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SUMMARY

More than 2 million visits for skin and soft tissue infections (SSTIs) are seen in US emergency
departments (EDs) yearly. Up to 50% of patients with SSTIs, suffer from recurrences, but
associated factors remain poorly understood. We performed a retrospective study of patients with
primary diagnosis of SSTI between 2005 and 2011 using California ED discharge data from the
State Emergency Department Databases and State Inpatient Databases. Using a multivariable
logistic regression, we examined factors associated with a repeat SSTI ED visits up to 6 months
after the initial SSTI. Among 197 371 SSTIs, 16·3% were associated with a recurrent ED visit.
We found no trend in recurrent visits over time (χ2 trend = 0·68, P = 0·4). Race/ethnicity, age,
geographical location, household income, and comorbidities were all associated with recurrent
visits. Recurrent ED visits were associated with drug/alcohol abuse or liver disease [odds ratio
(OR) 1·4, 95% confidence interval (CI) 1·3–1·4], obesity (OR 1·3, 95% CI 1·2–1·4), and in
infections that were drained (OR 1·1, 95% CI 1·1–1·1) and inversely associated with hospitalization
after initial ED visit (OR 0·4, 95% CI 0·3–0·4). In conclusion, we found several patient-level
factors associated with recurrent ED visits. Identification of these high-risk groups is critical for
future ED-based interventions.

Key words: Skin and soft tissue.

INTRODUCTION

National trends in the United States have shown a
marked increase inambulatoryvisits andhospitalizations
for skin and soft-tissue infections (SSTIs) coinciding with
the emergence of community-acquired methicillin-
resistant Staphylococcus aureus (CA-MRSA), which is

the primary cause of up to 64% of SSTIs seen in emer-
gency departments (EDs) nationwide [1–4]. More than
90% of SSTIs are treated in the outpatient setting [5].
Among the estimated 34·8 million outpatient visits for
SSTIs between 2005 and 2011, about 33% of these were
seen in the ED [6–8].

Up to 70% of SSTI medical visits are complicated
by recurrent infections [9–12]. In non-ED settings
and small cohort studies, risk factors for SSTI recur-
rence include MRSA aetiology, recent hospitalization,
recent SSTI, cephalosporin use, comorbidities (e.g.
diabetes, obesity, HIV), and geographical location
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[12–16]. While there is a growing literature on predic-
tors of recurrent CA-MRSA and S. aureus SSTIs,
there are limited data on sociodemographic character-
istics and overall predictors of recurrent SSTIs from
large cohorts for those patients presenting to the ED
for SSTI care.

Improved knowledge of SSTI recurrence epidemi-
ology and risk factors in patients who present to ED
settings is critical for informing treatment guidelines,
and for guiding future study of ED-based interven-
tions, particularly for high-risk patients. Such knowl-
edge may assist clinicians identify patients at high
risk for visits to the ED for recurrent infection. Here
we describe rates and predictors of visits to the ED
for recurrent SSTIs in a very large population of
patients visiting the ED for an SSTI.

MATERIALS AND METHODS

Study design, setting, and data collection

We performed a retrospective study of recurrent SSTIs
in patients who visited an ED in California between
2005 and 2011. California, with more than 37 million
persons (in 2010), comprises over 12% of the US
population, the highest population of any US state,
with a large proportion of publicly and underinsured
patients and higher than national proportion of
patients that use the ED for care [17–19]. Besides
the large size, we chose California because of the abil-
ity to track readmissions across facilities within the
entire state, the amount of clinical information
encoded in its health records, and because it was one
of the earliest spots in the United States to be affected
by the CA-MRSA epidemic [3, 20–22].

