

11 (9.2)

17 (27.0)

5 (7.9)

17 (30.4)

6 (10.7)

.62

0.73 (0.21-2.54)

Kitchen
countertop

49 (41.2)

37 (31.1)

26 (41.3)

18 (28.6)

23 (41.1)

19 (33.9)

.53

0.78 (0.36-1.70)

Kitchen floor

71 (59.7)

53 (44.5)

38 (60.3)

25 (39.7)

33 (58.9)

28 (50.0)

.25

0.65 (0.31-1.35)

Kitchen light
switch

28 (23.5)

19 (16.0)

19 (30.2)

12 (19.1)

9 (16.1)

7 (12.5)

.31

1.71 (0.61-4.76)

Kitchen
refrigerator
handle

48 (40.3)

36 (30.3)

24 (38.1)

22 (34.9)

24 (42.9)

14 (25.0)

.24

1.62 (0.73-3.60)

Surface
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n (%)
Total

EXP group

UC group

Baseline
(N =
119)

3 mo
(n = 48)

P value
(change over
time)

3 mo
(n = 99)

Baseline
(n = 63)

3 mo
(n = 51)

Baseline
(n = 56)

OR
(95% CI)

Kitchen sink
handle

41 (34.5)

28 (23.5)

21 (33.3)

13 (20.6)

20 (35.7)

15 (26.8)

.40

0.70 (0.29-1.64)

Living room
telephone

34 (28.6)

20 (16.8)

21 (33.3)

9 (14.3)

13 (23.2)

11 (19.6)

.50

0.71 (0.27-1.89)

Living room TV
remote

44 (37.0)

31 (26.1)

26 (41.3)

15 (23.8)

18 (32.1)

16 (28.6)

.59

0.80 (0.35-1.82)
Estimate (95% CI),
P value

No. of surfaces contaminated
0

4 (3.4)

44 (37.0)

2 (3.2)

25 (39.7)

2 (3.6)

19 (33.9)

1

13 (10.9)

6 (5.0)

4 (6.4)

2 (3.2)

9 (16.1)

4 (7.1)

2

12 (10.1)

5 (4.2)

6 (9.5)

2 (3.2)

6 (10.7)

3 (5.4)

3

9 (7.6)

14 (11.8)

7 (11.1)

7 (11.1)

2 (3.6)

7 (12.5)

4

22 (18.5)

8 (6.7)

12 (19.1)

5 (7.9)

10 (17.9)

3 (5.4)

5

10 (8.4)

10 (8.4)

5 (7.9)

7 (11.1)

5 (8.9)

3 (5.4)

6

15 (12.6)

4 (3.4)

8 (12.7)

3 (4.8)

7 (12.5)

1 (1.8)

7

9 (7.6)

11 (9.2)

6 (9.5)

5 (7.9)

3 (5.4)

6 (10.7)

8

9 (7.6)

7 (5.9)

5 (7.9)

3 (4.8)

4 (7.1)

4 (7.1)

9

9 (7.6)

6 (5.0)

6 (9.5)

3 (4.8)

3 (5.4)

3 (5.4)

10

3 (2.5)

1 (0.8)

0 (0)

0 (0)

3 (5.4)

1 (1.8)

.54

–0.38 (–1.6 to .83)
P = .54
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n (%)
Total

EXP group

UC group

Baseline
(N =
119)

3 mo
(n = 99)

Baseline
(n = 63)

3 mo
(n = 51)

Baseline
(n = 56)

3 mo
(n = 48)

11

2 (1.7)

3 (2.5)

1 (1.6)

1 (1.6)

1 (1.8)

2 (3.6)

12

2 (1.7)

0 (0)

1 (1.6)

0 (0)

1 (1.8)

0 (0)

P value
(change over
time)

OR
(95% CI)

Abbreviations: EXP, experimental; OR, odds ratio; UC, usual care.
a
In these analyses, contamination at 3 months was the dependent variable, an indicator variable for treatment group (EXP vs UC) was the main independent
variable, and baseline contamination served as the covariate. The ORs compare the odds of contamination at 3 months in the EXP group vs the UC group,
adjusting for baseline contamination. The number of contaminated sites at 3 months compared with baseline between the EXP and UC groups was modeled
using linear regression, where the number of sites at 3 months was the outcome, and an indicator variable for the EXP vs UC group was the main independent
variable, adjusting for the number of contaminated sites at baseline. The coefficient (slope) for treatment group was the net difference of the differences in
change in the number of contaminated sites.
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Tests of Hypotheses 3a and 3b
Hypothesis 3a
The effectiveness of the intervention will differ by bacterial genotypic and phenotypic
variables, including MLST, spa typing, and SCCmec carrying the resistance determinant mecA, as
reflected in reductions in SSTI recurrence and household transmission rates.

Hypothesis 3b.
The effectiveness of the intervention will differ by bacterial genotypic and phenotypic
variables, including MLST, spa typing, and SCCmec carrying the resistance determinant mecA, as
reflected in household decontamination and decolonization measures.
Isolates were identified as USA300 based on the presence of molecular features consistent
with this common CA-MRSA clone (Ridom spa type t008, SCCmec IVa, PVL, ACME), which are
widely accepted in the absence of PFGE typing.20,24,27,28 Consistent with the characterization of
USA300,27 the most frequently identified spa type was t008 (see Figures 9a and 9b), and the most
frequent MLST was CC8 (see Table S8 in Appendix B). Figures 9a and 9b illustrate how
predominant spa type t008 was among MRSA and MSSA isolates, with the exceptions of
household member MSSA isolates, where spa types t015 and t2787 were the most common; at 3
months, MSSA spa types t148 and t2787 were most frequent. Overall, there was more isolate
heterogeneity among MSSA isolates than among MRSA isolates, as demonstrated by the number
of different spa types (90 vs 19 spa types, respectively). This feature aligns with previous studies
showing greater genetic diversity among MSSA strains, while MRSA strains demonstrate a more
clonal and geographically clustered nature.129-131 Interestingly, MSSA colonization of household
members appears to be rather stable (see Figure 9b). Additionally, some MRSA spa types were
more prevalent and persisted over time (t008 and t216), and MSSA spa type t2787 was detected
at both baseline and 3 months for index patients, household members, and the household
environment. Conversely, there were MRSA and MSSA spa types that were found on individuals
but not in the household environment (7 MRSA and 29 MSSA spa types) and vice versa (2 MRSA
and 13 MSSA spa types). However, there were no significant differences in molecular
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epidemiologic characteristics at baseline and the 3-month follow-up across treatment groups,
including with MUP-R, spa type, MLST, SCCmec type, the presence of mecA, PVL, MUP-R, or ACME
(see Table S9 in Appendix B). The 2 treatment groups showed similar trends in reductions from
baseline to 3 months in the frequencies of pathogenic molecular epidemiologic characteristics
across index patients, household members, and household surfaces.
When stratified by the primary outcome (EHR-based recurrence), we saw no significant
differences in molecular epidemiologic characteristics between the 2 treatment groups (see Table
S10 in Appendix B).
Overall, 19 households showed some evidence of household member colonization at 3
months; these were distributed similarly between treatment groups (n = 9 EXP, n = 10 UC). S.
aureus genotyping, specifically spa type and MLST, was used to distinguish transmission and/or
exposure events in these households. Based on these markers, we could discern the following 4
distinct transmission scenarios: (1) household prospective transmission, presumed from index
patient (same spa type and MLST at 3 months as index patient baseline wound; n = 4); (2)
household previous exposure (n = 8); (3) household prospective transmission from another source
(n = 6); and (4) either previous exposure or other source (n = 1) (see Table S11 in Appendix B).
Among households where the index patient had a documented EHR-based recurrence (n = 13), 10
households had evidence of either household colonization or contamination at the 3-month visit,
with 5 in the EXP group and 5 in the UC group. Of these, only 3 households demonstrated
transmission (same spa type and MLST) among household members (1 EXP and 2 UC households).
In summary, we observed only 1 documented household transmission event that did not result in
patient recurrence and 10 patient recurrences in the absence of evidence of household
transmission, indicating that other factors are likely to influence transmission and recurrence
independent of MRSA strain specificity.
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Figure 9a. Distribution of spa Types: MRSA
60

50

No. of Patients

40

30

20

10

0
Index Patient Index Patients
Wounds with Isolate
Baseline (n=50) Colonization
(nares, axilla,
groin) Baseline (n=30)

Index Patients
with Isolate
Colonization
(nares, axilla,
groin) - 3
months (n=9)

Households
Households
Households
Households
with Nonindex with Nonindex
with
with
Member with Member with Environmental Environmental
Isolate
Isolate
Contamination Contamination
Colonization - Colonization - 3 - Baseline
- 3 Months
Baseline (n=15) months (n=6)
(n=25)
(n=11)

t002

t008

t062

t068

t121

t1354

t14701

t148

t15630

t16891

t211

t216

t2164

t276

t657

t665

t692

t852

t1597

Abbreviation: MRSA, methicillin-resistant Staphylococcus aureus.
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Figure 9b. Distribution of spa Types: MSSA
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Abbreviation: MSSA, methicillin-sensitive Staphylococcus aureus.
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Tests of Hypothesis 4
The engagement will be reflected in increasing numbers of stakeholders and diversity of
stakeholder types, with increasing connections (ie, network density) among stakeholders over 4
time periods: CAMP1 planning, CAMP1 implementation, CAMP2 planning, and CAMP2
implementation.
Figure 10 demonstrates the social networks formed and sustained throughout the
CAMP1/CAMP2 projects. Each point in the figures represents a stakeholder; the color of the point
signifies their role in the project. A line between 2 points indicates that the individuals attended
the same meeting; the thickness of the lines represents the frequency of the interactions among 2
given stakeholders in their roles. The interactions among stakeholders increased significantly over
the 4 project periods, as the social networks became larger and more dense. Early in the project, a
few “admin” (orange) and “research team–other” (purple) stakeholders had the most interactions.
Stakeholders in other roles, notably, clinicians (green) and basic scientists (hot pink), appear later
as the project evolves. The total number of interactions between community and patient
stakeholders and stakeholders in other role types increased over the 4 project periods. The
interactions of clinicians with a variety of stakeholders increased over the 4 phases. Clinician
interactions with laboratory scientists increased after early project development and were
sustained throughout the project periods, thus demonstrating CAMP2’s community-engaged
research goal of sustaining engagement between academic scientists, clinicians, and
community/patient stakeholders. Clinician interactions with community and patient stakeholders
dramatically increased during the implementation phase of CAMP2 compared with the
implementation phase of CAMP1, which demonstrates the patient centeredness of the CAMP2
project design.
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Figure 10. CAMP1 and CAMP2 SNAa

Weight

Weight

Figure 10a: Network for CAMP1 Development Phase

Figure 10b: Network for CAMP1 Implementation Phase

Weight

Weight

Figure 10c: Network for CAMP2 Development Phase

Figure 10d: Network for CAMP2 Implementation Phase

Role

Patient/Community Member
Abbreviations: Admin, administration; CAMP, Community-Associated MRSA Project; CHW, community health worker;
RU-CCTS, Rockefeller University Center for Clinical and Translational Science; SNA, social network analysis.
a
Panels 10a to d show the social networks formed and sustained throughout the CAMP1/CAMP2 projects. Each dot
represents a project stakeholder; the color of the dot signifies the stakeholder’s role in the project (see legend). The
lines between each point indicate that the stakeholders attended the same meeting in their respective roles; the
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thickness of the line is proportional to the frequency of that interaction. The number of stakeholders (dots),
interactions between them (lines), and the repetition of interactions (line thickness) among stakeholders increased
significantly over the 4 project periods, as the social networks became larger and denser.

We also examined the manner in which participation of the stakeholders at EDs vs FQHCs
affected recruitment. EDs recruited higher numbers of participants, with a higher case throughput,
compared with FQHCs (see Figure 11). The high performance of ED3 was due to a combination of
an on-site highly motivated recruiter and the existence of a real-time patient flow electronic
whiteboard visible via the intranet that alerted the recruiter whenever a potentially eligible
patient arrived in the ED (ED1 had a comparable alert system, whereas ED2 did not have a
comparable alert system). The overall higher recruitment in EDs is not surprising, because patients
with acute wound infections are more likely to visit EDs than primary care sites132 and may be
referred to EDs for surgical treatment from FQHCs. Compared with the ED sites, FQHCs were
better able to retain participants throughout all study time points for study completion, because
FQHC patients usually have preexisting and ongoing primary care relationships with staff at the
FQHCs, and those FQHC staff have a sustained partnership with the research team (NB: The
apparently high performance of FQHC2 is explained by the fact that they recruited only 2
participants and were able to randomly assign both of them). This reinforces the importance of
trust in the researcher-participant relationship and the trust-by-proxy afforded research teams
through forming effective community-engaged research partnerships. In contrast, the EDrecruited participants may have had no preexisting or ongoing relationship with ED providers or
study staff stationed at the ED. At the suggestion of the patient/community partners in the
project, we worked early on to facilitate a warm handoff83 from the ED provider to the research
team staff to leverage whatever trust-by-proxy could be transferred.
The CAMP2 social network grew in size and complexity over the life of the project, which
began during the CAMP1 observational study that evolved into the CAMP2 interventional study
(for details on the early engagement of CAMP1 patients and clinicians in the development of
CAMP2, see Table 1 and “Participation of Patients and Other Stakeholders”). There were increases
in the number of sites and stakeholders and rich interactions between all of the team members.
The interactions among academic researchers/scientists and community stakeholders/clinicians
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were sustained through the project. Patient/community partners included in CAMP2 were
significantly engaged throughout study development and conduct. EDs and FQHCs had different
characteristics during study conduct; EDs were better able to recruit participants, whereas FQHCs
were somewhat better able to retain participants. The amount of engagement of the clinicians
was related to the recruitment and retention success of the FQHCs but was less important in
contributing to the success of the EDs in recruitment and retention. SNAs offer additional insights
into complex multipartner research networks related to metrics of their success.
Figure 11. Study Milestone 1 (Recruitment, Consent, and Randomization)

Abbreviations: ED, emergency department; FQHC, federally qualified health center.

Subgroup Considerations/HTE
To examine how different factors might interact with the intervention, we undertook
subgroup analyses to better understand differences in SSTI recurrence within 6 months by
treatment group for specific subgroups. A priori analyses included logistic regression analyses of
SSTI recurrence within 6 months (as measured by EHR), with randomized treatment assignment
(EXP vs UC), and comparing wound pathogen type (MRSA vs MSSA), birthplace (US born vs non–US
born), household contamination levels (high vs low), household member colonization (present vs
absent), and pets in the household (present vs absent). We conducted additional unplanned
analyses based on a review of the data and included the site of recruitment (FQHC vs ED) and
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whether the participant received I&D treatment at baseline (yes vs no). Because a large portion of
study participants were non–US born, they likely had different health care usage patterns from
those of US-born participants, particularly for lifetime and recent antibiotic exposures.133 Both the
CAMP1 (see Piper Jenks et al71) and CAMP2 findings identified a relationship among non–US-born
patients and a higher rate of MSSA+ wound cultures, though the tests for interactions did not
reveal a significant association between treatment group and birthplace. The remainder of the
HTE subgroup comparisons did not reveal any statistically significant subgroup differences for
recurrence (see Table 13). While there was clearly less power to detect interactions between the
treatment and the above-mentioned key covariates, the observed P values for the interaction
terms were consistently >.80, providing little evidence that interaction effects existed.
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DISCUSSION
In this study, we disseminated, implemented, and evaluated a hospital ICU-based
intervention1 to augment surgical and antibiotic treatment for SSTIs resulting from CA-MRSA/CAMSSA; the intervention was delivered by CHWs/promotoras, who provided instructions and
materials for topical decolonization with nasal mupirocin and chlorhexidine baths, as well as
household surface decontamination with Clorox disinfecting wipes, during home visits. Using a 2group RCT, we compared the clinical comparative effectiveness of CDC guideline–directed care,
including I&D and antibiogram-selected oral antibiotics (UC group),43,44 vs CDC guideline–directed
care combined with patient and household universal decolonization and environmental
decontamination delivered by CHWs/promotoras in the home setting (EXP group).1,43,44 The
CAMP2 intervention was adapted from the REDUCE MRSA hospital ICU-based intervention,1 and
the design was supported by numerous published observational and experimental studies that
suggested that decolonization and decontamination interventions in the home would reduce SSTI
recurrence and household transmission20,24,27,30,66,68,88; this was recently reported by Project
CLEAR,2 which used a similar intervention (with nasal mupirocin and topical and oral
chlorhexidine), albeit applied at a much higher dose (ie, 5 days of treatment, repeated twice per
month for 6 months) and in a sicker population who had experienced a MRSA infection that
required hospitalization.
We identified MRSA in 19% of wounds and MSSA in 21% of wounds. Our ITT analysis (N =
186), with complete follow-up for EHR-documented SSTI recurrence, demonstrated no significant
differences between the EXP and UC groups (OR, 1.4; 95% CI, 0.51-3.5). In contrast to Project
CLEAR, among the enrolled cohort, all of whom had confirmed MRSA or MSSA wound cultures and
who completed home visits at baseline and EHR follow-up at 6 months (n = 119), as measured by
EHR review (EXP = 11.1% vs UC = 10.7%, OR, 1.14; 95% CI, 0.35-3.6) or self-report (EXP = 22.2% vs
UC = 7.5%, OR, 3.5; 95% CI, 0.89-13.8), there were no significant intervention effects for SSTI
recurrence rates at the 6-month follow-up. However, both groups showed a lower than expected
SSTI recurrence rate over the 6-month follow-up time period. Home visits demonstrated that 60%
of households had ≥1 MRSA/MSSA-contaminated surfaces (20% MRSA+, 81% MSSA+); 33% of
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household members had ≥1 positive surveillance cultures (8% MRSA+, 92% MSSA+). The
decolonization intervention reduced colonization rates at 3 months by about 50% for the nares
(OR, 0.41; 95% CI, 0.16-1.04), axilla (OR, 0.77; 95% CI, 0.31-1.91), and groin (OR, 0.53; 95% CI,
0.24-1.20); these were clinically but not statistically significant possible reductions/effects. No
differential reductions in the proportions of contaminated surfaces (b = −.381; 95% CI, −1.6 to
0.83; P = .54) or transmission to household members (P = .70) were observed. No significant
improvements from baseline to 6 months for either the EXP or UC group were observed for any of
the PROs. No treatment heterogeneity, as defined by nonsignificant interaction terms between
the treatment assignment variable and select covariates, was observed, including interactions
with MRSA (OR, 1.14; 95% CI, 0.36-3.65) vs MSSA (OR, 1.14; 95% CI, 0.36-3.65) wound cultures;
US-born (OR, 1.12; 95% CI, 0.23-5.46) vs non–US-born (OR, 2.36; 95% CI, 0.36-3.65) study
participants; high number of contaminated household surfaces (OR, 1.39; 95% CI, 0.21-9.01) vs
low number (OR, 1.04; 95% CI, 0.23-5.46); absence of household member MRSA/MSSA
colonization status (OR, 0.83; 95% CI, 0.24-2.95); and I&D performed (OR, 0.80; 95% CI, 0.17-3.90)
vs not performed (OR, 1.58; 95% CI, 0.25-9.80). MUP-R did not increase between baseline (3%)
and 3 months (0%), suggesting no increase in resistance due to the study protocol. SNAs revealed
an increase in network density over the course of the study, indicating that the network grew in
complexity and added a measurable depth to the interactions between stakeholders. In general,
the present findings revealed that this was a null trial; we observed few hypothesized
intervention-related differences in the PCOs and clinical outcomes, even though we observed
consistent but nonsignificant signals, suggesting that the intervention may have contributed to
reductions in S. aureus household bioburden among patients, household members, and household
surfaces.
In this section, we will explore the nuances of the trial that contributed to the findings,
examine the lessons learned during the implementation of this highly challenging communitybased trial, highlight the successes we observed, examine the surprises and disappointments, and
provide suggestions for future research.

