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Introduction. Urinary tract infections (UTIs) and sexually transmitted infections (STIs) can have overlapping signs, symptoms,
and fndings on urinalysis. Our objective was to determine if patient or provider demographics are associated with diferences in
the diagnosis and management of UTIs and STIs in the emergency department (ED). Methods. We analyzed 38,062 ED patient
encounters from a single healthcare system between April 18, 2014, and March 7, 2017. All encounters were women ≥18 years of
age and not admitted to the hospital. We performed logistic regression using patient and provider demographics, laboratory
testing results, ED triage data, and ED diagnoses. Results. Te patient’s age, race, and marital status were not associated with
having an ED UTI diagnosis with a urine culture ≥10,000 colony forming units (CFUs)/mL (vs. <10,000CFUs/mL). Patient race
and the sex of the ED provider were not associated with diferences in empiric antibiotic treatment for gonorrhea and chlamydia
during the ED encounter. Patient’s race and the sex of the ED provider were also not associated with discordance between empiric
antibiotic therapy given in the ED and the results of gonorrhea and chlamydia tests that resulted following the ED encounter.
Conclusion. In our multivariate analyses, we did not observe that the patient’s race resulted in signifcant diferences in the
diagnosis of UTIs with bacteriuria ≥10,000CFU/mL or diferences in the empiric treatment of gonorrhea and chlamydia in-
fections among those tested for the infection in the ED. Te patient’s age and marital status, but not the provider’s sex, were
signifcantly associated with diferences in the management of gonorrhea and chlamydia.

1. Introduction

Rates of gonorrhea and chlamydia are rising in theUnited States,
and an increasing number of sexually transmitted infections
(STIs) are being diagnosed in the emergency department (ED)
[1–4]. Approximately, 20% of Americans have an STI and new
STIs result in $16 billion in direct medical care [5]. Managing
STIs in the ED can be challenging because patients can be
asymptomatic or present with varied signs and symptoms. STIs
in women can be challenging to diferentiate clinically from
urinary tract infections as both can have overlapping signs,
symptoms, and laboratory fndings on urinalysis. Furthermore,
the results of nucleic acid amplifcation tests (NAATs) for

gonorrhea, chlamydia, and trichomonas may not be available to
the clinician during the patient’s ED encounter requiring
providers to either empirically treat for STIs in the EDorwait for
the results of diagnostic testing. If awoman goes untreated for an
STI, the risks may include chronic pelvic pain, infertility, genital
cancers, and an increased risk for HIV [2]. Tese risks must be
balanced against the harms of administering unnecessary
antibiotics.

Urinary tract infections (UTIs) are among the most
common bacterial infections diagnosed in the emergency
department (ED) [6]. An estimated one ffth of ambulatory
medicine encounters involving UTI occurs in the ED [6].
Te diagnosis of a bacterial UTI traditionally relies on the
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patient’s signs, symptoms, or both, of a UTI plus a positive
urine culture. However, urine culture results are unavailable
during the clinical encounter, and ED clinicians are fre-
quently noncompliant with evidence-based recommenda-
tions for UTI management [7]. Not all ED patients
diagnosed with a UTI receive a urine culture. Patients at risk
for sexually transmitted infections (STIs) and with con-
current genitourinary complaints do not always receive ED
testing for STIs [8]. As a result, ED clinicians likely over-
diagnose UTIs and underdiagnose STIs [8].

Racism, racial disparities, and implicit bias exist within
our healthcare system, adversely afecting the quality of care
[9, 10]. Previous studies have shown racial inequality in STI
testing, although there are few studies related to STIs in the
ED [11–15]. Little has been published on disparities in di-
agnosing and managing UTIs, particularly in the ED
[16–18]. Our primary study objective was to determine if
a patient’s race is associated with diferences in the diagnosis
and management of genitourinary tract infections. Sec-
ondarily, we looked at other patient and provider de-
mographics to determine if they were also associated with
diferences in the diagnosis and management of STIs and
UTIs. Specifcally, we looked for diferences in bacteriuria in
the urine culture among women diagnosed with a UTI, the
empiric treatment of gonorrhea and chlamydia during the
ED encounter, and the frequency with which there was
discordance with gonorrhea and chlamydia test results and
the administration of empiric antibiotic for those infections
during the ED encounter.