The study utilized California ED discharge data
from the State Emergency Department Databases
(SEDD) and the State Inpatient Databases (SID)
from the Healthcare Cost and Utilization Project
(HCUP) of the US Department of Health and
Human Services Agency for Healthcare Research
and Quality. The dataset included all ED visits and
subsequent hospitalizations at non-federal (e.g. non-
military, Veterans Administration, or Indian Health
Service), short-term general, and other speciality hos-
pitals in California between 2005 and 2011

Statistical methods

We used multivariable logistic regression to investi-
gate the magnitude to which sociodemographic

factors and comorbidities at the time of hospitaliza-
tion were associated with the odds of having one or
more recurrent SSTI visits. Variables were selected
based on the aetiology of SSTIs, comorbidities asso-
ciated with an increased risk of SSTIs, and sociodemo-
graphic characteristics associated with higher risk of
recurring SSTIs based on review of the prior literature
[10, 12, 13, 23]. We examined the correlation between
variables using Spearman’s correlation coefficient,
and we assessed multicollinearity using the variance
inflation factor. Additionally, a proportional trend
analysis was conducted to determine if the rate of
SSTI recurrent visits changed over time. Stata
v. 14.1 (StataCorp, USA) was used for all analyses.

The analysis included all patients with a principal
diagnosis of uncomplicated SSTI or ‘other skin and
subcutaneous infections’, using previously described
definitions [5]. The included ICD-9-CM codes are
listed in Table 1. A recurrent visit was defined as
any patient who returned to the ED for an SSTI
between 2 weeks and 6 months (180 days) after an ini-
tial visit. This conservative time-frame allowed a focus
on recurrent cases proximal to the initial SSTI while
excluding follow-up visits that were likely for the
same infection.

Data on primary visits were included for years
2006–2010. Primary visit data from years 2005 and
2011 were excluded from the final analysis because
recurrent visits within 180 days were not accurately
represented for patients whose first visit may have
fallen before January 2005 or whose recurrent visit
may have fallen after December 2011. Data from
2005 were used only to determine if a primary visit
in 2006 was indeed a primary visit and not a recurrent
visit from 2005. Data from 2011 were used only for
finding recurrent infections.

A number of sociodemographic and patient-level
factors were investigated in the model. Socio-
demographic factors included age, gender, race, health
insurance type, household income, geographical
location, degree of urbanization, and visit year.
Age was divided into four categories: <15, 15–44,
45–64, and >64 years. Household income was repre-
sented by the quartile of the median household
income in the patient’s zip code. Geographical loca-
tion was defined as southern and northern
California, divided near the 37° latitude (as per the
2010 county-level census data). Degree of urbaniza-
tion was divided into four categories using the 2003
urban influence codes: large metropolitan area (51
million residents); small metropolitan area (<1 million
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residents); micropolitan area; and neither metropol-
itan nor micropolitan area [24].

Patient-level factors included patient discharge dis-
position (whether the patient was admitted to the hos-
pital after their ED visit), comorbidities, SSTI
treatment factors, including antibiotic injection and
incision or drainage, and aspiration. Comorbidities
investigated in the model included AIDS; alcohol
abuse, drug abuse, and liver cancer; breast cancer,
lymph cancer, and solid tumour; chronic pulmonary
disorder; diabetes; obesity; and peripheral vascular
disorder. In addition, a Charlson comorbidity score
[25] was calculated for each patient.

RESULTS

Of 197 371 SSTI patients included in this analysis,
32 098 (16·3%) had at least one recurrent SSTI visit
and 10 419 (5·3%) had more than one recurrent
SSTI visit (Table 2). SSTI recurrent visit rate varied
by year, with the highest recurrent visit rate in 2006
(6394 patients, 16·6%) and the lowest in 2007 (6108
patients, 16·1%). The overall number of SSTI patients
increased slightly over this period from 38 462 patients
in 2006 to 41 588 patients in 2010 (Table 2). The most

common diagnosis was cellulitis, which accounted for
96·75% of visits (ICD-9 codes 681 and 682), although
recurrence rates did not differ for different diagnoses
(Table 1).