111

Aim 1 focused on the primary patient-centered clinical outcome (ie, SSTI recurrence rates)
and secondary patient-centered clinical outcomes (ie, pain, depression, QOL, and satisfaction with
care) using a 2-group RCT. For these outcomes, participants in the EXP group did not fare better
than participants in the UC group.
Aim 2 evaluated the influence of patient-level factors that are often associated with
differences in SSTI recurrence rates (including CA-MRSA infection prevention knowledge, selfefficacy, decision-making autonomy, and prevention behaviors/adherence) and environment-level
factors (eg, household surface contamination, household member colonization, transmission to
household members). Again, these factors did not moderate the null trial findings. The roles of
sociodemographic factors (including country of origin) were similarly explored and did not yield
insight into ways to prevent future recurrence among those infected with MRSA/MSSA beyond the
current standard of care, including I&D and antibiotics. We observed a large, statistically significant
baseline difference between the 2 randomized groups in the frequency of MRSA-positive (more
common in the EXP group) and MSSA-positive (more common in the UC group) SSTI wound cultures,
which was an unfortunate chance occurrence. We further explored this imbalance in randomization
with analyses of subgroup differences (HTE), where we saw no evidence that this baseline imbalance
between pathogen type adversely affected the primary analyses of intervention effects on SSTI
recurrence.
For aim 3, we carefully examined the molecular epidemiologic data and their association
with recurrence, and even with these extensive granular phenotypic and genotypic data, we did
not observe any significant differences in reduction of colonization, contamination, or infection
recurrence by phenotype or genotype; the modal characteristic of the pathogens was
predominately USA300, which is the most common pathogen responsible for CA-MRSA
colonization and infection in the United States.
Finally, for aim 4 (exploratory aim), we explored the evolution of stakeholder engagement
and interactions among patients and other community stakeholders with practicing communitybased clinicians and academic laboratory and clinical investigators, beginning with the CAMP1
observational study, which established the partnership and built the research question and
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intervention, extending over the duration of the CAMP2 study period. This aim yielded some
interesting observations about the development of clinician- and patient-engaged team science.
Regarding aim 1, a few results warrant elaboration. As described previously, there were no
significant differences between the EXP group (CDC guideline–based standard of care plus
CHW/promotora-delivered, in-home, directed education on decolonization and decontamination;
provision of decolonization and decontamination materials; training in their use to achieve
decolonization of patients and household members; and decontamination of surfaces) and the UC
group (CDC guideline–based standard of care alone) on the EHR-documented recurrence of SSTIs
caused by S. aureus. With regard to postintervention surveillance colonization of nasal, axilla, and
groin sites, there were larger reductions in EXP participants than in UC participants. However,
while the changes were in the expected direction and of a clinically important magnitude, they
were not statistically significant. The lack of statistical significance for reductions in the
surveillance cultures from baseline to 3 months is likely the result, in part, of inadequate statistical
power, combined with the lower observed event rate, to detect a true signal in our analyses.
With regard to the rate of SSTI recurrence, the event rate in CAMP2 was substantially
lower (10.9%) than what others134 have reported. Here, and in CAMP1,132,135 we had reported that
roughly 10% of patients had an SSTI recurrence when I&D was included in the treatment plan. In
comparison with the extant literature, this is a very low recurrence rate.134 Roughly 62% had had
an I&D, and 86% had had antibiotics, which are substantially higher percentages than those
reported in previous studies, which ranged from 16% to 45%.16,108,136 The use of antibiotics was
likewise similar between the EXP (87.1%) and UC (85.7%) groups (P = 1.0). It is possible that higher
rates of I&D in combination with oral antibiotic administration substantially contributed to a lower
than expected SSTI recurrence rate in CAMP2, due largely to the clinical effectiveness of such
medical interventions. Previous studies have shown that this combination therapy for SSTIs is
effective in preventing treatment failure and SSTI recurrence.16,137-139 In fact, these factors point
toward a statistical floor effect in SSTI recurrence that may have hindered CAMP2’s ability to
produce differences in recurrence between the treatment groups. There is no evidence to suggest
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that the lower observed rate of recurrence is due to measurement error or differential
ascertainment of SSTI recurrence or specific to study participants.
Furthermore, it is likely that there are yet unrecognized or unmeasured characteristics of
host-pathogen interactions, such as features of the immune system and the gut-skin microbiomes,
that may influence SSTI colonization, infection, and recurrence. Interestingly, we noted that 92%
of the participants were experiencing an SSTI recurrence upon study entry, and patient-reported
baseline measures suggest that the majority of study participants were highly motivated to
prevent SSTI recurrence. Therefore, it is conceivable that participants independently sought out
additional decontamination materials, procedures, or antibiotics. In fact, some participants in the
UC group reported receiving chlorhexidine and/or mupirocin from their health care providers. We
did not observe any increase in MUP-R over time, and we did not assess whether there were
changes in chlorhexidine resistance, either of which if observed would represent an adverse effect
of universal decolonization with mupirocin and chlorhexidine. At baseline, 3.3% (4/119) of index
patients in the analysis cohort tested positive for MUP-R (MIC >1024 mg/L), while at the 3-month
follow-up after a prescribed 5-day course of nasal mupirocin, 0% of patients tested positive
for MUP-R, suggesting that universal decolonization in households with an individual who had an
SSTI caused by MRSA/MSSA did not increase the rate of MUP-R among index patients or
consenting household members; this finding has important public health safety implications. We
also considered the influence of measurement procedures and tools, including multiple
assessments of SSTIs in the index patients and household members and 2 home visits (in fact, 1
promotora noted “the strong smell of bleach in many of the homes [she] visited”); however, the
finding of similar recurrence rates among the observation-only control group argues against any
specific effects of repeated measures or the study protocol on EHR-measured recurrence rates, as
there were no subsequent interactions between the CAMP2 staff and those patients after they did
not complete the baseline home visit.
We also considered the influence of measurement tools. Clinician-reported recurrence is a
far more reliable and specific measure of S. aureus SSTI than is self-report, and in this case, EHR
entries revealed a substantial decrease in SSTI recurrence under both study conditions, from 90%
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to 10.9%. Though the study was appropriately powered for an event rate of 30%, it was not
adequately powered for a recurrence rate of 10.9%. A reevaluation of power for the same effect
size (50% reduction in SSTI recurrence) given the actual observed recurrence rate (10.9%)
suggested that we would need an overall sample size of 431 per group (N = 862) to detect a
significant effect of this magnitude, an enrollment goal that would have been impossible to
achieve in the scope of this trial and that would require a substantially larger number of clinical
sites. Given the much lower than expected observed SSTI recurrence rate of 11%, the study was
underpowered to detect a 50% reduction in the SSTI recurrence rate; our analysis demonstrated
similar rates in the EXP, UC, and observation-only groups of the study. This suggests that for this
subgroup of enrolled patients who had very high rates of previous SSTI recurrence, the
intervention did not reduce subsequent 6-month recurrence beyond UC, perhaps because some
UC households may have also implemented some or all of the EXP components.
Another finding worth commenting upon was the lack of concordance between selfreported (22.2%) and EHR-based (11.1%) SSTI recurrence rates within the EXP group. The reason
for this difference is unknown; the majority of EXP participants (88.9%) had been treated for a
recurrent SSTI at enrollment and thus were likely familiar with the characteristic features of S.
aureus. It is possible that the participants who chose to enroll represented a distinct
subpopulation of patients who were experiencing more frequent or severe SSTIs. Alternatively,
assignment to the home-based intervention may have differentially increased vigilance for
participants in the EXP group, because part of the promotoras’ instructions advised patients to
watch for any new skin irritations or other allergic response to the products provided (mupirocin,
chlorhexidine, disinfecting wipes); this may have led to greater vigilance pertaining to the
recognition of skin lesions and/or enhanced recall of a suspected SSTI not serious enough to
precipitate another visit to a health care provider, which can be costly, difficult to schedule, and
time consuming. The use of urgent care centers outside the FQHC and ED settings might have
contributed to SSTI underreporting in the FQHC/ED EHRs, but this is likely to be nondifferential
between treatment groups. Indeed, Fritz et al30 showed that only 67% of patients who reported an
SSTI recurrence sought medical care, and 91% of those cases were confirmed SSTIs. Patient selfreports are valuable particularly when medical care visits are prohibitive, in which case EHR data
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would not be available. In this case, they may reveal instances of less severe skin conditions not
qualifying clinically as SSTIs, thereby eliciting an overreported condition. However, epidemiological
reviews indicate that for some diseases, EHR-based data are a more reliable metric than patient
self-report.140,141 Because CAMP2 questionnaires asked if a recurrent infection occurred but not
specifically about detailed dermatologic features, such as the presence of a boil, pus-filled abscess,
or other ICD-9 SSTI-designated feature, the EHR-based data may represent a more valid and
reliable measure of recurrence than self-reports.92
For hypotheses 1b and 2a, addressing whether the intervention affected PCOs, we did not
observe significant changes in infection prevention, prevention self-efficacy, decision-making
autonomy, satisfaction with participation in social roles, emotional distress and depression,
medication adherence, pain interference, or satisfaction with care.
In aim 2, we also examined a set of environment-level secondary PROs. Due to low event
rates, we did not observe any significant treatment effects. Within the EXP group, however, there
were nonsignificant trends indicating possible modest reductions in surface contamination and
that fewer of their household members may have experienced an SSTI and sought treatment. Both
groups experienced a decrease in colonization of the index patient. When we categorized the
colonization as “no S. aureus detected at 3-month follow-up” (a prespecified outcome), individuals
in the EXP group were more likely to fall into this category than were those in the UC group.
The survey of household colonization and contamination showed less S. aureus recovered
after 3 months for all household surfaces sampled, indicating that the reduction occurred either
actively (by removal and decontamination) or passively (by organisms expiring and not being
replenished). There was a trend suggesting more successful decolonization of participants in the
EXP group who used mupirocin and chlorhexidine vs those in the UC group, with increases in
noncolonized individuals of 36.5% in the EXP group vs 17.9% in the UC group (b = −.31, P = .076);
however, these differences, as well as those for surface contamination, were not statistically
significant between treatment groups and can only be taken as possible signals to be explored in
future studies.
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The percentage of households with no environmental contamination increased from 3.2%
to 39.7%. However, 60.3% of households were still contaminated, and enhanced antimicrobial
measures in the EXP group were not more effective than the standard patient education and care
in the UC group, which speaks to the inherent challenges of addressing this opportunistic
pathogen in residential settings. The persistence of S. aureus in the environment and as a host
colonizer, despite active eradication efforts, is well documented and multifactorial.29,30,34,142,143
While it is possible that during this study, the baseline organisms were not successfully killed by
either enhanced or usual disinfecting and decolonizing routines, it is also possible that the
microbial bioburden was replenished in a dynamic fashion by ongoing interactions with colonized
individuals and contaminated fomites and surfaces inside the household and from the surrounding
community.27,33,144,145 One study reported that while environmental contamination was eradicated
by active measures and the community reservoir was not detected, patient and household
member colonization persisted and SSTI recurrence occurred.37 Other studies reported that where
the environment was contaminated with S. aureus, the rates of colonization and SSTI recurrence
were not reduced.20,62 Also, it is important to consider that the antimicrobials used to eradicate S.
aureus both environmentally and on the host generally do not have residual killing effects, yet
they likely affect the local microbiome, which could allow for the future reintroduction of
pathogenic organisms such as S. aureus.146,147
The methodology to disinfect the household was based on common cleaning protocols
employed in the ICU settings of the hospitals that participated in the REDUCE MRSA trial and
others1,69,148,149; these protocols were implemented according to in-home CHW/promotoradirected instruction on environmental cleaning and disinfection using standard measures,
including a supplied quaternary ammonium-based disinfectant wipe product, as well as patient
and household member nasal and skin decolonization instructions with mupirocin and
chlorhexidine, respectively. The immediate impact of the short-term intense intervention is not
known because sampling was only ascertained at 3 months after baseline; certain factors (ie,
personnel cost and concerns about participant burden, inconvenience, and high level of refusal to
complete home visits as evidenced by the third of MRSA/MSSA-confirmed participants with SSTIs
who consented to the study but who never completed the baseline home visits) limited the
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number of home visits to 2 instead of 3 or 4. However, there was a nonsignificant trend showing
greater improvements in decolonization and household decontamination for the EXP group than
the UC group, providing some indirect evidence of successful implementation and adherence.
Based on previous studies, we had expected to see a positive effect on decolonization rates if the
participants in the EXP group were complying with the protocol.62 However, it may be
unreasonable to directly compare CAMP2 with the successful effectiveness of microbial reduction
implemented in the controlled hospital ICU settings of the REDUCE MRSA trial, where these
practices were implemented by medical staff, in the presence of standard infection control
procedures for staff and visitors, and conducted continuously each day by trained cleaning
professionals and where movement of affected individuals was limited.1 Even in the hospital
environment, reduction and eradication of disease-causing microbes presents an often
insurmountable challenge.149,150 Implementing such measures within a community setting, where
participants had little experience with decolonization and disinfection protocols, was a formidable
challenge.
Overall, the number of household members colonized with MRSA decreased from 9.2% to
4.2%; those colonized with MSSA remained stable (12.6%), and the overwhelming majority of their
SSTIs were caused by USA300 (aim 3). This curious observation may reflect the different carrier
states (persistent carriers, intermittent carriers, and never carriers) normally found in a
population.
With regard to aim 4, which used SNA to understand and characterize stakeholder
engagement over time, the CAMP1/CAMP2 social network grew in size and complexity over the life
of the project. There were increases in the number of sites and stakeholders and rich interactions
among all of the team member types. Importantly, the interactions among academic
researchers/scientists and community stakeholders/clinicians were sustained throughout the
project. Patient/community partners included in CAMP2 were significantly engaged throughout
study development and conduct. EDs and FQHCs had different characteristics during study
conduct; EDs were better able to recruit participants, whereas FQHCs were somewhat better able
to retain participants. The amount of engagement of the clinicians was related to the recruitment
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and retention success of the FQHCs but was less important in contributing to the success of the EDs
in recruitment and retention. SNAs offer additional insights into complex multipartner research
networks related to the metrics of their success in study participant recruitment and retention.

Subgroup Considerations/HTE
Subgroup analyses were undertaken to better understand HTE or how different factors
might affect the comparative effectiveness of the EXP intervention compared with the UC control.
A priori analyses examined the interaction terms of the randomized treatment assignment by
dummy variables for the subgroups of interest on SSTI recurrence within 6 months (as measured
by EHR) for subgroups including US-born vs non–US born, household contamination levels (high vs
low), household member colonization (present vs absent), and pets in the household (present vs
absent). Because a large proportion of the study participants were non–US born, they likely had
different health care use from that of US-born participants, particularly in terms of previous and
lifetime antibiotic exposure.133 Both the CAMP1 (see Piper Jenks et al71) and CAMP2 findings
identified an association between non–US-born patients and a higher rate of MSSA+ wound
cultures, and similar observations were obtained for USA300 clone strains. Unplanned analyses
were based on a review of the data, and additional analyses included baseline wound culture type
(MRSA or MSSA), due to differences observed at baseline in the random assignments to EXP vs UC,
whether the participant received I&D treatment at baseline (yes vs no), and the practice setting
(FQHC vs ED). None of these treatment-by-subgroup analyses was statistically significant.

Study Limitations
The problem of preventing antibiotic-resistant SSTI recurrence is complicated by numerous
factors, including (1) a pathogen (S. aureus) whose antibiotic resistance continues to evolve
rapidly; (2) a complex multicomponent hygienic intervention that requires multiple behavioral
changes over time and may be difficult to implement and sustain in the community/household
setting (compared with the more controlled hospital ICU environment), where other challenges
compete for time and attention; and (3) a clinical outcome of varying frequency and severity. A
major limitation of the trial is the likelihood that the study results reflect a multitude of
unmeasured and uncontrolled variables, including reduced effectiveness of the decontamination
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and decolonization protocol when implemented in households vs hospital ICUs, varied levels of
implementation by patients and household members, and a dynamic flow of organisms into the
household and instances of subsequent exposure during the study period, both at the household
level and from the surrounding community.34,142,143,151 While higher rates of colonization and
environmental contamination are associated with SSTI recurrence,20,24,134 there are also conflicting
reports of whether the reduction in bioburden actually results in a lower rate of recurrence.37,68,152
The spectrum of contributing factors leading to recurrence is not well understood but likely
includes human and environmental microbial dynamics, as well as varied immunological responses
and microbiome perturbation of the host.19,24,144,147,153-158
Previous study interventions to reduce S. aureus carriage and subsequent SSTI recurrence
are numerous and provide mixed results. Approaches vary widely, precluding broad cross-study
comparisons. Reviews of the current literature,64,134,152,159 including our own (see Table S12 in
Appendix B), indicate that common decolonization protocols were not always successful at
reducing colonization and/or recurrence.30,62,63,160 When colonization was reduced, this did not
necessarily translate into a significant difference in recurrence rates,64,68,161-163 indicating that
there are additional factors influencing SSTI recurrence other than patient colonization. In fact,
reduced recurrence has been shown in the absence of successful decolonization.30 Other
interventions that showed significant reductions in SSTI recurrence involved more intense
regimens, such as oral antibiotics33,137,138,164 and/or lengthy decolonization protocols.2,66,67,164,165 As
such, the CAMP2 results are in agreement with current evidence of how difficult it may be to
reduce SSTI recurrence and colonization.
The observed overall CAMP2 SSTI recurrence rate of 10.8% is relatively low compared with
the ranges reported in the literature and from the CAMP1 study (33%).134 This low recurrence rate
may simply reflect the success of the heavily used medical interventions of I&D (62%) and oral
antibiotic treatment (86%) for study participants, most of whom had documented previous SSTIs
under both conditions, with a majority of patients receiving their SSTI care in an ED where I&D is
routinely performed, thus validating the effectiveness and implementation of current CDC/IDSA
SSTI treatment guidelines.43,44 Additionally, Golding et al166 showed that community educational
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programs decreased SSTI incidence, indicating the importance of patient and household hygiene
education and the likely contribution of the CAMP2-distributed Living With MRSA pamphlet84 in
the overall reduction of recurrence in this study. This educational resource is highly regarded and
distributed by state health departments and health care organizations throughout the United
States and Canada.167 The targeted education of the clinicians involved with the study about CAMRSA, treatment guidelines, and implementation of guidelines may have also contributed. These
additional possibilities may explain why the effects of the home-based intervention were
potentially masked and of questionable incremental value above the effects of I&D and oral
antibiotics. Furthermore, although we did not see a difference between the numbers of follow-up
visits between the EXP and UC groups, those participating who chose not to seek care may be
different either in their exposures or in their SSTI recurrence, and the magnitude of this effect
would depend upon the degree of differential care-seeking behaviors between the EXP and UC
groups.
Our randomization strategy, which disclosed the randomized treatment assignment to
participants after they completed the baseline home visit, resulted in the loss of about a third of
eligible participants. Following the ITT analysis, which revealed a similar rate of SSTI recurrence as
the completed cases, we conducted all subsequent analyses on completed cases. While the
sensitivity analysis did not reveal any statistically significant findings, the extreme assumptions did
produce varied estimates of the ORs, changing them from being close to 1 to larger than 1. In this
study, the true effect that incomplete data, and the possible self-selection of those who
completed the home visit, might have had on the estimates of recurrence is unknown.
Although randomization was generally effective (ie, generally, there were no significant
baseline differences between the study groups demographically or for virtually all other clinical
measures), 1 important exception warrants discussion. Unfortunately, at baseline, there were
more MRSA+ wounds in the EXP group (66.1%) than in the UC group (32.1%) and more MSSA+
wounds in the UC group (67.9%) than in the EXP group (33.9%), although the colonization rates
were not significantly different. This higher bioburden of MRSA in the EXP group may have
potentially made decolonization and decontamination more challenging,24 thereby further
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obfuscating any study treatment-related differences. It is possible that a primary MRSA infection is
more likely to recur than a MSSA infection in some populations.72,107 However, studies have also
shown no difference in recurrence between MRSA- and MSSA-affected patients.30,162 Therefore,
the potential impact of this imbalance on SSTI recurrence is unknown, although the percentage
point estimates and 95% CIs were identical. Also, while the decolonization routine used herein is
standard practice,44 it is possible that a longer and/or more intense decolonization protocol might
be necessary to reduce MRSA recurrence.2,66 Additionally, follow-up sampling was performed at
the 3-month measurement time point rather than immediately following the initial decolonization
and intense household decontamination period. This study design decision was intended to
minimize the burden of multiple home visits on the patients and household members, so no
independent assessments of the immediate intervention effects on household colonization and
contamination levels were made, and we decided to focus on longer-term environmental and
household effects. It is possible that the organisms detected after 3 months were not eradicated
following baseline, because S. aureus can exhibit long-term survival on surfaces.168,169 In addition,
both host recolonization and replenishment of the environmental contamination over time are
possible.
Future studies should stratify by infection wound culture type (MRSA+ vs MSSA+) before
randomization to ensure balance in treatment assignment, and it may be wise to power each
subgroup sufficiently for the primary outcome of SSTI recurrence, although we did not observe
any other imbalances in the randomization. Future studies should aim to capture and normalize
these molecular differences at baseline, perhaps by using stratified randomization to ensure a
balanced allocation to treatment groups and to measure the direct short-term effects of active
antimicrobial measures in the days following completion of the regimen; however, this would
pose an additional burden on the participants (we are conducting a pilot study now to determine
whether patients can conduct sampling of anatomic sites and environmental surfaces and return
the swabs directly via mail to the laboratory).
It is important to note that the community and patient partner retention rate was 100%,
indicating a high level of engagement and participation. However, there was high clinical staff
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turnover during the course of the trial, which parallels broader national trends in primary care
clinician retention in FQHCs.170 It is possible that this staff turnover interfered with efforts to
recruit and retain study participants. Additionally, implementation of home visits is inherently
difficult due to the challenges surrounding scheduling and patient follow-through. Due to a lower
than expected monthly enrollment rate, the study sample size was revised downward to meet
timeline and study completion goals. The observed recurrence rate was substantially lower (11%),
and to detect a 50% reduction given this observed rate would have required a substantially larger
study. It is possible that a larger study population may have better elucidated other significant HTE
differences, with higher subgroup sample sizes and larger numbers of outcomes.