2. Materials and Methods

Te <removed for blinding> institutional review board
approved the study with a waiver of informed consent. We
utilized an existing data set of 75,000 ED patient encounters,
but our analysis only included 38,254 women who were not
admitted to the hospital. All patient encounters in the data
set were at least 18 years of age and seen at university
hospitals between April 18, 2014, and March 7, 2017. All
patient encounters in the data set were tested for gonorrhea,
chlamydia, or trichomonas or they had a urinalysis plus
urine culture during their ED visit. Patients who received
empiric antibiotics for STIs but did not receive STI testing
were not included in the data set. Similarly, the data set did
not include patients who received a urinalysis without
a urine culture or STI testing. Te data set contained ret-
rospective data extracted from the electronic medical re-
cords by an institutional information technology team. Data
from this data set have been published previously, including
how the data set was created [19–28].

Women who received azithromycin and ceftriaxone in
the ED or ceftriaxone in the ED, plus an outpatient pre-
scription for doxycycline, were considered to be treated for
gonorrhea and chlamydia. Tese were the management
recommendations for gonorrhea and chlamydia when
clinical care was administered [29]. Women not receiving
those antibiotics during their ED encounter were considered
not empirically treated for gonorrhea and chlamydia. We
considered ED testing and treatment for gonorrhea and

chlamydia to be concordant when (1) a patient was em-
pirically treated for gonorrhea and chlamydia and had
a positive NAAT for gonorrhea, chlamydia, or both or (2)
a patient was not empirically treated for gonorrhea and
chlamydia and they had both negative gonorrhea and
chlamydia NAATs. We considered ED testing and treatment
for gonorrhea and chlamydia to be discordant when (1)
a patient was empirically treated for gonorrhea and chla-
mydia, but they were negative for both gonorrhea and
chlamydia by NAAT or (2) a patient was not empirically
treated for gonorrhea and chlamydia but had a positive
NAAT for gonorrhea, chlamydia, or both. Indeterminant or
erroneous NAAT results for gonorrhea and chlamydia were
not included in the analysis.

A urinalysis was performed if any test from the urinalysis
was reported. Te urine source was categorized as clean
catch/voided, “other” (i.e., bladder catheter, straight cath-
eter, ileostomy, nephrostomy, suprapubic, or urostomy,
etc.), or it was not documented. Te urinalysis was cate-
gorized as follows: bacteria (0–4+), blood (0–3+), glucose
(positive or negative), ketones (positive or negative), leu-
kocyte esterase level (0–3+), mucous (0–4+), nitrite (positive
or negative), pH [5–9], protein (positive or negative), red
blood cells (RBCs) 0–101 cells/high powered feld (cells/
HPF), trichomonas (positive or not reported), white blood
cell (WBC) clumps (positive or negative), WBCs 0–101
(cells/high powered feld (HPF)), and yeast (present or
none). Te clinical laboratories reported urine RBCs and
WBCs in various ways. Te mean was used in the analysis if
a range was reported. If >100 cells/HPF were reported,
101 cells/HPF were used for analysis. Te urine culture was
classifed as ≥10,000 colony forming units (CFUs)/mL or
<10,000 CFUs/mL. All laboratory testing and cultures were
ordered at the treating clinician’s discretion.

If any wet mount results were reported, women were
categorized as having a vaginal wet mount. Vaginal wet
mount clue cells, trichomonas, and yeast were either present
or absent. Vaginal wet mountWBCs were categorized as ≤10
or 11–100 cells/HPF [24].

Tere were 1,913 women who tested positive for
T. vaginalis, and this was by urinalysis 384/26,880 (1.4%),
vaginal wet mount 1,354/15,572 (8.7%), and NAAT 418/
4,923 encounters (8.5%); however, the women may have had
more than 1 positive test during the encounter. ED clinicians
do not use the urinalysis to diagnose T. vaginalis because of
low sensitivity (but does have high specifcity). Te vaginal
wet mount has moderate sensitivity and high specifcity,
while the NAAT has high sensitivity and specifcity [30–32].
Both the urinemicroscopy and vaginal wet mount results are
available to the clinician during the ED encounter, and to
avoid multicollinearity in the multivariable analysis, we
combined these T. vaginalis results into a single variable,
indicating whether T. vaginalis infection was known during
the ED encounter as follows: (1) positive for T. vaginalis
during the ED encounter: positive result by urine micros-
copy, vaginal wet mount, or both; (2) negative for
T. vaginalis infection during ED encounter: negative
T. vaginalis by vaginal wet mount and negative by urine
microscopy if the urinalysis was performed; and (3) vaginal
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wetmount not performed: vaginal wet mount not performed
and urine microscopy negative for T. vaginalis if a urinalysis
was performed. Te T. vaginalis, N. gonorrhea, and
C. trachomatous NAAT Aptima (Hologic) were considered
separately because these test results did not result until after
the ED visit. When examining women empirically treated
for gonorrhea and chlamydia in the ED and for concordance
and discordance between empiric antibiotics for gonorrhea
and chlamydia during the ED encounter and the testing
results, we only examined women who had both a positive or
negative NAAT for gonorrhea and chlamydia.