The demographic predictors included in this ana-
lysis were all significantly associated with a patient’s
odds of having a recurrent ED visit (Table 3).
Non-senior adults were more likely than children to
have a recurrent SSTI visit [age 18–44 years: odds
ratio (OR) 1·36, 95% confidence interval (CI) 1·27–
1·45; age 45–64 years: OR 1·19, 95% CI 1·11–1·27),
while the elderly were less likely to have a recurrent
visit (OR 0·78, 95% CI 0·72–0·84). Female patients
had 11% higher odds of a recurrent visit compared
to male patients (OR 1·11, 95% CI 1·08–1·14), and
non-Hispanic white patients also had significantly
higher rates of recurrent visits than other races/ethni-
cities (Black: OR 0·87, 95% CI 0·83–0·91; Hispanic:
OR 0·90, 95% CI 0·87–0·93; Asian or Pacific
Islander: OR 0·61, 95% CI 0·55–0·67).

Insurance status was significantly associated with a
patient’s odds of a recurrent visit. However, while
Medicare coverage or self-pay status were both
slightly higher compared to patients with private
insurance coverage (Medicare: OR 1·09, 95% CI
1·04–1·13; self-pay: OR 1·07, 95% CI 1·03–1·13),
patients with Medicaid were less likely to have a recur-
rent visit (OR 0·67, 95% CI 0·64–0·70). Geography
and income were also important. Patients from
wealthier areas were less likely to have recurrent visits
(wealthiest vs. poorest quartile: OR 0·92, 95% CI
0·88–0·96). Patients treated in northern California
were slightly more likely to have a recurrent visit com-
pared to patients in southern California (OR 1·03,
95% CI 1·01–1·06). In addition, patients treated in
rural areas (neither metropolitan nor micropolitan)
had 22% lower odds of a recurrent visit compared to

Table 1. Types of skin and soft tissue infections

Infection type ICD-9 code No. of infections (%) 51 Recurrence

Carbuncle and furuncle 680.XX 1097 (0·56) 257 (0·80)
Cellulitis and abscess of finger and toe 681.XX 11 669 (5·91) 1477 (4·60)
Impetigo 684.XX 637 (0·32) 151 (0·47)
Other cellulitis and abscess 682.XX 179 293 (90·84) 29 077 (90·59)
Other local infections of skin and subcutaneous tissue 686.XX 2912 (1·48) 672 (2·09)
Inflammatory disease of breast 611·0 712 (0·36) 185 (0·58)
Other specified diseases of hair and hair follicles 704·8 963 (0·49) 259 (0·81)
Erysipelas 35 88 (0·04) 20 (0·06)

Total 197 371 32 098 (16·26)

Table 2. Skin and soft tissue infection recurrence by
year

Year No recurrence 51 Recurrence >1 Recurrence

2006 32 068 6394 2141
2007 31 933 6108 2000
2008 33 153 6362 2015
2009 33 298 6467 2103
2010 34 821 6767 2160

Total 165 273 32 098 10 419
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Table 3. Predictors of skin and soft tissue infection recurrence

No recurrence
n (%)

51 Recurrence
n (%) OR (95% CI)

Total 165 273 32 098 197 371
Age, years

<18 8512 (5·2) 1207 (3·8) Ref.
18–44 55 415 (33·5) 13 083 (40·8) 1·36 (1·27–1·45)*
45–64 66 101 (40·0) 13 603 (42·4) 1·19 (1·11–1·27)*
>64 35 245 (21·3) 4205 (13·1) 0·78 (0·72–0·84)*

Gender
Male 94 128 (57·0) 17 829 (55·5) Ref.
Female 71 145 (43·0) 14 269 (44·5) 1·11 (1·08–1·14)*

Race
White 99 186 (60·0) 19 711 (61·4) Ref.
Black 14 259 (8·6) 2960 (9·2) 0·87 (0·83–0·91)*
Hispanic 43 365 (26·2) 8269 (25·8) 0·90 (0·87–0·93)*
Asian or Pacific Islander 4988 (3·0) 436 (1·4) 0·61 (0·55–0·67)*
Native American 348 (0·2) 109 (0·3) 1·11 (0·89–1·39)
Other 3127 (1·9) 613 (1·9) 0·89 (0·81–0·97)*