Future Directions
There are several issues that should be addressed in future work. Because this study took
place in community settings, implementation by participants and the effectiveness of study
decontamination measures were evaluated. Repetition of the intervention, such as in the newly
reported Project CLEAR, which implemented a similar intervention at a much higher intensity
(twice a month for 6 months) for postdischarge patients colonized with MRSA, reported
subsequent MRSA infections in 9.2% of the control participants (n = 1058) vs 6.3% of the EXP
participants (n = 1063) (hazard ratio, 0.70; 95% CI, 0.52-0.96; P = .03).2 This suggests that a higher,
repeated, and more sustained dose of the intervention may be necessary to be effective in
reducing subsequent SSTIs. Interim sampling during and/or immediately following the intensive 5day EXP implementation of decolonization/decontamination could be included in future studies.
The difficulty in enrolling and retaining participants in such a study involving home visits suggests
that modifications in methods to engage and improve the ease of interaction for the patient (such
as implementing virtual techniques, including mailing specimens and products and using text
messages, phone calls, web-based videos, and other digital media) might be useful and productive
for reinforcing implementation, engagement, and adherence over time, while increasing retention
through consistent interaction, minimizing burden, and potentially increasing participation rates.
Alternatively, another more intensive and directly observed approach would include having
repeated home visits conducted by professional cleaning crews, which would increase costs, but
would also provide greater assurance of home cleaning intervention fidelity and adherence.
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The lack of significant differences between the 2 study groups could be due to both
inadequate sample size and higher rates of successful implementation of CDC/IDSA clinical
practice guidelines in both the EXP and UC groups, combined with suboptimal implementation of
the enhanced measures in the EXP group; thus, additional treatment fidelity measures are
warranted. The educational pamphlet84 provided to both groups described best practices for
environmental decontamination. In theory, independently compliant and highly motivated
individuals in the UC group might have undertaken extensive home cleaning efforts, and this could
have led to results equivalent to those in the EXP group. In fact, PCO decision-making autonomy
data suggest that the majority of patients in both groups expressed high confidence levels that
they could access and understand relevant health information. These data indicate that most
patients felt empowered to apply medical recommendations to prevent SSTI recurrence, such as
with a younger, pediatric population, which was underrepresented in the present study. Thus, it is
difficult to interpret the finding of a 27% decrease in contaminated environmental sites after 3
months. Although this decrease could include newly introduced contamination, it is important to
note that even for professionals, it is challenging to achieve effective disinfection levels in
hospitals and the food industry.149,150,171,172 Disinfectants, such as the quaternary ammonium
formula in Clorox disinfecting wipes used in this study, require a nonporous, soil-free surface and a
minimal wet time (4 minutes173) to kill all susceptible organisms, including S. aureus.171 Typical
sanitation levels are easier to achieve, as they require a much shorter wet time (10 seconds), but
this would certainly leave behind detectable organisms and could allow transfer and effective
colonization of an individual.150
Although the CAMP2 study results did not show a statistically significant improvement of
enhanced decontamination and decolonization measures when implemented at home, trends in
reduction of the bioburden in the EXP group suggest that improvements might still be observed in
larger, more vulnerable populations with higher risks of SSTI recurrence. Importantly, recent
studies have shed light on the effectiveness and failures of different decolonization and
decontamination strategies.37,62,134 For example, it may be important to modulate
decontamination practices depending on the risk of exposure and/or patient vulnerability.19,30,153
Alternatively, it may be useful to evaluate the role of the gut and skin microbiomes in S. aureus
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colonization and infection and how their clinical modulation impacts SSTI recurrence,158,174,175 as
well as to examine potential patient-level immunologic parameters that may differ between those
whose infections recur and those whose infections do not recur.176 Although some findings might
suggest the need for a larger study, our overall findings suggest that this intervention as
implemented during CAMP2 may not be potent enough to reduce recurrent SSTIs, and future
studies may thus wish to examine more intensive interventions, such as Project CLEAR, which
repeated the 5-day intervention twice per month over 6 months.
CAMP2 taught us a great deal about the effectiveness of the CDC/IDSA treatment
guidelines, the differences in recruitment and retention rates between FQHCs and hospital EDs,
the challenges in transferring and implementing protocols from hospital settings into the home,
and rich details about the microbial diversity in the homes of people with EHR-confirmed SSTIs
caused by MRSA/MSSA.
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CONCLUSIONS
CAMP2 used an RCT to study the implementation of home visits by CHWs/promotoras
using a protocol shown to be effective in the hospital ICU setting, consisting of hygiene education
and providing products for universal household decolonization (mupirocin for nares and
chlorhexidine body washes) and decontamination (Clorox disinfecting wipes) to reduce SSTI
recurrence and household transmission. Home visit implementation presented a major challenge
due to participants either being unreachable following their baseline visit for treatment of their
SSTIs or being unwilling or unable to participate due to lack of consent by household members.
The home visit intervention (EXP) did not reduce the SSTI recurrence rate at 6 months for patients
with MRSA+/MSSA+ SSTIs and did not reduce household transmission compared with UC.
Although there was some signal of decolonization effectiveness for the index patient, no
significant differences were observed for household member decolonization or household surface
decontamination. A lower than expected SSTI recurrence rate in both randomized treatment
groups and in the observation-only control group (11% in each, compared with 33% in the CAMP1
observational study), all of whom had high rates of I&D, support current CDC/IDSA treatment
guidelines for SSTIs.44
Thus, for CAMP2, in spite of the challenges with recruitment, home visit completion, and
follow-up SSTI ascertainment, the results are consistent with those from many recent studies
showing that household decolonization and decontamination can be accomplished; however,
these do not consistently translate into reductions in SSTI recurrence and household transmission.
The intervention may not have been sufficiently potent to eradicate reservoirs permanently and
may require a level of adherence that could not be easily accomplished and maintained over time.
Eradication may require a more intense household cleaning intervention, such as in Project CLEAR,
which repeated the 5-day regimen twice per month for 6 months; alternatively, repeated
household cleanings by a professional cleaning crew may be necessary to accomplish
decolonization levels similar to those in the hospital setting.
The CAMP2 findings are consistent with the body of emerging evidence from carefully
controlled RCTs (as opposed to observational studies). Reduction of purported risk factors
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(colonization and household contamination) or of the microbial reservoir does not necessarily
reduce SSTI recurrence or household transmission. New individuals may visit the home, and the
subsequent influx of new microbes may replenish the microbial reservoir. This suggests that other
mechanisms may be responsible, such as genetics, immunologic competence, and perturbations
of the microbiomes of the host and household members. Future efforts, in addition to examining a
higher intervention dose, should include analyses of host genetics, immunology, and the influence
of the gut and skin microbiomes (which may confer natural resistance to MRSA/MSSA colonization
by the presence of other microbes) and possibly involve developing and testing a topical probiotic
seeded with organisms that naturally inhibit MRSA/MSSA.
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APPENDICES
Appendix A. List of Acronyms
AHRQ

Agency for Health Care Research and Quality

C&S

Culture and Sensitivity

CA-MRSA

Community Acquired Methicillin-Resistant Staphylococcus aureus

CAMP

Community-Acquired MRSA Project

CBO

Community-Based Organization

CCTS

Center for Clinical and Translational Science

CDC

Centers for Disease Control and Prevention

CDN

Clinical Directors Network

CEnR

Community Engaged Research

CER

Comparative Effectiveness Research

CHC

Community Health Center

CHES

Certified Health Education Specialists

CHWs

Community Health Worker

CME

Continuing Medical Education

CNE

Continuing Nursing Education

CTSA

Clinical and Translational Science Awards

DARTNET

Distributed Ambulatory Research in Therapeutics Network

DSMB

Data and Safety Monitoring Board

ED

Emergency Department(s)

EHR

Electronic Health Record

FQHC

Federally Qualified Health Center

GED

Graduate Equivalency Diploma

HA-MRSA

Hospital-Acquired Methicillin-Resistant Staphylococcus aureus

HRSA

Health Resources and Services Administration

ICU

Intensive Care Unit

I&D

Incision and Drainage

IDSA

Infectious Disease Society of America

IRENE

Iowa Research Network

MLST

Multi-Locus Sequence Typing

MRSA

Methicillin-Resistant Staphylococcus aureus

MSSA

Methicillin-Sensitive Staphylococcus aureus

NCATS

National Center for Advancing Translational Sciences

NIH

National Institutes of Health
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NYC-CDRN

New York City Clinical Data Research Network (PCORnet)

NYSDO

New York State Department of Health

OR

Odds Ratio

PBRN

Practice-Based Research Network

PCOR

Patient-Centered Outcomes Research

PCORI

Patient-Centered Outcomes Research Institute

PCORnet

Patient-Centered Outcomes Research Network

PCR

Polymerase Chain Reaction

PFGE

Pulsed Field Gel Electrophoresis

PI

Principal Investigator

PSAC

Patient Stakeholder Advisory Committee

PVL

Panton Valentine Leukocidin

RCT

Randomized Controlled Trial

REDCap

Research Electronic Data Capture

RU-CCTS

The Rockefeller University Center for Clinical and Translational Science

SNA

Social Network Analysis

SSTI

Skin and Soft Tissue Infection

STARNet

South Texas Ambulatory Care Network

VRE

Vancomycin-Resistant enterococcus

VRSA

Vancomycin-Resistant Staphylococcus aureus
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Appendix B. Supplemental Tables and Figures
Table S1. CAMP2 Detectable MRSA/MSSA Recurrence Rates Under Two Sample Sizes and Three Base Rates,
with 1-β of 80%, and α (2-tail) of 5%
- DETECTABLE
= ABSOLUTE
TOTAL SAMPLE SIZE
P0
%Δ
Pe
Δ
EXPECTED N
(AT COMPLETION OF
RECRUITMENT)
(N1=N2=57)
115

0.30

0.10

0.20

0.67

115

0.40

0.17

0.23

0.58

115

0.50

0.25

0.25

0.50

278

0.30

0.16

0.14

0.46

278

0.40

0.24

0.16

0.40

278

0.50

0.33

0.17

0.34

PLANNED N
(AS FUNDED)
(N1=N2=139)

Notes:
P0 represents the expected SSTI recurrence rate in the control group.
DETECTABLE Pe represents the minimum detectable expected SSTI recurrence rate in the experimental group,
given the sample size for 1-β of 80% and α (2-tail) of 5%.
ABSOLUTE Δ (Effect Size) = P0 - DETECTABLE Pe
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Table S2. Characteristics of Consented Participants who Completed the Baseline Home Visit (T1) versus
Patients Who Did Not Complete the Baseline Home Visit (T1)
Variable
Completed T1
Did Not Complete T1
p-value
(n=119)

(n=66)

TOTAL
(n = 119)

EXP
(n=63)

UC (n=56)

TOTAL
(n = 66)

EXP
(n=33)

UC
(n=33)

38.1
(14.9)

39.5
(15.4)

36.5
(14.4)

40.7
(17.4)

42.4
(17.3)

39.0
(17.6)

38.0

36.0

40.5

45.0

35.2

27, 54

27, 48

25.4,
54.8

27.6,
58.8

24.3, 52.5

Female 47 (39.5)

22 (34.9)

25 (44.6)

20 (30.3)

13 (39.4)

7 (21.2)

Male 72 (60.5)

41 (65.1)

31 (55.4)

46 (69.7)

20 (60.6)

26 (78.8)

72 (64.9)

37 (62.7)

35 (67.3)

18 (69.2)

10 (71.4)

9 (64.3)

Black/African
27 (22.7)
American €

14 (22.2)

13 (23.2)

14 (21.2)

10 (30.3)

4 (12.1)

White 22 (18.5)

13 (20.6)

9 (16.1)

6 (9.1)

3 (9.1)

3 (9.1)

0 (0)

1 (1.8)

1 (1.5)

0 (0)

1 (3.0)

0 (0)

0 (0)

2 (3.0)

2 (6.1)

0 (0)

More than one
21 (17.6)
race/Other

11 (17.5)

10 (17.9)

17 (25.8)

6 (18.2)

11 (33.3)

Did not Report 48 (40.3)

25 (39.7)

23 (41.1)

26 (39.4)

12 (36.4)

14 (42.4)

MRSA+ 59 (50.0)

41 (66.1)

18 (32.1)

35 (53.0)

19 (57.6)

16 (48.5)

0.65

MSSA+ 59 (50.0)

21 (33.9)

38 (67.9)

33 (50.0)

15 (45.4)

18 (55.6)

0.96

34 (56.7)

36 (67.9)

37 (60.7)

18 (58.1)

19 (63.3)

0.87

54 (85.7)

85.71 (48)

57 (86.4)

54 (85.7)

48 (85.7)

0.90

9 (14.3)

14.29 (8)

9 (13.6)

9 (14.3)

8 (14.3)

Mean age (SD)

Median 37.0
IQR 27, 51

0.29

Gender, n (%)

Ethnicity:
Hispanic/Latino, n
(%)

0.21

0.91

Race, n (%)

American
Indian/Alaska 1 (0.8)
Native
Asian 0 (0)

<0.0001

Baseline MRSA/MSSA

Incision &
Drainage (I&D)

70 (61.9)

Recruited from ED vs. FQHC
ED 102 (85.7)
FQHC 17 (14.3)
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Variable
TOTAL
(n = 119)

Completed T1

Did Not Complete T1

(n=119)

(n=66)

p-value

EXP
(n=63)

UC (n=56)

TOTAL
(n = 66)

EXP
(n=33)

UC
(n=33)

Abdomen/Torso 9 (7.6)

4 (6.4)

5 (8.9)

11 (16.7)

5 (15.2)

6 (18.2)

Arm 8 (6.7)

5 (7.9)

3 (5.4)

3 (4.6)

1 (3.0)

2 (6.1)

10 (15.9)

10 (17.9)

6 (9.1)

5 (15.2)

20 (16.8)

Back 4 (3.4)

2 (3.2)

2 (3.5)

3 (4.6)

2 (6.1)

4 (3.4)

Breast 1 (0.84)

1 (1.6)

0 (0)

0 (0)

0 (0)

1 (0.84)

Buttock 16 (13.5)

7 (11.1)

9 (16.1)

9 (13.6)

2 (6.1)

16 (13.5)

6 (9.5)

9 (16.1)

9 (13.6)

5 (15.2)

15 (12.6)

2 (3.2)

3 (5.4)

1 (1.5)

0 (0)

5 (4.2)

Hand/Finger 10 (8.4)

4 (7.9)

5 (8.9)

5 (7.6)

4 (12.1)

10 (8.4)

Head/Neck 10 (8.4)

6 (9.5)

4 (7.1)

7 (10.6)

3 (9.1)

10 (8.4)

Lower Leg 11 (9.2)

9 (14.3)

2 (3.6)

8 (12.1)

3 (9.1)

11 (9.2)

Thigh 10 (8.4)

6 (9.5)

4 (7.1)

4 (6.1)

3 (9.1)

10 (8.4)

0-5cm 108 (90.8)

55 (87.3)

53 (94.6)

53 (80.3)

26 (76.8)

27 (81.8)

>5 to 10cm 8 (6.7)

6 (9.5)

3.57 (2)

12 (18.2)

7 (21.2)

5 (15.2)

>10 to 15cm 2 (1.7)

2 (3.2)

0

1 (1.5)

0

1 (3.0)

0

1 (1.8)

0

0

0

Redness 109 (91.6)

58 (92.1)

51 (91.1)

60 (90.9)

29 (87.9)

31 (93.9)

0.87

Swelling 107 (89.9)

56 (88.9)

51 (91.1)

59 (89.4)

33 (84.9)

31 (93.9)

0.91

Warmth 91 (76.5)

49 (77.8)

42 (75.0)

49 (74.2)

20 (60.6)

29 (87.9)

0.74

59 (93.7)

51 (91.1)

61 (92.4)

30 (90.9)

31 (93.9)

0.10

4 (6.4)

1 (1.8)

0 (0)

0 (0)

0 (0)

0.09

58 (92.1)

51 (91.1)

60 (90.9)

29 (87.9)

31 (93.9)

0.87

6 (9.5)

4 (7.1)

8 (12.1)

3 (9.1)

5 (15.2)

46 (73.0)

46 (82.1)

50 (75.8)

24 (72.7)

26 (78.8)

Lesion Location

Axilla 20 (16.8)

Foot/Ankle 15 (12.6)
Groin 5 (4.2)

0.72

Lesion Size

over 15cm 1 (0.84)

0.13

Signs and Symptoms of SSTI

Pain/Tenderness 110 (92.4)
Complaint of
5 (4.2)
“Spider Bite”
Redness 109 (91.6)
Lesion Type
Folliculitis 10 (8.4)
Abscess 92 (77.3)

0.68
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Variable
TOTAL
(n = 119)

Completed T1

Did Not Complete T1

(n=119)

(n=66)

EXP
(n=63)

UC (n=56)

TOTAL
(n = 66)

EXP
(n=33)

UC
(n=33)

Furuncle/Boil 5 (4.2)

2 (3.2)

3 (5.4)

3 (4.6)