Te demographic variables used in the analysis included
the patient’s age (18–28, 29–39, 40–50, 51–61, and
≥62 years), race (Black/African American (n� 25,429),
White (11,995), and Asian (n� 163) which we combined
with “other” (n� 475) in our analysis), and marital status.
We considered age a categorical variable given the nonlinear
distribution of STIs across the age spectrum [27, 29]. Tere
were 192 persons of unknown race and 131 persons with the
unknown marital status. Te sex and training level of the
primary clinician who was principally caring for the patient
were considered in our multivariable modeling as follows:
(1) the resident: for any patient encounter involving a resi-
dent; (2) the attending: for any attending physician-only
encounters; and (3) the advanced practice practitioner
(APP): for any encounter involving an APP or an APP plus
an attending physician. Te principal clinician caring for the
patient was considered to be a resident for encounters in-
volving a resident, APP, and an attending physician because
residents would occasionally sign out unfnished patients to
an APP but APPs would not sign out cases to residents. Both
APPs and residents would occasionally sign out unfnished
patient encounters to attending physician or to another APP
or resident, respectively.

Te following triage and encounter data were included in
the analysis if it was present for the clinical encounter:
whether the patient has a primary care physician docu-
mented, the method of ED arrival, and the triage emergency
severity index (ESI). Women were diagnosed with a UTI if
they had an International Classifcation of Diseases (ICDs),
Ninth Revision or Tenth Revision, code of N30.90, O86.22,
N30.00, N30.91, N30, N30.0, N30.01, N30.9, O23.10, O86.20,
N39.0, O08.83, O03.38, O04.88, O03.88, O86.2, O86.29,
O23.40, 646.64, 599.0, 639.8, 646.60, 595.0, 595.9, or 595.89.
Women were considered pregnant if they had a documented
positive pregnancy test or an ICD Ninth Revision or Tenth
Revision, code of O00.1, O00.8, O21.9, O00.90, Z32.01, O00,
O20, V72.42, 643.93, or 633.90.

2.1. Statistical Analysis. Patient demographics, clinical
characteristics, and provider characteristics were sum-
marized as count (percentage) for categorical variables
and median (interquartile range) for continuous variables.
Univariate and multivariable logistic regression analyses
were used to investigate the associations between our
outcomes of interest and patient/provider characteristics.
Variables for the regression analysis were chosen based on
available patient and provider data (Table 1). Not all

women undergoing STI testing had a urinalysis or
a vaginal wet mount. However, we included these vari-
ables in our regression analyses because genitourinary
tract infections can cause nonspecifc infammatory
changes on both tests, which could have infuenced cli-
nician management decisions [8]. Te analyses were
conducted by BlueSky Statistics software v7.40 (BlueSky
Statistics LLC). All tests were two sided, and p values
<0.05 were considered signifcant.

3. Results

38,254/75,000 (51%) encounters in the data set met our
inclusion criteria of being a woman who was not admitted to
the hospital and were included in the analysis. Descriptive
statistics are summarized in Table 1. Within our cohort, UTI
(n� 8,330) was diagnosed in 1,437 (17.3%) women with no
urine culture performed, 3,915 (47.0%) with <10,000CFU/
mL bacterial growth, and 2,978 (35.8%) with ≥10,000CFU/
mL bacterial growth. 6,893 (82.7%) women diagnosed with
a UTI received a urine culture. A total of 22,668 women
received a urine culture, of which 5,655 (24.9%) had
≥10,000 CFU/mL bacterial growth. Among those women
with ≥10,000 CFU/mL bacterial growth on urine culture,
2,978 (52.7%) were diagnosed with a UTI.

Among those being diagnosed with a UTI in the ED and
with a documented patient race, they were Black/African
American (n� 4,534), White (n� 3,611), and Asian/others
(n� 142) (Table 2). Te rates of being diagnosed with a UTI
and having a urine culture ≥10,000CFU/mL were 1552
(34.3%) for Black/African American, 1355 (37.5%) for
White, and 53 (37.3%) for Asian/others.