Insurance type
Private 45 389 (27·5) 7449 (23·2) Ref.
Medicare 36 007 (21·8) 8983 (28·0) 1·09 (1·04–1·14)*
Medicaid 42 759 (25·9) 5463 (17·0) 0·67 (0·64–0·70)*
Self-pay 24 668 (14·9) 6680 (20·8) 1·07 (1·03–1·13)*
Other 16 450 (10·0) 3523 (11·0) 1·09 (1·03–1·15)*

Median household income quartile
First (poorest) 54 016 (32·7) 11 925 (37·2) Ref.
Second 44 210 (26·7) 8864 (27·6) 0·97 (0·94–1·00)*
Third 38 097 (23·1) 6744 (21·0) 0·91 (0·88–0·95)*
Fourth (wealthiest) 28 950 (17·5) 4565 (14·2) 0·92 (0·88–0·96)*

Disposition
Routine 141 861 (85·8) 28 777 (89·7) Ref.
Home healthcare 18 816 (11·4) 2220 (6·9) 1·07 (1·02–1·13)*
Against medical advice 4350 (2·6) 1075 (3·3) 1·16 (1·09–1·25)*
Discharge alive, destination unknown 246 (0·1) 26 (0·1) 0·86 (0·57–1·30)

Region
South 92 969 (56·3) 17 130 (53·4) Ref.
North 72 304 (43·7) 14 968 (46·6) 1·03 (1·01–1·06)*

Degree of urbanization
Large metropolitan areas 119 073 (72·0) 22 045 (68·7) Ref.
Small metropolitan areas 40 496 (24·5) 8773 (27·3) 0·98 (0·95–1·01)
Micropolitan areas 4279 (2·6) 1033 (3·2) 0·94 (0·87–1·01)
Not metropolitan or micropolitan area 1425 (0·9) 247 (0·8) 0·78 (0·68–0·90)*

Year
2006 32 068 (19·4) 6394 (19·9) Ref.
2007 31 933 (19·3) 6108 (19·0) 0·97 (0·93–1·01)
2008 33 153 (20·1) 6362 (19·8) 0·98 (0·95–1·02)
2009 33 298 (20·1) 6467 (20·1) 1·01 (0·97–1·05)
2010 34 821 (21·1) 6767 (21·1) 1·03 (0·99–1·07)

Admitted
No 58 992 (35·7) 19 453 (60·6) Ref.
Yes 106 281 (64·3) 12 645 (39·4) 0·35 (0·34–0·36)*

Comorbidities (all binary)
AIDS 1101 (0·7) 243 (0·8) 0·81 (0·70–0·94)*
Abuse (alcohol, drug, liver disease) 21 819 (13·2) 5497 (17·1) 1·35 (1·32–1·39)*
Cancer (breast, lymph, solid tumour) 9901 (6·0) 1264 (3·9) 0·87 (0·82–0·92)*
Chronic pulmonary disorder 17 538 (10·6) 2946 (9·2) 1·03 (0·98–1·08)
Diabetes 44 516 (26·9) 7477 (23·3) 0·92 (0·89–0·95)*
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patients living in metropolitan areas (OR 0·78, 95%
CI 0·68–0·90).