1 (3.0)

2 (6.1)

Carbuncle 4 (3.4)

1 (1.6)

3 (5.4)

2 (3.0)

1 (3.0)

1 (3.0)

18 (28.6)

10 (17.9)

20 (30.3)

9 (27.3)

11 (33.3)

Fluctuance 72 (60.5)

33 (52.9)

39 (69.6)

40 (60.6)

17 (51.5)

23 (69.7)

Yellow/White
44 (37.0)
Center

21 (33.3)

23 (41.1)

37 (56.1)

16 (48.5)

21 (63.6)

Central Point or
45 (37.8)
Head

21 (33.3)

24 (42.9)

32 (48.5)

15 (45.5)

17 (51.5)

Draining Pus 62 (52.1)

32 (50.8)

30 (53.6)

35 (53.0)

16 (48.5)

19 (57.6)

Possible to
aspirate with
24 (20.2)
needle and
syringe

9 (14.3)

15 (26.8)

11 (16.7)

5 (15.2)

6 (18.2)

Yes 99 (88.4)

51 (87.9)

48 (88.9)

54 (88.5)

27 (87.1)

27 (90.0)

Incision &
73 (61.9)
Drainage

35 (56.5)

38 (67.9)

37 (60.7)

18 (58.1)

19 (63.3)

54 (87.1)

48 (85.7)

56 (84.9)

28 (84.9)

28 (84.9)

29 (46.8)

32 (57.1)

33 (48.5)

16 (48.5)

16 (48.5)

MRSA+ 16 (19.5)

8 (19.5)

8 (19.5)

12 (23.1)

7 (26.9)

5 (19.2)

MSSA+ 33 (40.2)

17 (41.5)

16 (39.0)

15 (28.9)

9 (34.6)

6 (23.1)

Cellulitis 23.53 (28)

p-value

Purulence

0.43

Follow-up Visit
0.98

Treatment

Antibiotic
prescription, any 102 (86.4)
type
Both 61 (51.7)

0.94

Nasal Surveillance
0.41
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Table S3. Demographics of Participants who were Followed-up vs. Not Followed-up
VARIABLE
FOLLOWED-UP
NOT FOLLOWED-UP
(N=92)
MEAN AGE (SD)

P-VALUE

(N=28)

38.9 (15.5)

35.7 (12.6)

0.31

FEMALE

36 (39.6)

11 (37.9)

MALE

55 (60.4)

18 (62.1)

1.00

62 (72.1)

10 (37.0)

0.0006

17 (32.7)

10 (52.6)

WHITE

16 (30.8)

6 (31.6)

AMERICAN

1 (1.9)

0 (0)

0 (0)

0 (0)

GENDER, N (%)

ETHNICITY: HISPANIC/LATINO, N
(%)
RACE, N (%)
BLACK/ AFRICAN
AMERICAN

0.32

INDIAN/ALASKA NATIVE
ASIAN

MORE THAN ONE RACE/OTHER 18 (34.6)

3 (15.8)

BASELINE MRSA/MSSA
MRSA+

47 (51.7)

12 (41.4)

0.40

MSSA+

44 (48.4)

17 (58.6)

0.40

55 (64.0)

15 (53.6)

0.37

ED

76 (83.5)

27 (93.1)

0.24

FQHC

15 (16.5)

2 (6.9)

INCISION & DRAINAGE (I&D)
RECRUITED FROM ED VS. FQHC
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Table S4: Concordance of SSTI Recurrence by Patient Self-Report and by EHR-based Measure
Index Patient Self-Reported Recurrence x EHR Recurrence
OVERALL

by treatment group:

by baseline wound culture type:

Experimental

Usual Care

MRSA+ Wound MSSA+ Wound

EHR-Based
Recurrence

EHR-Based
Recurrence

EHR-Based
Recurrence

EHR-Based
Recurrence

EHR-Based
Recurrence

YES

YES

YES

YES

YES

Self-reported
2
recurrence –
YES, n (%)
(15.4)

NO

NO

NO

NO

NO

11

2

8

0

3

1

6

1

5

(84.6)

(20.0)

(80.0)

(0)

(100)

(14.3)

(85.7)

(16.7)

(83.3)

Self-reported
recurrence –

11

68

5

34

6

34

1

39

7

32

NO, n (%)

(13.9)

(86.1)

(12.8)

(87.2)

(15.0)

(85.0)

(2.5)

(97.5)

(17.9)

(82.1)
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Table S5: Sensitivity Analysis: SSTI Recurrence at Six-Month Follow-Up
Total
Experimental Usual Care
(n=119)

(n=63)

(n=56)

OR (95% CI)

p-value

EHR-Based

19 (16.1)

12 (19.4)

7 (12.5)

1.65 (0.60, 4.50)

0.33

Self-Report

46 (39.0)

27 (43.6)

19 (33.9)

1.50 (0.71, 3.20)

0.29

Combined Measure (Either EHRBased or Self-Report)

52 (44.1)

30 (48.4)

22 (39.3)

1.45 (0.70, 3.10)

0.32

EHR-Based

108 (91.5) 56 (90.3)

52 (92.9)

0.71 (0.20, 2.70)

0.62

Self-Report

45 (38.1) 23 (37.1)

22 (39.3)

0.92 (0.43, 1.90)

0.80

111 (94.1) 58 (93.6)

53 (94.6)

0.82 (0.17, 3.90)

0.81

6 (10.7)

1.06 (0.33, 3.40)

0.92

3.30 (0.69, 3.20)

0.08

Assume Missing is “Yes"
Prospective, n (%):

Retrospective, n (%):

Combined Measure (Either EHRBased or Self-Report)
Assume Missing is “No"
Prospective, n (%):
EHR-Based

13 (11.0)

7 (11.3)

Self-Report

13 (11.0)

10 (16.1)

Combined Measure (Either EHRBased or Self-Report)

24 (20.3)

15 (24.2)

9 (16.1)

1.60 (0.66, 4.10)

0.28

EHR-Based

108 (91.5) 56 (90.3)

52 (92.9)

0.72 (0.19, 2.60)

0.63

Self-Report

32 (27.1) 14 (22.6)

18 (32.1)

0.62 (0.27, 1.40)

0.25

109 (92.4) 57 (91.9)

52 (92.9)

0.88 (0.22, 3.40)

0.85

3 (5.4)

Retrospective, n (%):

Combined Measure (Either EHRBased or Self-Report)
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Table S6: Proportion of household members per household who participated in the study
Total

Experimental

Usual
Care

(n=119)

(n=63)

(n=56)

pvalue

3.0 (1.9)

2.6 (1.6)

3.4 (2.1)

0.032

3 (1, 4)

2 (1, 4)

3 (2, 5)

119

63

56

2.8 (1.7)

2.5 (1.7)

3.4 (1.5)

3 (2, 4)

2 (1, 3)

3 (2, 5)

60

42

18

3.2 (2.1)

2.8 (1.6)

3.4 (2.4)

3 (1, 5)

3 (1, 4)

3 (1, 5)

59

21

38

Number of household members participated Baseline
Home visit, Mean (SD)

2.9 (1.9)

2.5 (1.4)

3.3 (2.3)

Median (IQR)

2 (1, 4)

2 (1, 4)

2 (2, 4)

105

51

54

2.5 (1.2)

2.3 (1.2)

2.6 (1.3)

2 (1, 3)

2 (1, 3)

2 (2, 3)

74

34

40

64.1 (27.9)

67.5 (30.9)

60.2
(23.9)

60 (40,
100)

66.7 (50,
100)

50 (40,
66.7)

54

29

25

66.4 (27.1)

73.8 (28.2)

59.0
(24.3)

64.6 (50,
100)

77.5 (50,
100)

50 (40,
70)

40

20

20

26.9 (30.3)

23.2 (23.4)

30.9
(36.3)

Number of co-residents in the household, Mean (SD)
Median (IQR)
N
Number of co-residents in the household with Index
Patient wound = MRSA, Mean (SD)
Median (IQR)
N
Number of co-residents in the household with Index
Patient wound = MSSA, Mean (SD)
Median (IQR)
N

N
Number of household members participated threemonth Home visit, Mean (SD)
Median (IQR)
N
Proportion of household members participating at
Baseline, Mean (SD)
Median (IQR)
N
Proportion of household members participating at
Three Months, Mean (SD)
Median (IQR)
N
Days between acute infection and baseline home
visit, Mean (SD)

0.063

0.28

0.023

0.29

0.34

0.082

0.18
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Median (Range)
N

15.5 (9,
30)

15 (8, 28)

15.5 (11,
33)

118

62

56
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Table S7: Household Contamination by Proportion of Household Members Participating at Baseline
Experimental
Usual Care
Total
(n=63)
Baseline

(n=56)

Three
Months

Baseline

(n=119)

Three
Months

Baseline

Three
Months

pvalue

TOTAL
Number of
Contaminated
Household SamplesMEAN (SD)

14.6
(0.67)

15.0 (1.2)

14.9
(1.3)

15.3 (1.3)

14.7
(0.99)

15.2 (1.3)

14 (14,
15)

15 (14,
16)

14 (14,
16)

15 (14,
16)

14 (14,
15)

15 (14,
16)

22

14

16

40

38

81

Number of
Contaminated
Household Samples MEAN (SD)

14.3
(0.45)

14.5
(0.96)

14.3
(0.89)

14.4
(0.67)

14.3
(0.66)

14.4
(0.82)

Median (IQR)

14 (14,
14.5)

14 (14,
15)

14 (14,
14)

14 (14,
15)

14 (14,
14)

14 (14,
15)

16

22

12

21

28

43

Number of
Contaminated
Household Samples MEAN (SD)

15.5
(0.71)

15.6
(0.53)

16.0 (.)

15.9
(0.74)

15.7
(0.58)

15.8
(0.66)

Median (IQR)

15 (15,
16)

16 (15,
16)

16 (16,
16)

16 (15,
16)

16 (15,
16)

16 (15,
16)

2

7

1

10

3

17

. (.)

16.0 (2.0)

16.7
(1.2)

Median (IQR)

.

16 (14,
18)

16 (16,
18)

16 (15,
17)

16 (16,
18)

16 (15,
17)

N

0

3

3

3

3

6

Median (IQR)
N

0.37

≤0.25 HHM participating

N

0.77

>0.25 - ≤0.5 HHM participating

N

0.67

>0.5 - ≥0.75 HHM participating
Number of
Contaminated
Household Samples MEAN (SD)

16.0 (1.0) 16.7 (1.2) 16.0 (1.4)

>0.75 - 1.0 HHM participating
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Number of
Contaminated
Household Samples MEAN (SD)

15.3 (0.5) 15.8 (1.1)

Median (IQR)

15 (15,
15.5)

16 (15,
16)

4

9

N

. (.)

16.8 (1.8) 15.3 (0.5) 16.2 (1.7)

.

17 (16,
18)

15 (15,
15.5)

16 (15,
18)

0

6

4

15

Table S8: MRSA/MSSA Clonal Complex and Associated spa Types by Patient Infections and Colonization,
Household Member Colonization and Household Surfaces Contamination
Total
Experimental
Usual Care
(n=119)
(n=63)
(n=56)
Baseline

No.
(%)

MRSA/
MSSA
Clonal
Complex

Associated
spa types

CC1

t1702, t657,
t922

CC10

13
(4.0)

Three
months

Three
months

Baseline
Index

House –
hold
Patient
No. (%)
Member
(IP)
(HHM)

Baseline

Environmental
Surfaces IP HHM ES IP

Three months

HHM ES IP

HHM ES

(ES)

0 (0) 2

9

10

0 0

0

1

0

0

0

0

0

t240

2 (0.6) 5 (2.6) 0

1

1

0 3

2

0

0

0

0

0

0

CC121

t272, t314,
t6465

3 (0.9) 5 (2.6) 0

0

0

0 0

1

2

0

1

1

0

1

CC15

t084, t228,
t335

7 (2.2) 3 (1.6) 0

0

1

0 1

3

1

0

5

0

1

1

CC152

t1096,
t3133, t355,
t5691,
t7889

6 (3.1) 4

0

4

2 0

2

2

0

0

0

2

0

CC188

t189

4 (1.3) 6 (3.1) 0

0

0

0 3

3

0

0

4

0

0

0

CC20

t164, t3277

1 (0.3) 1 (0.5) 0

0

0

0 0

0

0

0

1

0

0

0

CC22

t005,
t15630,
t2787, t852

21
(6.6)

16
4
(8.3)

0

5

4 2

1

1

6

5

1

6

9

CC30

t012, t019,
t5955, t318,

20
(6.3)

11
2
(5.7)

2

6

0 0

0

4

2

5

2

3

2

10
(3.1)

160

Total
(n=119)
Baseline

No.
(%)

Experimental
(n=63)

Three
months

Three
months

Baseline
Index

House –
hold
No. (%) Patient
Member
(IP)
(HHM)

Usual Care
(n=56)
Baseline

Environmental
Surfaces IP HHM ES IP

Three months

HHM ES IP

HHM ES

(ES)

t3382, t342,
t5301, t665

CC398

t1451,
t17304,
t1985,
t2313, t571,
t6605

20
(6.3)

3 (1.6) 1

4

10

1 9

10 1

2

2

0

0

0

CC45

t015, t065,
t16335,
t2171, t550,
t861, t950

10
(3.1)

23
2
(12.0)

5

2

2 0

2

0

1

0

0

2

1

CC5

t002, t045,
t062, t1154,
33
t1791,
(10.4)
t2164, t688,
t7600

10
6
(5.2)

3

19

0 0

0

0

0

5

2

0

6

CC59

t216

12
(3.8)

9 (4.7) 0

3

0

2 0

0

0

5

4

0

3

3

CC8

t008, t024,
t068, t1354,
t14150,
t16891,
134
65
26
t1892, t211, (42.1) (33.9)
t2579, t304,
t334, t4229,
t9438

5

44

9 2

7

17 12

30 15 7

25

CC80

t044

0 (0)

1 (0.5) 0

0

0

0 0

1

0

0

0

0

0

0

CC88

t8761

0 (0)

1 (0.5) 0

0

0

0 1

0

0

0

0

0

0

0

CC97

t11234,
t15981,
t267, t6033

11
(3.5)

3 (1.6) 0

0

0

0 0

0

1

4

6

1

0

2

ST6

t701, t9472

7 (2.2) 3 (1.6) 2

0

5

2 0

0

0

0

0

0

0

1

ST72

t148,
t16347,

3

5

0 4

2

0

0

1

2

1

12

10
(3.1)

21
1
(10.9)
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Total
(n=119)
Baseline

No.
(%)

Experimental
(n=63)

Three
months

Three
months

Baseline
Index

House –
hold
No. (%) Patient
Member
(IP)
(HHM)

Usual Care
(n=56)

Environmental
Surfaces IP HHM ES IP

Baseline

Three months

HHM ES IP

HHM ES

(ES)

t3169,
t5145

TOTAL

318

192

Mean per
household

2.67

1.92
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Table S9: Molecular Epidemiologic Characteristics by Patient Infections and Colonization, Household
Member Colonization and Household Surfaces Contamination
Total
Experimental
Usual Care
(n=119)
(n=63)
(n=56)
Baseline

Three
months

Change
Change
Change
Three
Three
from Baseline
from Baseline
from p-value
months
months
Baseline
Baseline
Baseline

mecA + (positive)
Index Patient
N

29

Mean (SD) 1.34
(0.55)
Min, Max 1, 3

9

-6

21

(0.83)

-0.17
(1.17)

1.38
(0.59)

1, 3

-2, 1

5

-4

1.78

6

-5

8

(0.55)

-0.40
(1.14)

1.25
(0.46)

1, 3

1, 2

-2, 1

5

2

-2

(1.10)

1.00
(0)

-2.00
(0)

1.50

3

-1

2.33
(1.16)

1.00

1, 2

1, 3

1, 1

5

3

-2

2.80

2.33

(1.64)

(1.16)

-1.50
(0.71)

(.)

-

Household Member
N

10

Mean (SD) 2.50
(1.35)
Min, Max 1, 5

1.80

2.20

(1.10)

-1.75
(0.50)

1, 3

-2, -1

1, 3

1, 1

-2, -2

1, 5

1, 3

-2, -1

11

-6

15

5

-2

10

6

-4

2.27

-5.0

3.73

1.40

3.00

3.00

0.50

(1.74)

(2.59)

(2.52)

(0.55)

-2.50
(3.54)

(2.94)

(2.10)

(1.73)

1, 6

-5, 3

1, 8

1, 2

-5, 0

1, 11

1, 6

-1, 3

16

-13

25

9

-7

12

7

6

3.84

2.00

4.50

4.57

(3.01)

(0.87)

-1.71
(2.98)

(3.68)

(3.65)

-0.67
(3.01)

-7, 2

1, 14

1, 9

-3, 5

0.42

Household Surface
N

25

Mean (SD) 3.44
(2.66)
Min, Max 1, 11

0.21

Total
N

37

Mean (SD) 4.05
(3.21)
Min, Max 1, 14

3.13
(2.73)

-1.23
(2.92)

1, 9

-7, 5

1, 10

1, 3

0.54

SCCmec, total frequencies
IVa

210

50

260

146

26

64

24

IVc

36

14

50

16

2

20

12

IVd

16

12

28

.

.

16

12

IVb

.

6

6

.

6

.

.
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Total
(n=119)
Baseline
IVh

.

Three
months

Experimental
(n=63)

Usual Care
(n=56)

Change
Change
Change
Three
Three
from Baseline
from Baseline
from p-value
months
months
Baseline
Baseline
Baseline

2

2

.

2

.

.

7

-4

17

5

7

2

17.1
(0.76)

-0.50
(1.29)

1.41

1.60

(0.62)

(0.55)

-0.50
(1.29)

1.14

2.00

(0.38)

(1.41)

1, 3

-2, 1

1, 3

1, 2

-2, 1

1, 2

1, 3

0

0

4

0

0

3

0

IVa only:
Index Patient
N

24

Mean (SD) 1.33
(0.57)
Min, Max 1, 3

-4

0
-

Household Member
N

7

Mean (SD) 1.86
(0.90)
Min, Max 1, 3

2.00

1.67

(1.16)

(0.58)

1, 3

1, 2

0
-

Household Surface
N

18

Mean (SD) 3.33
(2.95)
Min, Max 1, 11

7
1.86

-3

12

4

-2

3.42

1.25

(2.54)

(0.50)

-2.50
(3.54)

6

3

-1

3.17

2.67

(3.92)

(2.89)

0

(1.86)

-1.67
(2.89)

1, 6

-5, 0

1, 7

1, 2

-5, 0

1, 11

1, 6

0, 0

11

-8

21

7

-5

9

4

-3

3.48

1.86

3.56

3.00

(2.94)

(0.90)

-1.80
(3.27)

(4.10)

(4.00)

-1.67
(1.53)

(.)

-

Total
N

30

Mean (SD) 3.50
(3.26)
Min, Max 1, 14

2.27
(2.37)

-1.75
(2.61)

1, 9

-7, 2

1, 10

1, 3

-7, 2

1, 14

1, 9

-3, 0

0

0

0

0

0

0

0

0

0.95

mupA +
Index Patient
N

0

Mean (SD)
Min, Max
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Total
(n=119)
Baseline

Three
months

Experimental
(n=63)

Usual Care
(n=56)

Change
Change
Change
Three
Three
from Baseline
from Baseline
from p-value
months
months
Baseline
Baseline
Baseline

Household Member
N

0

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

22

9

-7

14

6

-2

1.45

1.56

1.43

1.67

(0.60)

(0.53)

-0.43
(0.98)

(0.76)

(1.03)

-0.50
(0.71)

Mean (SD)
Min, Max
Household Surface
N

1

Mean (SD) 1

(.)

1

Min, Max 1, 1

(.)