Tere were 16,317 patient encounters with positive or
negative test results for gonorrhea, chlamydia, or both.
Among these, they were Black/African American
(n� 14,522; 89.0%), White (1,509; 9.2%), Asian/others
(n� 217; 1.3%), and unknown race (69; 4.2%). Teir marital
status was reported as married/life partner (n� 1,432; 8.8%),
single (14,210; 87.1%), widowed (72; 0.4%), divorced/sepa-
rated (556; 3.4%), and unknown marital status 47 (0.3%).
Tere were 1,300 (8.0%) who tested positive for chlamydia,
473 (2.9%) who tested positive for gonorrhea, and 149
(0.9%) who tested positive for both gonorrhea and chla-
mydia.Tere were 1,516/14,481 (10.5%) tested Black/African
American women infected with gonorrhea, chlamydia, or
both compared with 90/1,503 (6.0%) of White women
(p< 0.001).

Tere were 16,199 encounters with both NAAT results
being positive or negative for gonorrhea and chlamydia
(Table 3). Of these, 3,068 (18.9%) were given empiric an-
tibiotics for gonorrhea and chlamydia during the ED en-
counter compared to 13,131 (81.1%) not given empiric
antibiotics for gonorrhea and chlamydia. Women had
concordance with being given empiric antibiotics in the ED
for gonorrhea and chlamydia and their NAATresults for one
or both of those infections (n� 12,526; 77.3%) compared
with discordance between empiric antibiotics in the ED and
their NAAT result (n� 3,673; 22.7%).
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Table 1: Descriptive analysis of patient demographics and clinical characteristics for all encounters by patient’s race.

White (N� 11,995) Asian/other race (N� 638) Black/African
American (N� 25,429) Total (N� 38,062)

Age (years)
18–28 2,845 (23.7%) 277 (43.4%) 13,244 (52.1%) 16,366 (43.0%)
29–39 2,025 (16.9%) 165 (25.9%) 5,898 (23.2%) 8,088 (21.2%)
40–50 1,434 (12.0%) 80 (12.5%) 2,484 (9.8%) 3,998 (10.5%)
51–61 1,343 (11.2%) 57 (8.9%) 1,446 (5.7%) 2,846 (7.5%)
≥62 4,348 (36.2%) 59 (9.2%) 2,357 (9.3%) 6,764 (17.8%)

Marital status
Missing 45 8 47 100
Single 4,320 (36.2%) 333 (52.9%) 20,603 (81.2%) 25,256 (66.5%)
Married/life partner 4,102 (34.3%) 247 (39.2%) 2,546 (10.0%) 6,895 (18.2%)
Separated/divorced 1,448 (12.1%) 25 (4.0%) 1,257 (5.0%) 2,730 (7.2%)
Widowed 2,080 (17.4%) 25 (4.0%) 976 (3.8%) 3,081 (8.1%)

Documented primary care physician
No 6,576 (54.8%) 469 (73.5%) 19,949 (78.4%) 26,994 (70.9%)
Yes 5,419 (45.2%) 169 (26.5%) 5,480 (21.6%) 11,068 (29.1%)

Pregnant
No 11, 406 (95.1%) 543 (85.1%) 21,421 (84.2%) 33,370 (87.7%)
Yes 589 (4.9%) 95 (14.9%) 4,008 (15.8%) 4,692 (12.3%)

Emergency severity index
Missing 207 32 1,189 1,428
1 and 2 1,063 (9.0%) 46 (7.6%) 1,104 (4.6%) 2,213 (6.0%)
3 9,111 (77.3%) 448 (73.9%) 17,996 (74.2%) 27,555 (75.2%)
4 and 5 1,614 (13.7%) 112 (18.5%) 5,140 (21.2%) 6,866 (18.7%)

Mechanism of ED arrival
Missing 112 4 131 247
Private vehicle 9,194 (77.4%) 534 (84.2%) 21,034 (83.1%) 30,762 (81.3%)
EMS/Police 2,596 (21.8%) 81 (12.8%) 3,153 (12.5%) 5,830 (15.4%)
Public transport/on foot 93 (0.8%) 19 (3.0%) 1,111 (4.4%) 1,223 (3.2%)

Sex of primary ED provider
Missing 741 24 203 968
Female 3,469 (30.8%) 194 (31.6%) 8,228 (32.6%) 11,891 (32.1%)
Male 7,785 (69.2%) 420 (68.4%) 16,998 (67.4%) 25,203 (67.9%)

Training level of primary ED provider
Missing 84 13 348 445
Attending only 7690 (64.6%) 338 (54.1%) 11282 (45.0%) 19310 (51.3%)
APP 2499 (21.0%) 119 (19.0%) 5335 (21.3%) 7953 (21.1%)
Attending +Resident 1722 (14.5%) 168 (26.9%) 8464 (33.7%) 10354 (27.5%)