A patient’s health condition was significantly asso-
ciated with the odds of recurrent visits. Admitted
patients, who are likely sicker than discharged
patients, had 65% lower odds of a recurrent visit com-
pared to patients who were not admitted (OR 0·35,
95% CI 0·34–0·36), however, those who were dis-
charged to home healthcare had higher odds of recur-
rence (OR 1·07, 95% CI 1·07–1·08). Patients’ odds of a
recurrent visit increased by 7% with each 1-unit
increase in Charlson comorbidity score (OR 1·07,
95% CI 1·07, 1·08). However, not all of the individual
comorbidities analysed were associated with higher
odds of a recurrent visit. For instance, patients with
a history of drug or alcohol abuse or liver disease
had a higher odds of a recurrent visit (OR 1·35, 95%
CI 1·32–1·39). Similarly, obese patients had 30%
higher odds of a recurrent visit (OR 1·30, 95% CI
1·24–1·36). However, patients with AIDS, cancer,
and diabetes all had lower odds of recurrent visits
compared to patients without these conditions
(AIDS: OR 0·81, 95% CI 0·70–0·94); cancer: OR
0·87, 95% CI 0·82–0·92; diabetes: OR 0·92, 95% CI
0·89–0·95). Moreover, certain comorbidities, such as
chronic pulmonary disorder and peripheral vascular
disorder were not associated with a patient’s likeli-
hood of an SSTI recurrent visit (Table 3).

Treatment (or lack thereof) also impacted the like-
lihood of a recurrent visit. Patients whose infections
were drained or aspirated had higher odds of a recur-
rent visit compared to patients who did not receive
these treatments (OR 1·10, 95% CI 1·07–1·13).
Patients who were discharged against medical advice
were also more likely to have an SSTI recurrent visit
(OR 1·16, 95% CI 1·09–1·25). No significant differ-
ence in the odds of an SSTI recurrent visit between
the years included in this analysis was found, and a

proportional trend analysis also showed no significant
trend in recurrent visits over time (χ2 trend = 0·68, P=
0·409).

Many of the predictors included in this analysis
were also significantly associated with a patient’s
odds of having more than one recurrent visit
(Supplementary Table S1). In general, the magnitude
of association was greater when predicting multiple
recurrent visits than one or more recurrent visits.
For example, adults aged 18–44 years had 41% higher
odds of having multiple recurrent visits compared to
patients asged <18 years (OR 1·41, 95% CI 1·26–
1·57), in contrast to 36% higher odds of having any
recurrent visit (OR 1·36, 95% CI 1·27–1·45).
However, some factors that were associated with the
odds of having one or more recurrent visit were not
significantly associated with the odds of having mul-
tiple recurrent visits. Household income, patient’s dis-
position, and geographical location were not
predictive of a patient’s odds of having multiple recur-
rent visits, though these factors were significantly
associated with odds of recurrent visits in general
(Table 3).

Finally, although the logistic regression shows no
significant difference in odds of recurrent visits
between years, a proportional trend analysis showed
a very slight but significant decreasing trend in mul-
tiple recurrent visits over time (slope =−0·0007, χ2

trend = 3·94, P = 0·047).

DISCUSSION

To our knowledge, this study is the first to evaluate
rates and sociodemographic and clinical predictors
of visits for recurrent SSTI in the ED at such a large
scale. We found that recurrent visits are a common
problem, as over 16% of all SSTI patients returned
to the ED at least one time for a similar condition

Table 3 (cont.)

No recurrence
n (%)

51 Recurrence
n (%) OR (95% CI)

Obesity 19 088 (11·5) 3048 (9·5) 1·30 (1·24–1·36)*
Peripheral vascular disorder 5557 (3·4) 729 (2·3) 1·03 (0·95–1·12)

Procedures
Antibiotic injection 2791 (1·7) 341 (1·1) 1·05 (0·94–1·18)
Incision/drain and aspiration 39 743 (24·0) 8489 (26·4) 1·10 (1·07–1·13)*

Charlson score (mean) 2·37 2·77 1·07 (1·07–1·08)*

OR, Odds ratio; CI, confidence interval.
* Significant at the 0·05 level.
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in the 6 months following an initial SSTI. While these
rates are significantly lower than the 28–39% recur-
rence rate of prior studies [15, 16], prior studies
included only patients with purulent wounds that
could be cultured. However, as discussed below, our
study examines only those patients that presented to
the ED that subsequently sought care for their recur-
rent SSTI in the ED. Thus our estimates may be lower
than true recurrence rates as some patients may have
sought care for recurrent infections in non-ED settings
such as clinics or with their primary-care provider.