1, 1

Total
N

1

Mean (SD) 1

0

0

(.)

1
1

Min, Max 1, 1

(.)

1, 1

PVL+ (positive)
Index Patient
N

36

Mean (SD) 1.44
(0.65)
Min, Max 1, 3

15
1.60

-9

(0.74)

-0.44
(0.88)

1, 3

-2, 1

1, 3

1, 2

-2, 1

1, 3

1, 3

-1, 0

5

-2

4

2

-1

5

3

-1

2.60

2.33

-

Household Member
N

9

Mean (SD) 2.11
(1.27)
Min, Max 1, 4

1.80

1.50

(1.10)

-1.50
(0.71)

(1.00)

1.00
(0)

-2

1, 3

-2, -1

1, 3

1, 1

-2, -2

15

-7

16

7

2

3.50

1.29

(2.45)

(0.76)

-3.00
(2.83)

1, 8

1, 3

-5, -1

(1.16)

-1.00
(.)

1, 4

1, 3

-1, -1

13

8

-5

2.46

2.75

0.80

(2.76)

(2.12)

(0.84)

1, 11

1, 6

0, 2

(.) (1.34)

-

Household Surface
N

29

Mean (SD) 3.03
(2.60)
Min, Max 1, 11

2.07
(1.75)

-0.29
(2.29)

1, 6

-5, 2

0.03
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Total
(n=119)
Baseline

Three
months

Experimental
(n=63)

Usual Care
(n=56)

Change
Change
Change
Three
Three
from Baseline
from Baseline
from p-value
months
months
Baseline
Baseline
Baseline

Total
N

45

Mean (SD) 3.53
(3.04)
Min, Max 1, 14

23
2.78

-16

(2.59)

-1.00
(2.88)

1, 10

-7, 5

26

13

-8

3.62

1.92

(2.93)

(0.95)

-1.75
(2.92)

1, 11

1, 4

-7, 2

19

10

-8

3.42

3.90

(3.25)

(3.57)

-0.25
(2.82)

1, 14

1, 10

-3, 5

0.31

ACME, total frequencies
type I

138

42

82

20

56

22

type II

2

2

2

2

.

.

11

3

5

1

1.45

1.67

(0.69)

(0.58)

-0.33
(1.53)

-

type I Only:
Index Patient
N

16

Mean (SD) 1.38
(0.62)
Min, Max 1, 3

4
2.00

-3

(0.82)

-0.33
(1.53)

1, 3

-2, 1

1, 3

1, 2

0

0

1

0

-3

1.20
(0.45)

3.00
(.)

-2, 1

1, 2

3, 3

0

3

0

0
-

Household Member
N

4

Mean (SD) 1.50

1.67

1.00
(.)

(0.58)
Min, Max 1, 2

0
-

(0.58)

1, 1

1, 2

Household Surface
N

12

Mean (SD) 3.42
(3.26)
Min, Max 1, 11

7
1.86

-2

8

4

-1

3.00

1.25

(2.67)

(0.50)

-5.00
(.)

4

3

-1

4.25

2.67

(4.57)

(2.89)

0

(1.86)

-2.50
(3.54)

1, 68

-5, 0

1, 7

1, 2

-5, -5

1, 11

1, 6

0, 0

8

-5

12

5

-3

6

3

-2

3.42

2.00

4.67

3.67

(3.09)

(1.00)

(4.72)

(4.62)

(.)

-

Total
N

18

Mean (SD) 3.83
(3.62)

2.63
(2.72)

-2.20
(3.27)

-2.00
(4.58)

-2.50
(0.71)

0.89
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Total
(n=119)
Baseline
Min, Max 1, 14

Three
months
1, 9

Experimental
(n=63)

Usual Care
(n=56)

Change
Change
Change
Three
Three
from Baseline
from Baseline
from p-value
months
months
Baseline
Baseline
Baseline
-7, 2

1, 10

1, 3

-7, 2

1, 14

1, 9

-3, -2
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Table S10: Change in Molecular Epidemiologic Characteristics of Home Visit Contamination, Baseline to
Three-Months
Total
Experimental Usual Care
p-value; OR (95% CI)
(n=119)
(n=63)
(n=56)
MantelChange
Haenszel
Change from
Change from
∆, EXP vs. UC
∆, EXP vs. UC
OR
Baseline
from Baseline Baseline
(95%CI)
EHR
EHR
EHR
EHR recurrence
recurrence recurrence
recurrence
YES

NO

YES

NO

YES

NO

YES

NO

-

-

-

-

-

-

spa type
t008
Household Member Colonization
Same/Increased

1

1

0

Reduced

1

1

0

Index Patient Colonization
Same/Increased 1

7

1

4

0

3

Reduced

-

-

-

-

-

-

Household Surface Contamination
Same/Increased

5

2

3

Reduced

3

3

0

-

p=0.20
OR = -

-

Total
Same/Increased 1

13

1

7

0

6

Reduced

4

0

4

0

0

0

-

p=0.24
OR (95%CI) = -

MLST ID
ST8
Household Member Colonization
Same/Increased

1

1

0

Reduced

-

-

-

-

-

-

-

p=0.43

-

Index Patient Colonization
Same/Increased 2

8

1

4

1

4

Reduced
Household Surface Contamination
Same/Increased

5

2

3
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Total

Experimental Usual Care

(n=119)

(n=63)

(n=56)

p-value; OR (95% CI)

Change from Change
Change from
∆, EXP vs. UC
Baseline
from Baseline Baseline
EHR
recurrence

EHR
recurrence

EHR
recurrence

EHR recurrence

YES

YES

YES

YES

Reduced

NO
2

NO
2

NO
0

∆, EXP vs. UC

MantelHaenszel
OR
(95%CI)

NO
OR = -

Total
Same/Increased 2

14

1

7

1

7

Reduced

2

0

2

0

0

0

-

p=0.48
OR = -

-

mecA + (positive)
Household Member Colonization
Same/Increased 3

1

0

1

3

0

Reduced

-

-

-

-

-

-

5

-

2

-

-

-

-

-

-

Index Patient Colonization
Same/Increased Reduced

7

-

-

-

Household Surface Contamination
Same/Increased 1

3

0

2

1

1

Reduced

1

0

1

0

0

Same/Increased 4

11

0

8

4

3

p=0.

p=1.00

Reduced

1

0

1

0

0

OR = -

OR = -

-

-

-

-

0

-

p=1.00
OR = -

-

Total
0

-

SCCmec
IVa
Household Member Colonization
Same/Increased
Reduced
Index Patient Colonization
Same/Increased

4

4

0

Reduced

1

1

0
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Total

Experimental Usual Care

(n=119)

(n=63)

(n=56)

p-value; OR (95% CI)

Change from Change
Change from
∆, EXP vs. UC
Baseline
from Baseline Baseline

∆, EXP vs. UC

EHR
recurrence

EHR
recurrence

EHR
recurrence

EHR recurrence

YES

YES

YES

YES

NO

-

-

-

-

NO

NO

NO

MantelHaenszel
OR
(95%CI)

Household Surface Contamination
Same/Increased

2

2

0

Same/Increased

6

6

0

Reduced

1

1

0

Reduced
Total

PVL + (positive)
Household Member Colonization
Same/Increased -

1

-

1

-

0

Reduced

1

-

0

-

1

-

-

p=1.00
OR = -

-

Index Patient Colonization
Same/Increased 1

12

1

8

0

4

Reduced

-

-

-

-

-

-

-

-

Household Surface Contamination
Same/Increased

5

Reduced

2

3

3

2

1

p=1.00
-

0.33

OR (95% CI) = 0.33
(0.02, 6.65)
(0.02, 6.65)

Total
Same/Increased 1
Reduced

0

18
4

1
0

11
2

0
0

70
2

p=1.00
-

1.57
OR (95% CI) =
(0.18, 13.86)
1.57(0.18, 13.86)

-

-

ACME
type I
Household Member
Same/Increased
Reduced
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Total

Experimental Usual Care

(n=119)

(n=63)

(n=56)

p-value; OR (95% CI)

Change from Change
Change from
∆, EXP vs. UC
Baseline
from Baseline Baseline
EHR
recurrence

EHR
recurrence

EHR
recurrence

EHR recurrence

YES

YES

YES

YES

NO

NO

NO

∆, EXP vs. UC

MantelHaenszel
OR
(95%CI)

NO

Index Patient
Same/Increased

3

3

0

Reduced

1

1

0

2

2

0

Same/Increased

5

5

0

Reduced

1

1

0

-

-

Household Surface
Same/Increased
Reduced

-

-

Total
-

-

171

Table S11: Understanding the molecular epidemiology of household transmission
Transmission
Category*
Description of Household Transmission

Allocation Breakdown

"HH prospective
transmission,
presumed from
IP"

4 households where a household member has the same
strain at three months as the Index Patient's baseline
wound, but did not have that strain at baseline. NOTE that in
one of these cases, the household member did not
participate at baseline so we do not know baseline
colonization status

Experimental: n=2
Usual Care: n=2

"HH prior
exposure"

8 households where household member(s) were colonized at Experimental: n=4
both baseline and three months with the same strain, in 3 of Usual Care: n=4
these cases there were multiple household members and a
mix of strains

"HH prospective
transmission
from another
source"

4 households where a household member was negative at
baseline but gained a different strain at three months than
the IP wound

Experimental: n=2
Usual Care: n=2

"HH prospective
transmission
from another
source"

1 household where a household member who was negative
at baseline gained a strain that another household member
had at baseline

Experimental: n=1
Usual Care: n=0

"HH prospective
transmission
from another
source"

1 household where an index patient had the same strain at
three months that the household member had at baseline,
different than baseline wound

Experimental: n=0
Usual Care: n=1

"HH either prior
exposure or
other source"

1 household where household members have strain at three
months that is different than the index patient wound, but
household members were not assessed at baseline

Experimental: n=0
Usual Care: n=1

*Key: HH = Household
IP = Index Patient
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Table S12: Review of the Recurrence Literature

Author

Raz, R66

Klempner,
MS164

Fritz , SA30

Talan,
DA138

Year

1996

1988

2012

2016

Journal

Arch Intern
Med

JAMA

Clin Infect Dis

NEJM

EHR
data
used?

yes

yes

yes

yes

PRO
data
used?

no

no

yes

yes

Study Type

Randomized,
Prospective

Randomized,
Prospective

Time of
follow up
after
baseline

periodically
up to 12
months

3 months

Randomized,
Prospective

1, 3, 6, 12
months

Randomized,
Prospective

3-4, 8-10,
14-21
(primary),
49-63
(extended
follow up)
days

Study size
at
completion

34 patients

22 patients

147
patients

1265
patients

Experimental
treatment
results

Usual care or
control results

8-52
years

Patients with history of
infection and colonization
applied mupirocin to nares
2x daily for 5 days/month for
1 year. Both colonization
and recurrence was reduced
by 1 year mupirocin
treatment.

53% colonized;
53% recurrence

88% colonized;
94% recurrence

18 years
or older

Patients with infection
recurrence given low dose
oral clindamycin or placebo
for 3 months plus daily
chlorhexidine wash.
Recurrence was reduced
with concurrent treatment.

18% recurrence

64% recurrence

6
months20 years

Patients with acute SSTI and
colonization alone or with
their household; education
plus twice daily mupirocin
and daily chlorhexidine wash
for 5 days. Household
decolonization did not
reduce colonization but did
reduce recurrence.

49% (1 mo.),
28% (3 mo.),
52% (6 mo.),
34% (12 mo.)
colonization.
15% (1 mo.),
28% (3mo.),
38% (6 mo.),
52% (12 mo.)
recurrence
household +
index

50% (1mo.),
46% (3 mo.),
45% (6 mo.)
46% (12 mo.)
colonization.
26% (1 mo.),
47% (3 mo.),
61% (6 mo.),
72% (12 mo.)
recurrence
index only

14-73
years

I&D plus oral trimethoprimsulfamethoxazole for 7 days
vs placebo for treatment of
acute abscess. Treatment
increased cure rate and
reduced recurrence.

Treatment: 19%
treatment
failure; 16%
recurrence

Placebo: 26%
treatment
failure; 23%
recurrence

Participa
nt age

Study description/ outcome
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Huang, SS2

Ellis,
MW163

Fritz, SA68

2019

2007

2011

NEJM

Antimicrobiol
Agent Chemo

Infect
Control Hosp
Epid

yes

yes

yes

no

no

yes

Randomized,
Prospective

Randomized,
placebo
controlled

Randomized,
Prospective

1, 3, 6, 9,
12 months

0, 8, 16
weeks

1, 4, 6
months

2121
patients

3447
participant
s

244
patients

Hospital discharged patients
colonized with MRSA were
given education or plus
chlorhexidine (skin and
mouth) and mupirocin
decolonization 5 days, 2x
month, for 6 months. MRSA
infection was reduced with
decolonization treatment.

decolonization:
19.6% had an
infection (any
cause), 6.3%
had a MRSA
infection

routine: 23.7%
had an
infection (any
cause) 9.2%
had a MRSA
infection

adults
(avg. 23
years)

CA-MRSA nasal colonized
soldiers were prescribed
nasal mupirocin or placebo
2x/day for 5 days
(supervised). All participants
followed for colonization and
infection. Decolonization
reduced CA-MRSA
colonization but not
recurrence.

Mupirocin
eliminated CAMRSA in 88% of
those baseline
colonized 11%
(CA-MRSA
colonized), 3%
(MSSA
colonized)
mupirocin
treated
developed
infection.

Placebo
eliminated CAMRSA in 65%
baseline
colonized. 7.7%
(CA-MRSA
colonized), 4%
(MSSA
colonized)
placebo treated
developed
infection

6 months
or older
(64%
children;
36%
adults)

Patients with acute SSTI
randomized to 4 treatments
(education (control), or
education plus mupirocin, or
plus mupirocin/chlorhexidine
or plus mupirocin/bleach
baths for 5 days. Education
plus mupirocin/bleach
reduced colonization but not
recurrence.

23% (1 mo.),
34% (4 mo.),
52% (6 mo.)
mup; 11% (1
mo.), 33% (4
mo.), 52% (6
mo.) mup + chx;
22% (1 mo.),
35% (4 mo.),
50% (6 mo.)
mup + bleach
recurrence

26% (1 mo.),
41% (4 mo.),
54% (6 mo.)
recurrence

18 years
and older
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Kaplan,
SL162

Ellis, MW65

Weintrob,
A160

Cluzet, VC62

2014

2014

2015

2016

Clin Infect Dis

Clin Infect Dis

PLoS One

Infect
Control Hosp
Epid

no

yes

yes

yes

yes

no

no

yes

Randomized,
Prospective

Randomized,
Prospective

Randomized,
Prospective

Randomized,
Prospective

0.5, 3, 6, 12
months

until
primary
SSTI (up to
14 months)

0, 6, 12, 18,
24 months

every 2
weeks for 6
months

987
patients

30,209
subjects

49 patients

223
households

3
months18 years
(most <2
years)

Patients with acute SSTI
treated with routine hygiene
or plus bleach baths.
Reduction in recurrence
with treatment at 3 months
not significant.

17% recurrence
within 12
months

20.9%
recurrence
within 12
months

17-42
years

Standard, enhanced
standard, or chlorhexidine
hygiene assigned to military
trainees. No differences in
infection rate among
treatments.

Enhanced
Standard: 1%
SSTI (20% MSSA,
31% MRSA);
Chlorhexidine:
2% SSTI (22%
MSSA, 21%
MRSA)

Standard: 1%
SSTI (15%
MSSA, 28%
MRSA)

33-49
years

HIV positive adults,
decolonization with nasal
mupirocin &
hexachlorophene body soap
for 7 days vs placebo.
Colonization measured at 6
months; recurrence up to 2
years. No significant
difference after
decolonization for
colonization or recurrence.

Treatment: 33%
were MRSA
colonized and
19% recurrence

Placebo: 33%
were MRSA
colonized and
21% recurrence

≥0.5
years

Households received hygiene
education, or plus mupirocin
nasal mupirocin 2x/day for 7
days & chlorhexidine body
wash days 1 and 7 +/call/text reminders.
Decolonization did not
reduce colonization
(recurrence not evaluated).

20% index
colonized with
household
decolonization
with or without
reminders

20% index
colonized
hygiene
education
without
decolonization
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Daum,
RS137

Huang, SS63

Knox, J27

2017

2019

2012

NEJM

Lancet

PLoS One

yes

yes

yes

no

no

no

Randomized,
Prospective

Cluster
randomized
trial

Nonrandomized,
case control
study

12 days, 710 days
post
treatment,
40 days

786
patients
(64%
adults)

daily over
21 months

53 hospital
population
s (189,081
baseline
and
339,902
interventio
n period
patients)

average 30
days (9-116
days) after
baseline
culture

291
households

0 and
older

Patients with acute abscess
treated with I&D received
clindamycin, trimethoprimsulfamethoxazole or placebo
for 10 days. Oral antibiotics
reduced treatment failure
but not recurrence.

Treatment: 17%
(clindamycin or
TMP-SMX; S.
aureus SSTI)
treatment
failure; 7%/14%
(clindamycin/T
MP-SMX; total
SSTI) recurrence
1 month after
cure

Placebo: 36%
(S. aureus SSTI)
treatment
failure; 12%
(total SSTI)
recurrence 1
month after
cure

0 years
and older

Hospitals followed standard
of care for bathing or
decolonization with
chlorhexidine plus 5-day
mupirocin for known carriers
(ABATE trial). Treatment did
not reduce colonization.

decolonization
HR= 0.79 (0.730.87)

routine HR=
0.87 (0.79-0.95)

1-79
years

Households of index patients
or controls were sampled
(individuals and
environment). Transmission
was defined as having
identical spa types.
Environmental
contamination with a
colonizing or infecting strain
correlated with
transmission.

69%
colonization,
50%
contamination,
38%
transmission
rates of case
household S.
aureus

55%
colonization,
30%
contamination,
26%
transmission
rates of control
household S.
aureus
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Author
Year

Williams,
DJ16

Miller, LG18

Golding,
GR166

2011

2012

2012

Journal

Pediatrics

Antimic
Agents
Chemo

BMC Public
Health

EHR
data
used?

yes

no

yes

PRO
data
used?

no

yes

no

Type of data
collection

Nonrandomized,
retrospectiv
e cohort
study

Nonrandomized,
prospective

Nonrandomized,
prospective
observation
al

Time of
follow up
after
baseline

12 months

0.5, 3, 6
months

over 8
years; HCW
education
occurred
years 1-8,
community
education
during
years 6-8

Study size at
completion

47501
patients

31 patients

3 geographic
regions with
population
of 35,819

Participant
age

Study description/
outcome

Treatment results

0-17 years

Comparison of
clindamycin,
trimethoprimsulfamethoxazole, and βlactams for SSTI.
Clindamycin reduces
treatment failure and
recurrence vs other oral
antibiotics.

drainage: 12.3% (cli); 16.3% (tmpsmx) recurrence; 18.4% (β-lac). No
drainage: 11.8% (cli); 15.1% (tmpsmx); 12.9% (β-lac) recurrence

18-80 years
(avg. 40
years)

Patients with a history of
recurrence and received
mupirocin,
hexachlorophene wash,
and oral antibiotic for 10
days. The recurrence
rate decreased after
treatment.

16% recurrence, 0.03 infections per
month after treatment vs 0.84
infections per month pre
intervention

0 and older

HCWs and the
community in 3 defined
regions of Saskatchewan
were provided
educational materials.
Incidence was measured
by MRSA detected from
any infection that was
not considered
healthcare associated
(78.2% were SSTI).
Colonization only and
isolates collected within
2 months of previous
ones were excluded.
Community education
decreased overall CAMRSA infections.