Urinalysis performed
Not performed 748 (6.2%) 56 (8.8%) 2,716 (10.7%) 3,520 (9.2%)
Performed 11,247 (93.8%) 582 (91.2%) 22,713 (89.3%) 34,542 (90.8%)

Source of urine sample
Missing 728 56 2,653 3,437
Clean catch/void urine 6616 (58.7%) 309 (53.1%) 8,838 (38.8%) 15,763 (45.5%)
Not documented 3,349 (29.7%) 249 (42.8%) 13,259 (58.2%) 16,857 (48.7%)
Other 1,302 (11.6%) 24 (4.1%) 679 (3.0%) 2,005 (5.8%)

Bacteria, urine (0–4+)
Missing 2,882 178 8,145 11,205
Median (Q1, Q3) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0)

Blood, urine (0–3+)
Missing 985 67 3,177 4,229
Median (Q1, Q3) 0.0 (0.0, 2.0) 0.0 (0.0, 2.0) 0.0 (0.0, 1.0) 0.0 (0.0, 2.0)

Glucose, urine
Missing 809 56 2,856 3,721
Negative 10,369 (92.7%) 536 (92.1%) 21,256 (94.2%) 32,161 (93.7%)
Positive 817 (7.3%) 46 (7.9%) 1,317 (5.8%) 2,180 (6.3%)

Ketones, urine
Missing 818 56 2,882 3,756
Negative 9,339 (83.6%) 483 (83.0%) 18,475 (81.9%) 28,297 (82.5%)
Positive 1,838 (16.4%) 99 (17.0%) 4,072 (18.1%) 6,009 (17.5%)

Leukocyte esterase, urine (0–3+)
Missing 1,049 66 3,185 4,300
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Table 1: Continued.

White (N� 11,995) Asian/other race (N� 638) Black/African
American (N� 25,429) Total (N� 38,062)

Median (Q1, Q3) 1.0 (0.0, 3.0) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0)
Mucous, urine (0–4+)

Missing 2,905 178 8,142 11,225
Median (Q1, Q3) 0.0 (0.0, 1.0) 0.0 (0.0, 1.0) 1.0 (0.0, 2.0) 0.0 (0.0, 1.0)

Nitrite, urine
Missing 805 56 2,826 3,687
Negative 10,020 (89.5%) 546 (93.8%) 21,102 (93.4%) 31,668 (92.1%)
Positive 1,170 (10.5%) 36 (6.2%) 1,501 (6.6%) 2,707 (7.9%)

Protein, urine
Missing 820 57 2,867 3,744
Negative 6,878 (61.5%) 383 (65.9%) 14,734 (65.3%) 21,995 (64.1%)
Positive 4,297 (38.5%) 198 (34.1%) 7,828 (34.7%) 12,323 (35.9%)

RBCs, urine (0–101)
Missing 2,910 180 8,136 11,226
Median (Q1, Q3) 2.5 (2.5, 12.5) 2.5 (2.5, 12.5) 2.5 (2.0, 12.5) 2.5 (2.5, 12.5)

Trichomonas, urine
Missing 2,917 178 8,209 11,304
Not present 9033 (99.5%) 456 (99.1%) 16886 (98.1%) 26375 (98.6%)
Present 45 (0.5%) 4 (0.9%) 334 (1.9%) 383 (1.4%)

WBC clumps, urine
Missing 3,026 182 8332 11,540
None 8, 121 (90.5%) 425 (93.2%) 15,817 (92.5%) 24,363 (91.9%)
Present 848 (9.5%) 31 (6.8%) 1,280 (7.5%) 2,159 (8.1%)

WBC, urine (0–101)
Missing 2,969 180 8,120 11,269
Median (Q1, Q3) 12.5 (2.5, 36.0) 8.0 (2.5, 24.8) 8.0 (2.5, 29.0) 12.5 (2.5, 36.0)

Yeast, urine
Missing 3,025 180 8,238 11,443
None 8,635 (96.3%) 446 (97.4%) 16,706 (97.2%) 25,787 (96.9%)
Present 335 (3.7%) 12 (2.6%) 485 (2.8%) 832 (3.1%)

Clue cells, wet mount
No result 10,577 (88.2%) 426 (66.8%) 11,358 (44.7%) 22,361 (58.7%)
None 1,038 (8.7%) 152 (23.8%) 7,603 (29.9%) 8,793 (23.1%)
Present 380 (3.2%) 60 (9.4%) 6,468 (25.4%) 6,908 (18.1%)