SSTIs are disproportionately seen in EDs. In this
large sample, we found multiple sociodemographic
factors associated with recurrent ED visits for
SSTIs, including age, race/ethnicity, and insurance
status. The most surprising of these was race, as previ-
ous studies have not identified race-associated differ-
ences in recurrence rate [15, 26]. However, it is likely
that the observed difference is related to differences
in healthcare utilization patterns, and not differences
in predisposition to recurrent SSTIs. Disparities in
healthcare utilization and outcomes could potentially
be addressed with ED-based interventions to improve
appropriate treatment to decrease risk recurrence,
such as education on home-based management and
hygiene, as well as linkages to appropriate care.

Interestingly, while patients seeking care in the ED
generally are more likely to be underinsured and of
minority status, we found that minority patients and
those with Medicaid status were less likely to have a
recurrent SSTI visit, whereas lower household income
was associated with increased likelihood of a recurrent
visit. This conflicting result may perhaps be explained
by the higher rate of recurrent visits among self-pay
patients (typically a poorer group). Together these
findings suggest that having Medicaid may provide
access to additional resources (e.g. primary-care pro-
viders) compared to those with no insurance that
prevents ED recidivism. Further investigation of
socioeconomics and SSTI recurrence is warranted.

We found that certain comorbidities, specifically
obesity, drug or alcohol abuse, and liver disease
were associated with increased likelihood of recurrent
SSTI visits. While CA-MRSA, a primary cause of
SSTIs [1–4], can strike healthy individuals, common
comorbidities may be important predictors of
community-acquired S. aureus infection [11, 27]. Our
findings suggest these populations are not only at
higher risk of SSTIs but of SSTI recurrences as well.

Recent data on SSTIs in more than 2 million people
found that diabetics have a fivefold increased SSTI

incidence (4·9% vs. 0·8% per year) as well as higher
rates of SSTI complications, including hospitalization,
bacteraemia, and sepsis [28]. Recent data also suggest
obesity is a risk factor for CA-MRSA, including
recurrent invasive disease [27]. Interestingly, we
found that diabetes was associated with a lower risk
of recurrent SSTIs, as were AIDS and cancer. The rea-
sons for this are unclear, but may stem from the fact
that these populations have lower barriers to access
care and perhaps present in an earlier stage of infec-
tion that is less likely to relapse or are perhaps treated
more aggressively than non-diabetic patients.
Hospitalized patients had decreased odds of recurrent
visits, which may reflect a more thorough evaluation
and aggressive medical and surgical treatment before
being released or perhaps access to post-discharge
care that patients who are not hospitalized lack (see
Supplementary Tables S2 and S3).

Most studies of MRSA-related SSTIs have been per-
formed in urban areas, where the epidemic was first
described [3]. Data on the incidence of SSTIs or
CA-MRSA in non-urban or suburban regions other
than Native American communities are scarce [29, 30].
In this study, patients in low-density or rural areas of
California had significantly reduced odds of recurrent
visits. Reasons for this are unclear and perhaps related
to rural areas sought care for their infections with
primary-care providers. Alternately, prior studies have
demonstrated that household crowding is associated
with CA-MRSA infection and recurrence [31] and it is
possible that persons living in areas of low density
may experience less household crowding, although
they face increased barriers to access which may reduce
their recurrent visit rate [32].

Hospitalization for patients diagnosed with cutane-
ous abscess in the ED is uncommon, with fewer than
5% requiring admission [26]. In terms of treatment,
while we lacked much clinical detail, patients with
drained or aspirated SSTIs had higher odds of a recur-
rent visit compared to patients who did not receive
these treatments. Although we were unable to
confirm a specific diagnosis of cellulitis versus abscess
in these patients due to coding vagaries (see below),
the higher odds of recurrent visits associated with
these procedures may reflect that cutaneous abscess,
which are associated with CA-MRSA [6, 7], have
higher rates of recurrence compared to non-
suppurative cellulitis.