CA-MRSA infection incidence
decreased ca. 2-fold (2.43% to
1.29%) vs. other non-targeted
regions where rates increased over
study years 6-8 (1.19% to 1.51%).
Recurrence not determined.
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Tzermpos,
F67

Finnell,
SM161

Morrison,
SM165

Hogan,
PG139

2013

2015

2013

2018

J Infect
Chemother

Clin Pediatr

Infect
Control Hosp
Epid

Clin Infect Dis

yes

yes

yes

yes

no

no

no

yes

Nonrandomized,
longitudinal
cohort study

Nonrandomized
retrospectiv
e cohort
study

Nonrandomized,
prospective
intervention

Nonrandomized,
prospective

every 2
months for
3 years

upon
infection or
12 months

13 weeks

3 months/
periodically
to 12
months

79 patients

653 patients

average
4778
recruits/
week

383 patients

18 years and
older

Colonized patients with
history of recurrence
washed hair and skin
with chlorhexidine
2x/day for 60 days plus
oral antibiotic for 30
days. Treatment
reduced colonization
and recurrence in a
population with ≥3
recurrences in past year.

0-18 years
(avg. 6.21)

treatment (hygiene
education,
decolonization with
mupirocin 3-4 weeks,
and bleach baths 6
weeks) vs. no treatment,
after initial I&D;
Repeated I&D measured
as recurrence; no
significant difference
after treatment..

0% recurrence of decolonized
(0/54); 6% (36/599) recurrence of
untreated (not significant)

adults

Military trainees over 13
weeks bathed with
chlorhexidine wash 7
times plus provided with
hygiene standards.
Outcome measured as
overall and MRSA SSTI.
MSSA and MRSA SSTIs
were reduced by
decolonization.

30% reduction in S. aureus and 64%
reduction in MRSA SSTI over 13
weeks after implementation of
decolonization and hygiene

0-20 years

Measured colonization
at 3 months and
recurrence up to 1 year
for patients treated with
I&D +/- oral antibiotics.
Oral antibiotics reduced
colonization and
recurrence.

colonization at 3 months correlated
to recurrence at 12 months. 40%
recurrence with oral antibiotic
treatment; 64% recurrence with no
oral antibiotic treatment (42%
overall)

86% decolonized, 23% recurrence
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Miller, LG28

Uhlemann,
AC24

Knox, J20

2015

2011

2016

Clin Infect Dis

PLoS One

JAMA Intern
Med

no

yes

yes

yes

yes

yes

Nonrandomized,
longitudinal
cohort study

Nonrandomized,
case-control
study

Nonrandomized,
prospective
cohort study

3, 6
months

Baseline
only
(sampling
and survey)

0 and 6
months

330 index
patients and
588
household
members

190 patients

83 patients

0 years and
older (index:
28% < 5 yrs;
53% 19-65
years.
household:
13% < 5 yrs;
60% 19-65
yrs)

Measured patients,
household members,
and surfaces for
colonization/contaminati
on. Recurrence was
associated with certain
demographic and
behavioral factors
including environmental
contamination.

39% (3 mo.), 51% (6 mo.) index
recurrence; 10% (3 mo.), 13% (6
mo.) household recurrence

2-76 years

Case and control
patients and household
environment were
sampled. Concordance
established with spa
typing. Nasal
colonization and
environmental
contamination was
more common in case vs
control households.
Concordant
environmental
contamination more
common in households
with recurrent
infections.

21% case vs 2% control nasally
colonized with MRSA. 56% case vs
38% control had S. aureus
environmental contamination.
Recurrent infection households
more commonly had infecting
strain in environment.

1-79 years

Index patients and
household environment
were sampled.
Concordance established
SCCmec and spa types or
phenotypes.
Environmental
contamination
associated with
increased risk of CAMRSA recurrence.

43% recurrence, 65% of recurrent
infections from households with
concordant environmental
contamination
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Papastefan,
S64

Miller, LG99

Chen, AE107

Ellis,
MW177

2019

2007

2009

2004

J Surg Res

Clin Infect Dis

Ped Infect
Dis J

Clin Infect Dis

yes

yes

yes

yes

no

yes

yes

yes

Nonrandomized,
retrospectiv
e

Nonrandomized,
prospective
observation
al

Nonrandomized,
observation
al

Nonrandomized,
prospective

7 years of
EHR
analyzed

1, 3
months

2-3 days, 1
week, 3
months

8-10 weeks

399 patients

117 patients

95 patients

812
participants

0-18 years

Children with SSTI
treated with I&D
prescribed standard
decolonization (30%) or
not (70%).
Decolonization after I&D
did not reduce
recurrence.

18.5% recurrence with
decolonization vs 14.3% without
decolonization

0-80 years

Observed post
hospitalization outcomes
for CA-MRSA vs CAMSSA SSTIs. Nonresponse defined as
infection relapse at same
site or new site and/or
new or different oral
antibiotic course. No
significant difference
between CA-MRSA and
CA-MSSA recurrence.

non-response rate (i.e. recurrence)
was similar for CA-MRSA vs CAMSSA (33% vs 28%)

8 months-18
years (avg.
8.8 years)

Nasal colonization was
evaluated in children
with SSTI. SSTI patients
were commonly
colonized but not
necessarily with the
infecting strain.
Recurrence was not
predicted by baseline
nasal colonization.

22% overall recurrence; 28% MRSA
recurrence, 5% MSSA recurrence (3
months)

18-44 years

Military trainees were
sampled at baseline and
follow up to track MRSA
and MSSA rates. No
differences in
colonization. SSTIs more
frequently caused by
MRSA (PVL+)

baseline: 3% MRSA, 28% MSSA
colonized; follow up: 2% MRSA,
20% MSSA colonized. SSTIs at
follow up:38% (89% PVL+) MRSA,
and 3% MSSA, and 2% not
colonized.
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Fritz, SA88

Rodriguez,
M23

Bocchini,
CE178

Hemmige,
V108

May, L19

2012

2013

2013

2015

2017

Arch
Pediatric
Adolesc Med

J Pediatric
Infect Dis Soc

Ped Infect
Dis J

BMC Infect
Dis

Epidemiol
Infect

yes

n/a

yes

yes

yes

no

Nonrandomized,
observation
al

0.5-1
months

n/a

Nonrandomized,
secondary
analysis

no

Nonrandomized,
retrospectiv
e cohort
study

76 months

no

Nonrandomized,
retrospectiv
e cohort
study

upon
infection or
5 years

no

Nonrandomized,
retrospectiv
e

1, 3, 6, 12
months

6 months

0.5-20 years
(index); 0-88
years
(household)

Colonization was
measured for patients
and household. Parents
most frequent contact
of patients that were
colonized with MRSA;
MRSA colonized inguinal
folds more than MSSA;
MSSA colonized the
nares more than MRSA.

index patients: 61% MRSA, 30%
MSSA, 9% MRSA & MSSA
colonized; household contacts: 19%
MRSA, 32% MSSA, 2% MRSA &
MSSA colonized

avg. age 6.3
years

Household colonization
pressure (HHCP)
measured as the
proportion of colonized
household members at
baseline; association of
HHCP with colonization
and recurrence over 1
year was determined.
Data extracted from
Fritz, Clin Infect Dis 2012.

HHCP is associated with patient
colonization but not SSTI
recurrence.

694 patients

0-17 years
(67% ≤ 36
months)

Medical records were
reviewed to analyze
antibiotic susceptibility
of recurrent isolates.
Usually the antibiogram
was the same except in
children with eczema.

85 patients

18 years and
older

HIV patients with initial
SSTI followed for 5 years
to measure recurrent
infections.

35% recurrence over 5 years (30%
recurrence within one year)

0 years and
older

Measured recurrence
over 6 months as a
subsequent visit to the
emergency department
for SSTI.

16% recurrence

183 patients
and 609
household
contacts

92 patients
and 296
household
members

197,371
patients

5% of all patients had recurrent S.
aureus SSTI; 79% of these had
MRSA as the first SSTI
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McNeil,
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Antimicrob
Agent Chemo

yes

no

Nonrandomized,
retrospectiv
e

3
recurrence
s 6 months
apart

136 isolates
from 68
patients

0-17 years

Measured mupirocin
resistance of strains
from recurrent SSTIs

15% of isolates mupirocin resistant

legend, abbreviations
0-20 years old
0 and older
14-42 or older
EHR: electronic health record
PRO: patient reported outcome
HCW: health care workers
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Figure S1. Clonal Distribution of MRSA Wounds38
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Appendix C. Patient Educational Materials
1. CAMP STUDY: Results and Recommendations
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2. MRSA Fact Sheet
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3. Protecting Against MRSA at Home
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4. FAQs about MRSA

188

5. Wagon- Don’t Give Bacteria a Free Ride
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6. Living with MRSA
English Version
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Spanish Version
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7. Decolonization and Decontamination
• Decolonization
The MRSA germ lives in the front of the nose and may also be found on other parts of the body. The
process of removing MRSA from these body areas is called “decolonization”

How to use Mupirocin Ointment
Wash your hands with soap and water before and after using this medicine.
Apply a small amount of the ointment into each nostril twice daily (morning and evening) for 5 days.
Squeeze a small amount onto the tip of your little finger or supplied Q-tip and apply to the inside of each
nostril. Gently press your nostrils together to help spread the ointment throughout your nose.
After application, close the nostrils by pressing together and releasing the sides of the nose repetitively
for approximately 1 minute. This will spread the ointment throughout the nares.
Do not apply mupirocin nasal ointment concurrently with any other intranasal products
How To Use Hibiclens®
- Soap all areas of neck with special attention to getting soap between all skin folds
- Wash arms and legs one at a time by massaging skin THOROUGHLY with the soapy Hibiclens® product
-Then apply soap to chest, back, abdomen hip and groin, followed by genitals and buttocks using firm
massage
-Turn on the 2-minute shower timer. For the best effect, Hibiclens® needs to remain on all areas of
your skin for at least 2 minutes.
-Reapply soap a SECOND TIME to all skin areas from the neck down with firm massage exactly as above.
-Please place special attention to the neck, armpit, groin, areas between the fingers and toes, and all
skin folds, including under the breasts for women. Firmly massage Hibiclens® into all skin areas.
-Turn on water after 2-minute timer goes off
-Rinse and pat dry with clean towel
•

Decontamination
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To make an object or area safe by removing or destroying any harmful substance that may be on it, such
as the bacteria that causes MRSA infections

8.

How to Use your MRSA Screen Kit
Methicillin Resistant Staphylococcus aureus (MRSA)

Introduction:
This information leaflet is for people who are participating in a screening for MRSA when one member
of the household has presented to the Health Center with MRSA infection.
Please read the instructions before carrying out the procedure. If you have difficulty taking the swabs
yourself, it may be appropriate to ask your Community Health Workers to help you.
Why do I need to have MRSA swabs taken?
We are trying to understand how MRSA is spread, and to learn what patients with MRSA skin infections
can do to prevent infections from coming back again and from spreading to others who live in the same
home. In order to do this, it is important for the household members of patients who are participating in
this study such as you to have swabs taken and tested for MRSA to check to see whether you are
carrying the MRSA germ. Carrying MRSA is nothing to be alarmed about; it is quite common. You can
carry MRSA without symptoms.
What will I use to do the swabbing?
You will be provided a screening pack that contains the following items:
- Three packaged capped swabs (Copan ESwabs) labeled for each body part you will be asked to swab:
1. Nose
2. Armpits
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3. Groin area
- Labels for the tubes once you have unwrapped them from their packaging and taken the swabs
- A plastic bag in which to place samples during transport to the laboratory
- Gloves to wear while taking the swabs
How to take your MRSA screening swabs
To carry out your MRSA test swabs you will need to swab three areas, which are your nose, armpits, and
groin area.
Please ensure that you are sitting comfortably and have free access to the skin on your groin area.
Before you start, wash your hands thoroughly as it’s important that the swab doesn’t come into contact
with anything other than the part of your body you have been asked to swab.

1.

Wash your hands – We do not want the swab to pick up other germs before or during the
swabbing process

2.

Put on the gloves

3.

Open the peel pouch.

4.

Remove the swab.

5.

Collect the sample using the swab.

6.

Remove the screw cap from the tube and insert the swab all the way to the bottom of the tube.

7.

Holding the swab shaft close to the rim of the tube, break the applicator shaft at the color
breakpoint indication line.

8.

Hold the tube opening away from your face.

9.

Screw the cap on tightly to prevent leakage.
*If the tube spills its contents prior to inserting the swab, the liquid is non-toxic.

10.

Apply label vertically on the tube.
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Swabbing your nose – The first swab
1. With gloves on, open the Copan E-swab peel pouch labeled “Nose”, enough to allow the handle of the
swab to be hold without touching the cotton tip.
2. Keeping hold of the pouch and the tube inside, take the swab tube labeled “Nose” with the other
hand and hold the swab by the free end of the stick.
Please Note: When removing the swab it is important not to touch the shaft of the swab or the
cotton wool tip at the end of the swab.
3. Holding the swab by the end, place it inside the nostril and rub gently inside with a rotating action for
5 to 10 seconds. Using the same swab repeat this inside the other nostril. The swab should go up
each nostril for the length of the cotton wool tip (about 1.5 cm).
4. Keeping hold of the swab carefully open the container with Amies liquid medium by removing the
screw cap with the same hand.
If you find this difficult to do alone, ask someone else to hold the tube while you are handling the
swab.
5. Carefully insert the swab all the way down to the bottom of the Amies tube, again making sure not
to touch the shaft or end of the swab. Break the swab by the red line, so it can remain inside the
Amies tube when recapping. Hold the tube opening away from your face when doing this. Screw the
cap tightly to prevent leakage.
6. Stick the label “Nose” on the tube.

Swabbing the armpit area – The second swab
1. With gloves on, open the Copan E-swab peel pouch labeled “Armpit”, enough to allow the handle of
the swab to be hold without touching the cotton tip.
2. Keeping hold of the pouch and the tube inside, take the swab tube labeled “Armpit” with the other
hand and hold the swab by the free end of the stick.
Remember that when removing the swab it is important not to touch the shaft of the swab or the
cotton wool tip at the end of the swab.
3. Holding the swab by the tip, place the swab against the skin in one armpit and move the swab
backwards and forwards against the skin for ten firm strokes. Repeat this action on the other armpit
using the same swab.
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4. Keeping hold of the swab, carefully open the container with Amies liquid medium by removing the
screw cap with the same hand.
If you find this difficult to do alone, ask someone else to hold the tube while you are handling the
swab.
5. Carefully insert the swab all the way down to the bottom of the Amies tube, again making sure not
to touch the shaft or end of the swab. Break the swab by the red line, so it can remain inside the
Amies tube when recapping. Hold the tube opening away from your face when doing this. Screw the
cap tightly to prevent leakage.
6. Stick the label “Armpit” on the tube.
Swabbing the groin area – The third swab
7. With gloves on, open the Copan E-swab peel pouch labeled “Groin”, enough to allow the handle of
the swab to be hold without touching the cotton tip.
8. Keeping hold of the pouch and the tube inside, take the swab tube labeled “Groin” with the other
hand and hold the swab by the free end of the stick.
Remember that when removing the swab it is important not to touch the shaft of the swab or the
cotton wool tip at the end of the swab.
9. Holding the swab by the tip, place the swab against the skin in the crease of one side of your groin
and move the swab backwards and forwards against the skin for ten firm strokes. Repeat this action
on the other side of your groin area

using the same swab.

10. Keeping hold of the swab, carefully open the container with Amies liquid medium by removing the
screw cap with the same hand.

If you find this difficult to do alone, ask someone else to hold the tube while you are handling the
swab.
11. Carefully insert the swab all the way down to the bottom of the Amies tube, again making sure not
to touch the shaft or end of the swab. Break the swab by the red line, so it can remain inside the
Amies tube when recapping. Hold the tube opening away from your face when doing this. Screw the
cap tightly to prevent leakage.
12. Stick the label “Groin” on the tube.
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Figure 1. Picture of the used swab, and link to the Copan_Eswab
(https://www.youtube.com/watch?v=vOjAWgSJvh4) tutorial.

After taking my swabs what shall I do next?
1. Place the three labeled Amies tubes containing the used swabs in the plastic bag attached to the
packing list.
2. Remove the sticky tape at the top of the bag and fold over the top of the list to seal the bag.
3. Place the request form and attached swabs into the larger plastic bag.
4. Please remember to wash your hands after taking your swabs.
5. Hand the bag containing the swabs to your Community Health Workers (CHWs).
6. The CHWs will place it with other samples ready to be transported to the local microbiology
laboratory at The Rockefeller University.
If after reading this instruction leaflet you do not understand what to do, please ask your CHWs for
further explanation.
Specimen Handling and Transport to Laboratories
One surveillance swab from each body site (nares + groin + armpit) of each participant, and one swab
from each surface tested (“environmental”) will be directly sent to the Tomasz Lab in The Rockefeller
University.
Samples will be shipped according to the specimen transportation protocol in accordance with IATA and
DOT regulations
(see Figures 2a and 2b).1
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All specimens (swabs) will be individually labeled, correctly closed (verify screw cap of the tube
containing the swab) and packed in a Biohazard bag with absorbent material, boxed and shipped in a
Clinical Pack to the lab.
Figure 2a. Rigid package for infectious substances according to the US Department of

Transportation:
Note 1: The smallest external dimension of the outer packaging must not be less than 100 mm
(3.9 inches)
Note 2: The primary receptacle or the secondary packaging must be capable of withstanding
without leakage an internal pressure producing a pressure differential of not less than 95 kPa
Note 3: Follow package manufacturer’s closure instructions
Figure 2b. Bagged package
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A corresponding list with more information about each swab will be collected in the CAMP-2 My Own
Med Admin Portal.
Fig. 3a. Admin Portal

Participant Surveillance Cultures
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Fig. 3b. Admin Portal Environmental surfaces main page

Fig. 3c. Admin Portal Environmental surface detail

U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration.
Transporting Infectious Substances Safely. October 2006.
http://www.phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/Transporting_Infectious_Substa
nces_brochure.pdf and http://hazmat.dot.gov. E-mail: infocntr@dot.go
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Appendix D. CHW Training Materials
1. Training Agenda
CAMP-2 Community Health Worker Training: Days 1-3
Date

Time
Start

Tues
6/2/15

Duration
(hrs)

Module

Finish

Training Facilitator
Name

9:00
AM

5:00
PM

7.0

Introduction, Research Skills, and Protocol
Training, Day 1

9:00
AM

9:30
AM

0.50

I. Welcome & Introduction

Jonathan N. Tobin,
PhD

9:30
AM

10:30
AM

1.00

II. Introduction to CAMP-2

Jonathan N. Tobin,
PhD
Chamanara
Khalida, MD, MPH

A. Study Aims
B. Study Steps
C. Timeline
III. Project Specific Training Part 1
10:30
AM

11:00
AM

0.50

D. Study Workflow

Trang Gisler, Dana
Wershiner
Chamanara
Khalida, MD, MPH
Brianna D'Orazio

11:00
AM

11:30
AM

0.50

E. Recruitment and survey techniques

Andrea LeinbergerJabari, MPH;
Chamanara
Khalida, MD, MPH

11:30
AM

12:00
PM

0.50

F. Quality Control SOPs and
Reporting/Documenting Adverse Events

Chamanara
Khalida, MD, MPH

12:00
PM

1:00
PM

1.00

BREAK

1:00 PM

4:00
PM

3.00

IV. Project Specific Training Part 2
G. Home Visits
G-1. Preparation and Documentation

Trang Gisler, Dana
Wershiner
Chamanara
Khalida, MD, MPH
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Wed
6/3/15