WBC, wet mount
No result 10,509 (87.6%) 423 (66.3%) 11,032 (43.4%) 21,964 (57.7%)
≤10 1,050 (8.8%) 147 (23.0%) 9,632 (37.9%) 10,829 (28.5%)
11–100 436 (3.6%) 68 (10.7%) 4,765 (18.7%) 5,269 (13.8%)

Yeast, wet mount
No result 10,587 (88.3%) 426 (66.8%) 11,549 (45.4%) 22,562 (59.3%)
None 1,355 (11.3%) 195 (30.6%) 12,925 (50.8%) 14,475 (38.0%)
Present 53 (0.4%) 17 (2.7%) 955 (3.8%) 1,025 (2.7%)

Trichomonas, wet mount
No result 10,588 (88.3%) 428 (67.1%) 11,539 (45.4%) 22,555 (59.3%)
None 1,361 (11.3%) 203 (31.8%) 12,596 (49.5%) 14,160 (37.2%)
Present 46 (0.4%) 7 (1.1%) 1,294 (5.1%) 1,347 (3.5%)

Gonorrhea, NAAT
No test result 10,489 (87.4%) 423 (66.3%) 10,923 (43.0%) 21,835 (57.4%)
Negative 1,489 (12.4%) 211 (33.1%) 14,051 (55.3%) 15,751 (41.4%)
Positive 17 (0.1%) 4 (0.6%) 455 (1.8%) 476 (1.3%)

Chlamydia, NAAAT
No test result 10,489 (87.4%) 422 (66.1%) 10,931 (43.0%) 21,842 (57.4%)
Negative 1,426 (11.9%) 203 (31.8%) 13,291 (52.3%) 14,920 (39.2%)
Positive 80 (0.7%) 13 (2.0%) 1,207 (4.7%) 1,300 (3.4%)

Trichomonas, NAAT
No test result 11,539 (96.2%) 569 (89.2%) 21,053 (82.8%) 33,161 (87.1%)
Negative 439 (3.7%) 66 (10.3%) 3,978 (15.6%) 4,483 (11.8%)
Positive 17 (0.1%) 3 (0.5%) 398 (1.6%) 418 (1.1%)

Diagnosed with a urinary tract infection (UTI in the ED)
No 8,384 (69.9%) 496 (77.7%) 20,895 (82.2%) 29,775 (78.2%)
Yes 3,611 (30.1%) 142 (22.3%) 4,534 (17.8%) 8,287 (21.8%)

^Tere were 192 encounters with no race provided.
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3.1. UTI Diagnosis and ≥10,000 CFU/mL Bacteriuria vs.
<10,000 CFU/mL Bacteriuria on Urine Culture. Our uni-
variate analysis is available as Supplementary fle 1. Te
patient’s race was not associated with a UTI diagnosis and
having a urine culture grow ≥10,000CFU/mL bacterial
growth compared to being diagnosed with a UTI and having
<10,000CFU/mL (Table 4). Te following were associated
with being diagnosed with a UTI and having a urine culture
≥10,000CFU/mL bacterial growth when compared to being
diagnosed with a UTI and having <10,000CFU/mL bacterial
growth: ESI 4-5 (vs. 1-2); the patient was seen by a resident
and attending (vs. an APP); urine source was clean catch/
voided and “other” (vs. not documented); on urinalysis:
higher urine bacteria, more blood, fewer ketones, less mucus,
nitrite positive, more WBC clumps, more urine WBCs, and
on vaginal wet mount: having ≤10 WBCs/HPF (vs. 11–100
WBCs/HPF); negative T. vaginalis NAAT (vs. no test);
negative for T. vaginalis infection during ED encounter (vs.
positive for T. vaginalis during the ED encounter); and
a negative T. vaginalis NAAT (vs. no test) (vs. 11–100 cells/
HPF) (p< 0.03 for all) (Table 4).

3.2. EmpiricTreatment forGonorrheaandChlamydia inTose
Tested for theDiseases. Our univariate analysis is available as
Supplementary fle 2. Te following were signifcantly as-
sociated with being empirically treated for gonorrhea and
chlamydia in the ED (vs. not being empirically treated in the
ED): age 18–28, 29–39, 40–50, and 51–61 years (vs.
≥62 years); separated/divorced (vs. married/life partner);
single (vs. married/life partner); not being pregnant (vs.
pregnant); APP (vs. attending only); urine source clean
catch/voided (vs. not documented); on urinalysis: less blood
urine, higher leukocyte esterase, lower RBCs, and no yeast
present (vs. present); and on vaginal wet mount: clue cells
negative (vs. not performed), WBC 11–100 cells/HPF (vs.
<10 cells/HPF); on NAAT: no gonorrhea test result and
a positive result (vs. negative), trichomonas positive (vs.
negative); not diagnosed with a UTI in the ED; and positive
for T. vaginalis during the ED encounter (vs. negative for
T. vaginalis infection during ED encounter) (p< 0.05 for all)
(Table 5). Te patient’s race and the sex of the primary ED
provider were both not signifcant.