As noted above, one major limitation of our inves-
tigation is that the databases that we used allowed us
only to examine SSTI recurrences that represent to
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EDs. Thus we cannot truly examine recurrence rates
in this population and instead are focused on ED
recidivism, which likely significantly underestimates
recurrent disease. Additionally, our design may intro-
duce bias in our analysis as some subpopulations may
be more likely to receive care outside EDs for recur-
rent infection. Nevertheless, EDs remain a primary
source of care for a large number of patients with
SSTIs [6, 7] and it may be unlikely that a single ED
visit for an SSTI would change a patients access or
preferred point of care for a semi-urgent issue.
Another limitation is our use of an administrative
datasets to try to categorize of SSTI subtypes; more
specifically, the ICD-9 billing code for abscess and cel-
lulitis is the same (682.XX) and administrative data-
bases cannot untangle these two forms of SSTI and
these infection subtypes likely have different aetiolo-
gies and prognoses [33]. Cutaneous abscesses may be
more likely to recur than other types of SSTIs, pos-
sibly due to their association with CA-MRSA [16]
the most common bacterial cause for culturable
SSTIs nationwide [1–4]. While we were not able to
assess MRSA as an aetiology of SSTI due to the
lack of microbiology results in these datasets, our
assumption that cutaneous abscesses are driving the
higher recurrence rate is supported by the higher
odds of a recurrent ED visit in adults aged 15–44
years, since CA-MRSA abscesses are more likely to
occur in this population [3]. However, secular S. aur-
eus epidemiological trends, which may have peaked in
the mid-2000s and subsequently decreased nation-
wide, may also be driving some of the results [34, 35].

There are additional limitations to our study. Our
analysis did not account for patients that moved out
of the state, came from out of the state, or died.
Thus, some of the associations identified in this ana-
lysis may be more indicative of patients who are likely
to seek follow-up care at an ED rather than those who
are likely to have recurrent SSTIs. Additionally, reli-
ance on ICD-9 codes may not have captured all
patients presenting to the ED for an SSTI, as we
only included patients with a primary diagnosis that
met our criteria. The finding that admitted patients
were significantly less likely to have a recurrent visit
for SSTI leads to concerns that more critically ill
patients with sepsis as their primary diagnosis may
have been excluded.

Finally, SEDD is an administrative dataset and infor-
mation on potentially important clinical variables,
behavioral variables, and treatment is limited or
non-existent. Given literature that suggests antibiotic

treatment may be associated with decreased recurrent
lesions and improved initial outcomes [36, 37], we
were unable to evaluate the role of antibiotic treatment
in recurrent visits. The lower threshold for antibiotic
treatment in immunosuppressed patients is also likely
an important confounder. Additionally combining vari-
ous categories of SSTIs (e.g. cellulitis, abscess, furuncu-
losis), may be conceptually limiting in our analysis.
Nevertheless, while we were unable to verify the diagno-
sis of abscess, the presence of aspiration or incision and
drainage procedures may serve as a proxy for cutaneous
abscess. We were also unable to confirm that subse-
quent ED visits for SSTIs were not associated with
treatment failure for the initial SSTI rather than a
true recurrence, especially given patients will often
return to the ED for re-evaluation per standard ED
practice. However, the exclusion of visits within 2
weeks of the initial visit likely diminishes this likelihood.

In conclusion, we found multiple sociodemographic
factors and comorbidities associated with returning to
the ED for a recurrent SSTI in a large population of
patients in California. Identification of patients at
risk for recurrent ED visits for SSTIs could help target
therapy such as improving care access, or perhaps
treating high risk patients with more appropriate anti-
biotics. Further investigation should better define the
characteristics of populations at risk for recurrent
SSTI visits, including their infection subtype, as
those at risk for recurrent infection could be targets
for interventions that could reduce the burden of
repeat visits for this very common condition.
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