G-2. Index Patient and Household Member
Surveys

Chamanara
Khalida, MD, MPH
Trang Gisler, Dana
Wershiner, Brianna
D'Orazio

4:00 PM

5:00
PM

1.00

H. Health Portal Practice

9:00
AM

5:00
PM

7.00

Protocol Training, Day 2
V. Research Skills Training

Rhonda Kost, MD
Andrea
Leinberger-Jabari,
MPH

9:00 AM

12:00
PM

3.00

Research Ethics and Human Subject Protection
Household Member Consent

12:00
PM

1:00
PM

1.00

BREAK
VI. Project Specific Training Part 3

1:00 PM

2:30 PM

2:30
PM

3:30
PM

1.50

1.00

I. Home Assessment- Surveillance Sampling
I-1. Patient and Household Member Selfsampling

Maria Pardos, MD,
PhD; Tracie Urban,
RN

I-2. Environmental Sampling and Data
Collection

Ebrahim
Afshinnekoo

I-3. Sampling Etiquette

Maria Pardos, MD,
PhD; Tracie Urban,
RN

I-4. Sampling pets

Vladimir
Bonhomme

I-4a. Safety plan for Handling Pets
I-4b. Equipment Requirements for swabbing
pets
3:30 PM

4:15
PM

0.75

I-5. Sample identification and annotation

Chamanara
Khalida, MD, MPH

4:15 PM

5:00
PM

0.75

I-6. Sample packaging and transportation

Chamanara
Khalida, MD, MPH
Maria Pardos, MD,
PhD
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Ebrahim
Afshinnekoo
Thurs
6/4/15

9:00
AM

5:00
PM

7.00

Protocol Training Part 3
VII. Project Specific Training Part 4
Intervention Package

9:00 AM

10:30
AM

1.50

Mina Pastagia, MD,
MS

J. Decolonization
J-1. Mupirocin Ointment Application, Side
Effects, and Safety
J-2. Chlorhexidine Wash Application, Side
Effects, and Safety

10:30
AM

12:00
PM

1.50

K. Decontamination
K-1. Handwashing techniques
K-2. Laundering
K-3. Discarding or disinfecting potentially
contaminated hygiene articles
K-4. Disinfecting household surfaces
K-5. Storage and Safety Protocol

12:00
PM

1:00
PM

1.00

BREAK

1:00 PM

2:00
PM

1.00

VIII. Disease Specific Training

Teresa Evering,
MD, MS

L. MRSA-101:
a. Background, Impact, Pathogenesis and
Epidemiology
b. Risk Factors
c. Treatment
d. Prevention
2:00 PM

2:30
PM

0.50

M. Treatment adherence promotion

Teresa Evering,
MD, MS

2:30 PM

5:00
PM

2.50

N. Home Visit Run-Through

CHWs and Study
Team

21.00

TOTAL, Days 1-3
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2. Study Steps
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Appendix E. Case Report Forms
1. Patient Centered Outcomes (PCO) Measures
•

Dermatological Symptoms Instrument

A. The patient presents with the signs/symptoms of skin infection:
Redness
Swelling
Warmth
Pain/tenderness
Complaint of “spider bite”
B. Lesion type:
Folliculitis (inflamed hair follicle)
Abscess (collection of pus that causes swelling and inflammation)
Furuncle/Boil (abscessed hair follicle)
Carbuncle (coalesced masses of furuncles)
Cellulitis (inflammation of deep layer of the skin)
If anyone in B is checked, then ask item C.

C. Is the lesion purulent? (i.e., are any of the following signs present?)
Fluctuance – palpable – fluid filled cavity, movable, compressible
Yellow or white center
Central point or head
Draining pus
Possible to aspirate pus with needle and syringe
a. Duration of lesions: ____ months ____ days
b. Location: ___________
c. Size: ____________ cm
D. Treatment of lesions:
a. Name of antibiotic(s) prescribed: _____________________________
220

b. Incision and drainage performed?
c. F.U visit?

Yes

Yes

No

No

If yes, number of ________days; or _________weeks

If any one of the options in B is checked or patient has complaint of “spider bite”, If answer for C is yes
(the lesion is purulent), then send patient to the doctor for further evaluation and baseline
assessment.
•

Demographics Questionnaire (Source: CDN)

1.

What is your gender? £ Male

2.

What is your ethnicity?

£ Female

____ Hispanic or Latino: A person of Cuban, Mexican, Puerto Rican, South or Central American, or
other Spanish culture or origin, regardless of race
____ Not Hispanic or Latino
____ Prefer not to answer
3.

What is your race?
____ American Indian or Alaska Native: A person having origins in any of the original peoples
of North, Central, or South America, and maintains tribal affiliations or community.
____ Asian: A person having origins in any of the original peoples of the Far East, South Asia, or
the Indian subcontinent including for example, Cambodia, China, India, Japan, Korea, Malaysia,
Pakistan, the Philippine Islands, Thailand, and Vietnam.
____ Black or African American: A person having origins in any of the black racial groups of
Africa.
____ Native Hawaiian or other Pacific Islander: A person having origins in any of the original
peoples of Hawaii, Guam, Samoa, or other Pacific Islands.
____ White: a person having origins in any of the original peoples of Europe, North Africa, or the
Middle East.
____ More than one race
____ Prefer not to answer

4. What is your age? __________

5.

Weight: ________________ lbs or _______________ kg
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Height ______________ ft ________________ inch or ________________ cm

6.

Where were you born?
£ One of the 50 US states (please specify state): _______
£ Puerto Rico
£ Another country (please specify country): ____________
If born in Puerto Rico or another country, how many years have you lived in the US? ______

7.

What language is generally spoken in your home? (Check all that apply)
£ English

8.

£ Spanish

£ Other _________________

What is your religious affiliation?
£ Christianity

£ Islam

£ Traditional Chinese

£ Sikhism

£ Buddhism

£ Atheist/Agnostic

£ Hinduism

£ Judaism

£ None

£ Prefer not to

answer
£ Other: _____________________

9.

Do you practice your religion regularly?
£ No

10.

£ Yes

How often do you visit your place of worship in one month?
_____ Visit

11.

£ N/A

or

£ Religious holidays only

What is your marital status?
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£ Married/living with partner

£ Separated

£ Widowed

£ Never married

£ Divorced
12.

What is the highest degree or level of school you have completed?
£ No schooling

£ Technical school certificate

£ Grades 1-8

£ Associate degree

£ Grades 9-11

£ Bachelor’s degree

£ Completed high school or GED

£ Graduate or professional school

£ Some college, but no degree
13.

Employed?

14.

£ Full-Time

15.

Unemployed:

£ Yes

£ No à Skip to #16

£ Part-Time

£ No

£ Retired
16.

£ Homemaker

What kind of work do/did you do or what was your job title? (e.g., registered nurse, personnel
manager, auto mechanic, accountant, grinder operator, etc.)

The following questions have to do with family finances. We know from other research that
financial strain is common and very important to consider in understanding people’s health. The
following questions will be used to help give us a picture of the various financial situations
experienced by persons participating in this study. Any information you provide is strictly
confidential and will be used for research purposes only.
17. To help pay for your medical care, do you now have: (check all that apply)
£ Private insurance such as Blue Cross, Aetna, 1199 Fund, etc.
£ Medicare
£ Medicaid
£ HMO ______________
£ Military or Veteran’s Administration sponsored
£ None
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£ Other ______________________________________
18.

Below is a list of income groups. Please tell me which group best represents your total
combined family income for the past 12 months. This includes the total income before taxes
earned in the past year by all family members living with you. Please include money from jobs,
net income from business, farm or rent, pensions, dividends, welfare, social security payments
and any other money received by you or any other family member living with you.
£ Less than $10,000
£ $10,000 - $19,999
£ $20,000 - $39,999
£ $40,000 - $59,999
£ $60,000 - $100,000
£ Greater than $100,000
£ Don’t know
£ Prefer not to answer

19. Do you have a pet living in your household?

£ Yes

£ No

19a. If yes, what type of pet(s) do you own?
£ Dog
£ Cat
£ Bird
£ Fish
£ Other, Please Specify: ______________

•

Co-morbidities Scale

Have you ever had any of the following conditions? Check all that apply.
Yes

No
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1. Abscess/Boil
2. Alcohol Abuse
3. Arterosclerotic Cardiovascular Disease or Coronary Artery Disease
4. Asthma
5. Chronic Liver Disease
6. Chronic Renal Insufficiency
7. Chronic Skin Breakdown
8. Current Smoker
9. CVA/Stroke (Not TIA)
10. Cystic Fibrosis
11. Decubitus/Pressure Ulcer
12. Dementia
13. Diabetes
14. Emphysema/COPD
15. Heart Failure/CHF
16. Hematologic Malignancy
17. Hemiplegia/Paraplegia
18. HIV or AIDS
19. Immunosuppressive Therapy
20. Influenza
21. Intravenous Drug Use
22. Metastatic Solid Tumor
23. Obesity
24. Other Drug Use
25. Peptic Ulcer Disease
26. Peripheral Vascular Disease (PVD)
27. Rheumatoid Arthritis
28. Sickle Cell Anemia
29. Systemic Lupus Erythematosus

•

Healthcare Utilization Scale
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1. During the past 6 months, how many nights did you stay in a hospital for any reason?
NUMBER OF NIGHTS ____
2. During the past 6 months, how many different visits did you make to a hospital emergency room or an
urgent care facility for any health reason?
NUMBER OF VISITS ____
3. During the past 6 months, how many visits did you make to any medical providers like a family doctor,
general internist, gynecologist, nurse or nurse practitioner? Please do not include visits to a hospital
emergency room, urgent care facility, or visits where you were staying overnight in a hospital.
NUMBER OF VISITS ____
4. How many of these visits were with a primary care physician?
NUMBER OF VISITS ____
5. During how many of these visits did you receive advice about medication?
NUMBER OF VISITS ____
6. Did you receive a prescription for antibiotics?
YES.................................... 1
NO .................................... 0, and skip the following antibiotic
Rx/adherence scale form
•

Occupational Exposure

Do you work in one of the following places?

Yes

No

19. Healthcare Facility
20. Nursing home
21. Daycare Center
22. Correctional Facility
23. Animal Facility
•

Medical History
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Yes

No

N/A

24. Is this your first time infection?
25. Is this your recurrence infection?
26. Did you receive treatment of this lesion from other doctors before?
If yes, how many times? ____________
Name of the medication(s): __________________
27. Did you have family member or friends with the same lesion?
28. Did you have the same lesion or infection when you went to school?
29. Did you have the same lesion or infection after you started to work?
•

Quality of Life Scale

This survey asks for your views about your health. This information will help you keep track of how you
feel and how well you are able to do your usual activities. Answer every question by selecting the
answer as indicated. If you are unsure about how to answer a question, please give the best answer you
can.
SF-12
1. In general, would you say your health is
£ Excellent
£ Very good
£ Good
£ Fair
£ Poor
2. The following questions are about activities you might do during a typical day. Does your health
now limit you in these activities? If so, how much?
a. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing
golf
£ Yes, limited a lot
£ Yes, limited a little
£ No, not limited at all
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b. Climbing several flights of stairs
£ Yes, limited a lot
£ Yes, limited a little
£ No, not limited at all
3. During the past four weeks, have you had any of the following problems with your work or other
regular daily activities as a result of your physical health?
a. Accomplished less than you would like

£ Yes £ No

b. Were limited in the kind of work or other activities

£ Yes £ No

4. During the past 4 weeks, have you had any of the following problems with your work or other
regular daily activities as a result of any emotional problems (such as feeling depressed or
anxious)?
a. Accomplished less than you would like
b. Were limited in the kind of work or other activities

£ Yes £ No
£ Yes £ No

5. During the past 4 weeks, how much did pain interfere with your normal work (including both
work outside the home and housework)?
£ Not at all
£ A little bit
£ Moderately
£ Quite a bit
£ Extremely
6. These questions are about how you feel and how things have been with you during the past 4
weeks. For each question, please give the one answer that comes closest to the way you have
been feeling.
a. How much of the time in the past 4 weeks have you felt calm and peaceful?
£ All of the time
£ Most of the time
£ A good bit of the time
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£ Some of the time
£ A little of the time
£ None of the time
b. How much of the time in the past 4 weeks did you have a lot of energy?
£ All of the time
£ Most of the time
£ A good bit of the time
£ Some of the time
£ A little of the time
£ None of the time
c. How much of the time in the past 4 weeks have you felt downhearted and blue?
£ All of the time
£ Most of the time
£ A good bit of the time
£ Some of the time
£ A little of the time
£ None of the time
7. During the past 4 weeks, how much of the time has your physical health or emotional problems
interfered with your social activities (like visiting friends, relatives, etc.)?
£ All of the time
£ Most of the time
£ Some of the time
£ A little of the time
£ None of the time
•

Clinical Response/Antibiotic Rx/Adherence Scale:
(ACTG Adherence Baseline Questionnaire)
(Source CAPS, UCSF, Morisky)
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The answers you give on this form will be used to plan ways to help other people who must take pills on
a difficult schedule. Please do the best you can to answer all the questions. If you do not wish to answer
a question, please draw a line through it. If you do not know how to answer a question, ask your study
nurse to help. Thank you for helping in this important study.
INSTRUCTIONS: Please answer the following questions by placing a circle around the appropriate
number response.
1. If you were NOT prescribed any medications within the past month, please check this box
checked, skip to question 3)

(if

2. How sure are you that:
Please circle one response for each question.
Not at

Somewhat

Very

Extremely

All Sure

Sure

Sure

Sure

0

1

2

3

0

1

2

3

a. You were able to take all or most of the
Medication for your skin infection as
directed?
b. The medication had a positive effect
on your health?

3. Since you received treatment from the doctor for your skin infection, do you feel an improvement
in the appearance of your infection?
1

2

3

4

5

Has gotten
much worse

Has gotten a
little worse

Has shown no
change

Has shown some
improvement

Has shown great
improvement

4. Since you received treatment from the doctor for your skin infection, do you feel an improvement
in the pain of your infection?
1

2

3

4

5

Has gotten
much worse

Has gotten a
little worse

Has shown no
change

Has shown some
improvement

Has shown great
improvement

5. Since you received treatment from the doctor for your skin infection, do you feel an improvement
in your infection and its related symptoms overall?
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1

2

3

4

5

Has gotten
much worse

Has gotten a
little worse

Has shown no
change

Has shown some
improvement

Has shown great
improvement

•

Morisky 8-Item Medication Adherence Questionnaire

Question

Patient
Answer
(Yes/No)

1. Do you sometimes forget to take your medicine?
2. People sometimes miss taking their medicines for reasons other than forgetting.
Thinking over the past 2 weeks, were there any days when you did not take your
medicine?
3. Have you ever cut back or stopped taking your medicine without telling your doctor
because you felt worse when you took it?
4. When you travel or leave home, do you sometimes forget to bring along your
medicine?
5. Did you take all your medicines yesterday?
6. When you feel like your symptoms are under control, do you sometimes stop taking
your medicine?
7. Taking medicine every day is a real inconvenience for some people. Do you ever feel
hassled about sticking to your treatment plan?
8. How often do you have difficulty remembering to take all your medicine?
__ A. Never/rarely
__ B. Once in a while
__ C. Sometimes
__ D. Usually
__ E. All the time
Total score
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6b. People may miss taking their medications for various reasons. Here is a list of possible reasons why
you may have missed taking any medications within the past month.
In the past month, how often have you missed taking your medications because you:
Please circle one response for each question.
Never

Rarely

Sometimes

Often

a. Were away from home?

0

1

2

3

b. Were busy with other things?

0

1

2

3

c. Simply forgot?

0

1

2

3

d. Had too many pills to take?

0

1

2

3

e. Wanted to avoid side effects?

0

1

2

3

f. Did not want others to notice you taking

0

1

2

3

g. Had a change in daily routine?

0

1

2

3

h. Felt like the drug was toxic/harmful?

0

1

2

3

i. Fell asleep/slept through dose time?

0

1

2

3

j. Felt sick or ill?

0

1

2

3

k Felt depressed/overwhelmed?

0

1

2

3

l. Had problem taking pills at specified times

0

1

2

3

0

1

2

3

medication?

(with meals, on empty stomach, etc.)?
m. Ran out of pills?

7. The following questions ask about symptoms or side effects of the medication you might have had
during the past month. Please check the box that describes how much you have been bothered by
each symptom.
I do not have this
symptom

I have this symptom and…
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It doesn’t
bother me

It bothers me
a little

It bothers me
a lot

It bothers
me terribly

a. Fatigue or loss of
energy?

0

1

2

3

4

b. Fevers, chills or
sweats?

0

1

2

3

4

c. Feeling dizzy or
lightheaded?

0

1

2

3

4

d. Pain, numbness or
tingling in the hands
or feet?

0

1

2

3

4

e. Nausea or vomiting?

0

1

2

3

4

f. Diarrhea or loose
bowel movements?

0

1

2

3

4

g. Felt sad, down or
depressed?

0

1

2

3

4

h. Felt nervous or
anxious

0

1

2

3

4

i. Difficulty falling or
staying asleep?

0

1

2

3

4

0

1

2

3

4

k. Headache?

0

1

2

3

4

l. Loss of appetite or a
change in the taste
of food?

0

1

2

3

4

m. Bloating, pain or gas
in your stomach?

0

1

2

3

4

n. Muscle aches or
joint pain?

0

1

2

3

4

o. Problems with
having sex, such as
loss of interest or
lack of satisfaction?

0

1

2

3

4

j.

Skin problems, such
as rash, dryness or
itching?
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8. In the past week how often did you:
Please circle one response for each question.
Never/
Rarely

Mostly or
Sometimes

Often

Always

0

1

2

3

b. Feel that everything you did was an effort?

0

1

2

3

c. Have trouble sleeping?

0

1

2

3

d. Feel lonely?

0

1

2

3

e. Feel sad?

0

1

2

3

a. Have trouble keeping your mind on what
you were doing?

9.

In the past month, how often have you:
Please circle one response for each question.
Almost
Never
a. Been upset because of something that

Never

Fairly

Very

Sometimes

Often

Often

0

1

2

3

4

0

1

2

3

4

c. Felt nervous and “stressed”?

0

1

2

3

4

d. Felt confident in your ability to handle your

0

1

2

3

4

e. Felt that things were going your way?

0

1

2

3

4

f. Felt that you were on top of things?

0

1

2

3

4

happened unexpectedly?
b. Felt unable to control the important things in
in your life?

personal problems?