3.3. Discordance between Testing Results for Gonorrhea and
Chlamydia and Empiric Treatment in the ED. Te following
were signifcantly associated with being empirically treated
for gonorrhea and chlamydia in the ED if testing negative or
not being treated for gonorrhea or chlamydia and testing
positive for those infections (vs. not being empirically
treated for gonorrhea and chlamydia in the ED if testing
negative or empirically treated for gonorrhea or chlamydia
and testing positive for those infections): age ≥62 years (vs.
18–28, 29–39, 40–50, and 51–61 years); married/life partner
(vs. separated/divorced); married/life partner (vs. single);
pregnant (vs. not); urine source not documented (vs. clean
catch/voided); on urinalysis: higher blood, lower leukocyte
esterase, and yeast present (vs. not); urine culture
<10,000CFU/mL (vs. not urine culture done); on vaginal

wet mount: clue cell negative (vs. positive), WBC ≤10WBC/
HPF (vs. 11–100 WBC/HPF), yeast preset (vs. absent); and
T. vaginalis NAAT negative (vs. positive) (p< 0.02 for all)
(Table 6). Neither the patient’s race, sex of the primary ED
provider, nor the training level of the primary ED provider
was associated with our outcome (Table 6).

4. Discussion

Our study examined whether the patient’s race was asso-
ciated with diferences in diagnosing and managing geni-
tourinary tract infections. We found that patient’s race was
not associated with diferences in bacteriuria on urine
culture among women diagnosed with a UTI. Our fndings
concord with a survey of implicit bias among pediatricians
and found no signifcant relationships for treating UTI in
Black patients [10]. Another study found no signifcant
diferences between ED patients receiving inappropriate
treatment for UTIs when examining age, patient’s race, and
the professional level of training by the treating clinician [7].

We also found that patient’s race was not associated with
the empiric treatment of gonorrhea and chlamydia in the ED
nor concordance or discordance between empiric antibiotic
treatment for gonorrhea and chlamydia in the ED and re-
sultant gonorrhea and chlamydia NAAT result.

Our study also examined whether other patient and
provider demographics were associated with our outcomes
of interest. We found that neither patient’s age, marital
status, nor the pregnancy status was associated with
≥10,000 CFU/mL of bacteriuria on urine culture in women
diagnosed with UTI. We found that patient encounters
principally involving a resident plus attending, compared
with encounters involving APPs, were more likely to have
≥10,000 CFU/mL on urine culture in patients diagnosed
with a UTI. Tese fndings may refect selection bias as the
APPs tend to care for less severely ill patients in the ED
compared with residents.

Black/African American women are signifcantly more
likely to test positive for gonorrhea, chlamydia, and tri-
chomonas than other races [29]. However, when accounting
for other triage, demographic, and laboratory factors, pa-
tient’s race was not signifcantly associated with higher rates
of empiric antibiotic treatment for gonorrhea and chlamydia
in the ED. Patient’s race was also not associated with dis-
cordance between empiric antibiotics for gonorrhea and
chlamydia administered in the ED and the NAAT testing
results. Previously, it was shown that non-Hispanic race and
ethnicity, treatment by a nurse practitioner, and older age
were associated with the empiric treatment of STIs [33]. In
addition, the empiric treatment of STIs in a pediatric ED was
more common among non-Hispanic White patients than
among non-Hispanic Black patients despite lower disease
prevalence in the non-Hispanic White population [33]. A
survey of primary care physicians showed that screening for
STIs in asymptomatic adolescent women was signifcantly
more likely if the practitioner was a woman and the practice
had more Black/African American patients [34]. Other
studies have shown that race was not a signifcant predictor
of undertreatment for STIs, but Black patients were
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signifcantly more likely to be overtreated and to receive
nonrecommended treatments for STIs than White patients
[35, 36].