10. Did you receive any of the following materials from your clinician or from the Community Health
Workers/Promotoras when they visited your home? (check either yes or no)
A. Mupirocin Ointment
a. YES
b. NO
c. DON’T KNOW
If “YES” complete Morisky Questionnaire for Mupirocin
•

Morisky 8-Item Medication Adherence Questionnaire for Mupirocin

234

Question

Patient Answer
(Yes/No)

1. Do you sometimes forget to put the mupirocin ointment in your nose?
2. People sometimes miss taking their medicines for reasons other than forgetting.
Thinking over the past 2 weeks, were there any days when you did not put the
mupirocin ointment in your nose?
3. Have you ever cut back or stopped putting the mupirocin ointment in your nose
without telling your doctor because you felt worse when you took it?
4. When you travel or leave home, do you sometimes forget to bring along your
mupirocin?
5. Did you put the mupirocin ointment in your nose yesterday?
6. When you feel like your symptoms are under control, do you sometimes stop putting
the mupirocin ointment in your nose?
7. Taking medicine every day is a real inconvenience for some people. Do you ever feel
hassled about sticking to your treatment plan?
8. How often do you have difficulty remembering to take all your medicine?
__ A. Never/rarely
__ B. Once in a while
__ C. Sometimes
__ D. Usually
__ E. All the time

B. Hibiclens Chlorhexidine Wash
a. YES
b. NO
c. DON’T KNOW
If “YES” complete Morisky Questionnaire for Hibiclens (Chlorhexidine)

•

Morisky 8-Item Medication Adherence Questionnaire for Chlorhexidine

Question

Patient
(Yes/No)

Answer

1. Do you sometimes forget to wash yourself with Hibiclens?
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2. People sometimes miss taking their medicines for reasons other than forgetting.
Thinking over the past 2 weeks, were there any days when you did not wash yourself
with Hibiclens?
3. Have you ever cut back or stopped washing yourself with Hibiclens without telling
your doctor because you felt worse when you took it?
4. When you travel or leave home, do you sometimes forget to bring along your
Hibiclens?
5. Did you wash yourself with Hibiclens yesterday?
6. When you feel like your symptoms are under control, do you sometimes stop
washing yourself with Hibiclens?
7. Taking medicine every day is a real inconvenience for some people. Do you ever feel
hassled about sticking to your treatment plan?
8. How often do you have difficulty remembering to take all your medicine?
__ A. Never/rarely
__ B. Once in a while
__ C. Sometimes
__ D. Usually
__ E. All the time

C. Cleaning Kit (one container of Clorox wipes, with printed instructions)
a. YES
b. NO
c. DON’T KNOW

• Personal Hygiene Score:
[Composite score based on 4 survey items (related to rewearing clothes, sharing unwashed clothes,
sharing towels, and sharing razors). Each of the 4 individual components is measured on a 4-point Likert
type scale. Higher number = lower hygiene.]
Personal Hygiene Practice

Frequency observed
Always

Frequentl
y

Sometimes
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Never

How often do you re-wear items of clothing?
How often do you share unwashed clothes with another person?
If "Always", "Frequently", or "Sometimes":
With whom to you share? (e.g. mother, partner, colleague,
friend, etc) ___________
How often do you share towels with another person?
If "Always", "Frequently", or "Sometimes":
With whom to you share? (e.g. mother, partner, colleague,
friend, etc) ___________
How often do you share razors with another person?
If "Always", "Frequently", or "Sometimes":
With whom to you share? (e.g. mother, partner, colleague,
friend, etc) ___________

• Satisfaction with Care
(Adapted from AHRQ CAHPS 2.0 12-month 4pt Scale)
Your Provider
1.

Our records show that you got care from the provider named below in the last 12 months.
[Name of provider]
Is that right?
1
2

Yes
No ® If No, list provider: ____________

The questions in this survey will refer to the provider named in Question 1 as “this provider.”
Please think of that person as you answer the survey.
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2.

Is this the provider you usually see if you need a check-up, want advice about a health
problem, or get sick or hurt?
1
2

3.

Yes
No

How long have you been going to this provider?
1
2
3
4
5

Less than 6 months
At least 6 months but less than 1 year
At least 1 year but less than 3 years
At least 3 years but less than 5 years
5 years or more

Your Care From This Provider in the Last 12 Months
These questions ask about your own health care. Do not include care you got when you stayed
overnight in a hospital. Do not include the times you went for dental care visits.
4.
In the last 12 months, how many times did you visit this provider to get care for
yourself?
None
1 time
2
3
4
5 to 9
10 or more times
5.

In the last 12 months, did you phone this provider’s office to get an appointment for an
illness, injury, or condition that needed care right away?
1
2

Yes
No ® If No, go to #7
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6.

In the last 12 months, when you phoned this provider’s office to get an appointment for
care you needed right away, how often did you get an appointment as soon as you
needed?
1
2
3
4

7.

In the last 12 months, did you make any appointments for a check-up or routine care with
this provider?
1
2

8.

Yes
No ® If No, go to #9

In the last 12 months, when you made an appointment for a check-up or routine care with
this provider, how often did you get an appointment as soon as you needed?
1
2
3
4

9.

Never
Sometimes
Usually
Always

Never
Sometimes
Usually
Always

In the last 12 months, did you phone this provider’s office with a medical question during
regular office hours?
1
2

Yes
No ® If No, go to #11

10. In the last 12 months, when you phoned this provider’s office during regular office hours,
how often did you get an answer to your medical question that same day?
1
2
3
4

Never
Sometimes
Usually
Always

11. In the last 12 months, did you phone this provider’s office with a medical question after
regular office hours?
1
2

Yes
No ® If No, go to #13
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12. In the last 12 months, when you phoned this provider’s office after regular office hours,
how often did you get an answer to your medical question as soon as you needed?
1
2
3
4

Never
Sometimes
Usually
Always

13. Wait time includes time spent in the waiting room and exam room. In the last 12 months,
how often did you see this provider within 15 minutes of your appointment time?
1
2
3
4

Never
Sometimes
Usually
Always

14. In the last 12 months, how often did this provider explain things in a way that was easy to
understand?
1
2
3
4

Never
Sometimes
Usually
Always

15. In the last 12 months, how often did this provider listen carefully to you?
1
2
3
4

Never
Sometimes
Usually
Always

16. In the last 12 months, did you talk with this provider about any health questions or
concerns?
1
2

Yes
No ® If No, go to #18
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17. In the last 12 months, how often did this provider give you easy to understand information
about these health questions or concerns?
1

Never
Sometimes
3
Usually
4
Always
18. In the last 12 months, how often did this provider seem to know the important information
about your medical history?
2

1
2
3
4

Never
Sometimes
Usually
Always

19. In the last 12 months, how often did this provider show respect for what you had to say?
1
2
3
4

Never
Sometimes
Usually
Always

20. In the last 12 months, how often did this provider spend enough time with you?
1
2
3
4

Never
Sometimes
Usually
Always

21. In the last 12 months, did this provider order a blood test, x-ray, or other test for you?
1
2

Yes
No ® If No, go to #23

22. In the last 12 months, when this provider ordered a blood test, x-ray, or other test for you,
how often did someone from this provider’s office follow up to give you those results?
1
2
3
4

Never
Sometimes
Usually
Always
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23. Using any number from 0 to 10, where 0 is the worst provider possible and 10 is the best
provider possible, what number would you use to rate this provider?
0 Worst provider possible
1
2
3
4
5
6
7
8
9
10 Best provider possible

• Comorbidities
Have you ever had any of the following conditions? Check all that apply.
Yes

No

Don't
Know

Prefer not
to answer

1. Skin Lesion (Abscess/Boil)
2. Heart Failure
3. COPD
4. Renal Failure
5. Decubitus/Pressure Ulcer
6. Diabetes
7. Cancer
Decontamination Protocol-Specific:
7. Allergy or sensitivity to bleach
8. Allergy or sensitivity to antibiotics
9. Allergy or sensitivity to mupirocin
10. Allergy or sensitivity to chlorhexidine
11. Active dermatitis
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12. Chronic skin disorders
13. Autoimmune disease
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•

Pain Interference - Short form (PROMIS)

Please respond to each item by marking one box per row.
In the past 7 days...
(1)
Not at
all

(2)
A little
bit

(3)
Somewhat

(4)
Quite
a bit

(5)
Very
much

(1)
Never

(2)
Rarely

(3)
(4)
(5)
Sometimes Often Always

How much did pain interfere with your
enjoyment of life?
How much did pain interfere with your ability
to concentrate?
How much did pain interfere with your day to
day activities?
How much did pain interfere with your
enjoyment of recreational activities?
How much did pain interfere with doing your
tasks away from home (e.g., getting groceries,
running errands)?

How often did pain keep you from socializing
with others?

•

Emotional Distress - Depression Short Form (PROMIS)

Please respond to each item by marking one box per row.
In the past 7 days...
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(1)
(2)
(3)
(4)
(5)
Never Rarely Sometimes Often Always
I felt worthless
I felt that I had nothing to look forward to
I felt helpless
I felt sad
I felt like a failure
I felt depressed
I felt unhappy
I felt hopeless

•

Satisfaction with Participation in Social Roles - Short Form (PROMIS)

Please respond to each item by marking one box per row.
In the past 7 days...
(1)
Not at
all

(2)
A little
bit

(3)
(4)
Somewhat Quite
a bit

(5)
Very
much

I am satisfied with my ability to do things for my
family
I am satisfied with my ability to meet the needs
of those who depend on me
I am satisfied with my ability to perform my daily
routines
I am satisfied with my ability to run errands
I am satisfied with my ability to work (include
work at home)
I am satisfied with my ability to do household
chores/tasks
I am satisfied with how much work I can do
(include work at home)
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•

Decision Self-Efficacy Scale

Below are listed some things involved in making an informed choice. Please show how
confident you feel in doing these things by selecting one of the choices for each item listed.
I feel confident that I can:
A lot
A little
Not
confident confident confident
Get the facts about the medication choices available to
me
Get the facts about the benefits of each choice
Get the facts about the risks and side effects of each
choice
Understand the information enough to be able to make
a choice
Ask questions without feeling dumb
Express my concerns about each choice
Ask for advice
Figure out the choice that best suits me
Handle unwanted pressure from others in making my
choice
Let the health care team know what's best for me
Delay my decision of I feel I need more time
•

Prevention Self-Efficacy (Jones, Schwarzman)

To what extent do you believe you are able to prevent infection/re-infection with MRSA over
the next year?
(1) A great deal
(2) Somewhat
(3) Not much
(4) Not at all
To what extent to do believe you could slow down the development of MRSA related
symptoms?
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(1)
(2)
(3)
(4)

A great deal
Somewhat
Not much
Not at all

Not at
all
true
(1)

Hardly
true
(2)

Moderatel Exactly
y true
true
(3)
(4)

I can always manage to solve difficult problems if I try hard
enough
If someone opposes me, I can find the means and ways to
get what I want
I am certain that I can accomplish my goals
I am confident that I could deal efficiently with
unexpected events
Thanks to my resourcefulness, I can handle unforeseen
situations
I can solve most problems if I invest the necessary effort
I can remain calm when facing difficulties because I can
rely on my coping capabilities
When I am confronted with a problem, I can find several
solutions
If I am in trouble, I can think of a good solution
I can handle whatever comes my way

2. Household Members Surveys
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•

Home Environment - Index Patient Questionnaire
(Source: CDN Pilot Studies; Miller et al 2007)
Household Crowding Index:

[Number of co-residents (excluding newborn) / number of rooms (excluding kitchen and bathrooms)]
Housing Density
1. Number of co-residents in the household (excluding newborn):
2. Number of rooms in household (excluding kitchen and bathrooms):
Other:
3. Number of regular visitors who are not household residents:
List for each:
1. First Name
2. Relationship (friend, family member, employee, other)
3. Frequency of Visits (daily, weekly, monthly, bi-monthly, etc)
Visitor 1:
1. First Name: _______________________________

2. Relationship (friend, family member, employee, other): ______________________________
3. Frequency of Visits (daily, weekly, monthly, bi-monthly, etc):
_____________________________
Visitor 2:
1. First Name: _______________________________
2. Relationship (friend, family member, employee, other): ______________________________
3. Frequency of Visits (daily, weekly, monthly, bi-monthly, etc):
_____________________________
Visitor 3:
1. First Name: _______________________________
2. Relationship (friend, family member, employee, other): ______________________________
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3. Frequency of Visits (daily, weekly, monthly, bi-monthly, etc):
_____________________________

Household Sharing:
Patient should have completed this portion prior to the home visit, during the T1 phone interview. If so,
go over patient's responses. If not, complete at time of home visit.
1. How many people live in your household? _______

Please answer the following questions about the people in your household:

Yes

No

With
whom?

2. Do you share a bedroom or sleeping space with anybody else?
3. Do you share bath towels with any other people in your household?
4. Has anyone in your household had a skin or soft tissue infection within the past
month?
5. Has anyone in your household had surgery in the past month?
6. Do any of your household members work in the healthcare field?

•

SSTI History
Yes

No

Don't
Know

Prefer not
to answer

1. Have you ever had a skin or soft tissue infection?
2. Have you ever had an infection caused by Staph aureus?
3. Have you ever had a confirmed MRSA infection?
The following questions are only applicable if YES to 1, 2, or 3:
4. Have you ever experienced a recurrent infection?
5. Did you receive treatment of this lesion from a doctor?
If yes, how many times? ____________
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Name of the medication(s): __________________

6. Did you have family member or friends with the same lesion?
a. If yes, what is your relationship to that person? (e.g. mother,
partner, colleague, friend, etc) _______________
7. Did you have the same lesion or infection when you went to school?
8. Did you have the same lesion or infection after you started to work?

•

Household Member SSTI Report

Since you received treatment from the doctor for your skin infection, have any of your household
members experienced signs or symptoms of a skin infection?
Yes ___ If yes, which household member? Name: ______
Relation to patient: _________
If yes, did your household member seek treatment for his/her symptoms?
Yes ____

No _______

Don't Know/Not Sure ________

No ___

Don't Know/Not Sure ____
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3.Chart Review Form

METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS ACTIVE BACTERIAL CORE SURVEILLANCE (ABCs)
(Source: CDC and DHHS)
Site Name:

_________________

Collected by:

Study ID: _________________

Research Assistant

Date:

Name: _____________

______/___/ 201__

CHC Staff

mm / dd / yyyy

1. State:

2. County:

3. Hospital I.D. where patient treated:

(Residence of patient)

(Residence of patient)

4. Where was the patient a resident prior to the date of initial
culture?
Private Residence

Incarcerated

Long Term Care Facility

Transferred from

Long Term Acute Care Hospital
Homeless

Other___________

(Was MRSA infection the reason for hospital
admission?)
No

Unknown

Yes
If yes:

No

Unknown

Date of admission
_________________(mm/dd/yyyy)

hospital/acute care facility

6. Was an infection related to the initial culture
included in the admission diagnosis?

Yes

5. Was Patient hospitalized?

Date of discharge

Unknown

_________________(mm/dd/yyyy)

7. Location of Culture Collection: (check one)
Hospital Inpatient
ICU

Long Term Care Facility

Other Unit
Emergency Room
Outpatient

Unknown
Other: (specify)
_____________

Hospital
CHC, specify CHC __________
8. Patient Outcome:
Survived

Died

9. At time of first positive culture, patient was:
Unknown

Pregnant
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Post-partum
If survived, was the patient transferred to a Long Term Care
Facility?
Yes No
If survived, was the patient transferred to a Long Term Acute
Care Hospital? Yes No

Neither
Unknown

If died, date of death
________________________(mm/dd/yyyy)
Was MRSA contributory or causal:
Was the culture obtained on autopsy?
Unknown

Yes

No

Yes

Unknown

No

10. Sterile Source(s) from which MRSA was initially isolated:
(check all that apply)
Blood

Joint/Synovial fluid

CSF

Bone

Pleural fluid

Internal body site (specify)

Peritoneal fluid

________________________

Pericardial fluid

Other (specify) ____________

11. Were cultures of the SAME sterile source(s)
positive between 7 and 30 days after initial
culture?
Yes

No

Unknown

12. Were cultures of OTHER sterile source(s) positive within 30 days of initial culture?
Yes

No

Unknown

If yes, list origin:
Blood

Joint/Synovial fluid

CSF

Pleural fluid

Internal body site (specify)____________________

Peritoneal fluid

Other sterile site (specify) ______________________

13. Types of MRSA infection associated with culture(s): (check all that apply)
Bacteremia
Urinary Tract

Osteomyelitis
Catheter Site
Infection

Pericardial fluid

Surgical Site
(Internal)
Surgical Incision

None

Traumatic
Wound
Meningitis

Unknown
Empyema
Endocarditis
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AV Fistula/Graft
Infection
Septic Emboli

Decubitus/Pressure
Ulcer
Pneumonia (If
checked go to
question 17)

Peritonitis

Skin Abscess

Septic Arthritis

Abscess (not skin)

Bursitis

Other (specify)
_____________

14. Classification - Healthcare-associated and Community–associated: (check all that apply)
Previous documented MRSA infection or
colonization

Previous documented MRSA
infection or colonization

If yes: __________(mm/dd/yyyy)

If yes: __________(mm/dd/yyyy)

or previous STATE I.D.: ______________

or previous STATE I.D.:
______________

Culture collected ≥3 calendar days after
hospital admission.
Hospitalized within year before initial
culture date
If yes: ___________(mm/dd/yyyy)
Unknown

Culture collected ≥3 calendar
days after hospital admission.
Hospitalized within year before
initial culture date
If yes: ___________(mm/dd/yyyy)
Unknown

None

Unknown

Previous documented
MRSA infection or
colonization
If yes:
__________(mm/dd/yyyy)
or previous STATE I.D.:
______________
Culture collected ≥3
calendar days after hospital
admission.
Hospitalized within year
before initial culture date
If yes:
___________(mm/dd/yyyy)
Unknown
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15. Patient Demographics:

c.) Race (check only one)

a.) DOB: (mm/dd/yy) ___/___/____

___ American Indian/Alaskan Native
___ Asian

b.) Gender:

___ Black

___ Male

___Female

d.) Place of birth:
___USA
___Outside of USA
___Not Noted

___ Native Hawaiian/Pacific Islander
___ Hispanic

Country:______________

___ White
___ Mixed
___ Other (Specify): ___________
___ Unknown/Not noted
16. Study Visit History
a.) Date of T0 (mm/dd/yy)
___/___/___
b.) Date of most recent primary
care visit (mm/dd/yy)
___/___/___

c.) Re-occurring complaint of SSTI at most recent primary care visit? ___Yes
___No

d.) Visit Count within the past 12 months ____
(Visits with MD, PA, NP, Internal Medicine, Family Medicine, OB/GYN)

e.) Specialist visit counts within the past 12 months____
(Visits to Dermatologist, Emergency Room, etc.)

17. Laboratory Test Results
Sample Type

Date of testing:________________
Culture

Sensitivity

Nasal Swab

Lesion Specimen
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18. Medications Prescribed During the Past 24 Months
Drug Name

Rx Date

Dose

Frequency

Antibiotics
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Other
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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19. All patient visits for SSTI in the past 24 months (list each visit separately, using extra pages as needed)
------------------------------------------------------------------------------------------Date: __ __ ________
Location of SSTI: __________________
Incision and Drainage performed (Yes/No/Don’t Know)?
Culture Taken (Yes/No/Don’t Know)? _______________
Culture and Sensitivity Result: __________________
Antibiotics Prescribed:
1. Dose: ____________
2. Frequency: ___________
------------------------------------------------------------------------------------------Date: __ __ ________
Location of SSTI: __________________
Incision and Drainage performed (Yes/No/Don’t Know)?
Culture Taken (Yes/No/Don’t Know)? _______________
Culture and Sensitivity Result: __________________
Antibiotics Prescribed:
1. Dose: ____________
2. Frequency: ___________
------------------------------------------------------------------------------------------Date: __ __ ________
Location of SSTI: __________________
Incision and Drainage performed (Yes/No/Don’t Know)?
Culture Taken (Yes/No/Don’t Know)? _______________
Culture and Sensitivity Result: __________________
Antibiotics Prescribed:
1. Dose: ____________
2. Frequency: ___________
------------------------------------------------------------------------------------------Date: __ __ ________
Location of SSTI: __________________
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Incision and Drainage performed (Yes/No/Don’t Know)?
Culture Taken (Yes/No/Don’t Know)? _______________
Culture and Sensitivity Result: __________________
Antibiotics Prescribed:
1. Dose: ____________
2. Frequency: ___________
------------------------------------------------------------------------------------------Date: __ __ ________
Location of SSTI: __________________
Incision and Drainage performed (Yes/No/Don’t Know)?
Culture Taken (Yes/No/Don’t Know)? _______________
Culture and Sensitivity Result: __________________
Antibiotics Prescribed:
1. Dose: ____________
2. Frequency: ___________
------------------------------------------------------------------------------------------Date: __ __ ________
Location of SSTI: __________________
Incision and Drainage performed (Yes/No/Don’t Know)?
Culture Taken (Yes/No/Don’t Know)? _______________
Culture and Sensitivity Result: __________________
Antibiotics Prescribed:
1. Dose: ____________
2. Frequency: ___________
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Appendix F. CAMP2 Computable Phenotype and Data Elements
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