Younger age, being single (compared to married/life
partner), and having higher vaginalWBCs on the wet mount
were signifcantly associated with receiving empiric antibi-
otics for gonorrhea and chlamydia, which have also been
reported previously [24, 27, 29, 37, 38]. ED clinicians were
more likely to empirically treat gonorrhea and chlamydia in
the ED when trichomonas was identifed during the ED
encounter. Patient encounters involving an APP (vs. at-
tending only) were signifcantly more likely to treat for
gonorrhea and chlamydia empirically, which may refect the
lower acuity patients that the APPs were more likely to
encounter in a “fast track” area of the ED. However, our
regression models did account for ESI. Te sex of the pri-
mary ED provider was not associated with being more likely
to receive empiric antibiotics for gonorrhea and chlamydia.

While race was not associated with discordance between
being given empiric antibiotics for gonorrhea and chlamydia
and the eventual NAATresults, the following demographics
were younger age, being single (vs. married/life partner), and
being treated in the ED by an APP (vs. attending). Tese
associations are likely because there was approximately fve
times the number of patients empirically treated for gon-
orrhea and chlamydia who tested negative compared to
those who tested positive for one or both of those infections.
Tere may have been social factors that required empiric
antibiotics for gonorrhea and chlamydia in the ED in some
of these encounters. However, our fndings highlight an
opportunity for improved antibiotics stewardship and
shared decision making with the patient about the appro-
priateness of empiric treatment for STIs.

5. Limitations

Our data set only included patients tested for an STI or who
received a urinalysis and urine culture. We missed patients
diagnosed with a UTI based on urinalysis only and who did
not get a urine culture. We did not examine patients em-
pirically treated for STIs but who did not undergo STI
testing. Our data set did not include history or physical exam
fndings which could have been included in our regression
models; however, the history and physical examination
fndings may be unreliable for predicting STIs [27, 39]. We
recognize that UTIs are frequently mismanaged and that
ICD codes are an imperfect strategy for identifying disease.
However, our UTI outcome focused on the diagnosis the ED
provider thought was accurate at the time of the ED en-
counter. In addition, we could not diferentiate complicated
from uncomplicated UTIs or whether some patients had
multiple ED encounters, which could have infuenced
prescriber decisions on ordering a urine culture or testing
and treating for an STI. Our data set comprised data from
a single healthcare system, so the results may not be gen-
eralizable. In addition, the data were collected years ago, so
more current data could infuence the results.

We only examined women from a single health system
who were not admitted to the hospital, so our results are not

generalizable to all demographics and all ED encounters.
While we only examined bacterial urine cultures, viruses,
fungi, and some noninfectious conditions can also cause
UTI symptoms. We used 10,000CFU/mL as our cutof
value, but no consensus exists for a specifc CFU/mL that
presents all UTIs.

Our data set had limited racial diversity, which was
incompletely dichotomized. Adding other known social
determinants of health could have improved our models.

Alternative antibiotics to the ones chosen in our models
could have been used to treat gonorrhea and chlamydia in
the ED.TeU.S. Centers for Disease Control and Prevention
updated STI testing and treatment recommendations in
2021, which occurred after the patient encounters in our data
set [29]. We did not have information on the dose or du-
ration of the antibiotics reported in the study, so some
patients may have been treated with ceftriaxone plus azi-
thromycin or doxycycline for a non-STI indication, but this
is very unlikely in the setting of concurrent STI testing. We
did not account for ED diagnoses that could also have af-
fected our results, such as pelvic infammatory disease (PID),
which may be treated by antibiotics with activity against
gonorrhea and chlamydia even though non-STI bacteria
may have caused the condition. Regardless, patients with
PID routinely get tested for STIs in the ED.

History or physical examination fndings could have
infuenced the provider’s decision to treat STIs in the ED.
However, the history and physical examination may be less
important for correctly diagnosing gonorrhea and chla-
mydia than demographic and laboratory fndings [27, 39].
Information on a patient’s sexual orientation, number of
sexual partners, and the sex of sexual partners could have
infuenced STI treatment decisions. However, ED providers
have historically done poorly in taking detailed sexual
histories or adhering to STI testing and treatment guidelines
[39, 40]. Other demographic variables not included in our
data set could have afected the decision to treat STIs in the
ED, such as homelessness or limited means to return to the
ED for treatment if STI testing was positive. Poverty and
lower socioeconomic status are both associated with higher
rates of STIs [41, 42]. We did not include male patients in
our analysis because those with penile discharge may be
more likely to undergo preemptive STI treatment without
concurrent testing. Terefore, they would not be included in
our data set.

6. Conclusion

We did not observe signifcant diferences between patient’s
race and the presence or absence of bacteriuria among
patients diagnosed with a UTI or in managing gonorrhea
and chlamydia infections. Te patient’s age and marital
status, but not the provider’s sex, were signifcantly asso-
ciated with diferences in the management of gonorrhea and
chlamydia.
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