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Objectives. To identify associations between patient race and annual chlamydia screening among

adolescent females.

Methods.We performed a retrospective cohort study of females aged 15 to 19 years in a 31-clinic

pediatric primary care network in Pennsylvania and New Jersey from 2015 through 2019. Using mixed-

effect logistic regressions, we estimated associations between annual chlamydia screening and patient

(race/ethnicity, age, previous chlamydia screening and infection, insurance type) and clinic (size, setting)

characteristics. We decomposed potential effects of clinician’s implicit racial bias and screening, using

covariates measuring the proportion of Black patients in each clinician’s practice.

Results. There were 68935 well visits among 37817 females, who were 28.8% Black and 25.8%

Medicaid insured. The mean annual chlamydia screening rate was 11.1%. Black females had higher odds

of screening (adjusted odds ratio [AOR]51.67; 95% confidence interval [CI]51.51, 1.84) than did White

females. In the clinician characteristics model, individual clinicians were more likely to screen their Black

versus non-Black patients (AOR5 1.88; 95% CI51.65, 2.15).

Conclusions. Racial bias may affect screening practices and should be addressed in future

interventions, given the critical need to increase population-level chlamydia screening. (Am J Public

Health. 2022;112(1):135–143. https://doi.org/10.2105/AJPH.2021.306498)

In the United States, 2019 marked

the sixth consecutive year of increas-

ing rates of sexually transmitted infec-

tions (STIs).1 Chlamydia trachomatis,

the most commonly reported bacterial

disease in the United States, now has

the highest prevalence ever recorded.1

Nearly half of infections occurred in

individuals aged 15 to 24 years.2,3

Chlamydia infections can significantly

affect quality of life and morbidity

across the lifespan. Untreated

chlamydia in females may lead to

pelvic inflammatory disease (PID) and

result in chronic pelvic pain, infertility,

ectopic pregnancy, and increased

susceptibility to HIV infection.4,5 Recent

Centers for Disease Control and Pre-

vention (CDC) analyses estimate that

chlamydia in those aged 15 to 24 years

accounted for approximately

$452000000 in direct lifetime medical

costs.6

Routine population-based screening

is a key strategy to reduce the morbid-

ity and transmission of chlamydia. The

CDC, the US Preventive Services Task

Force (USPSTF), and the American

Academy of Pediatrics (AAP) recom-

mend annual screening of sexually

active cisgender females aged 15 to 26

years.7–9 Routine screening can lead to

early identification and treatment of

asymptomatic infections, thereby low-

ering the risk of forward transmission

and PID.10 Screening also introduces a

golden opportunity for clinicians to

counsel adolescents regarding compre-

hensive sexual health, such as STI and

HIV prevention, contraception, and

healthy communication in relation-

ships—all practices strongly
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recommended in preventative health

guidelines.11,12

Unfortunately, the application of

these screening guidelines has been

far from universal in pediatric practi-

ces.13–17 Despite clinical practice guide-

lines, rates of chlamydia screening in

pediatric care settings are both subop-

timal and often inequitable.17 Previous

research demonstrates higher lifetime

risk of chlamydia and PID among Black

females than among their White coun-

terparts.18–20 However, it is unclear

whether the higher burden of infection

is attributable to increased prevalence

alone or is exacerbated by clinician

implicit bias. Implicit bias, defined as

associations existing outside conscious

awareness that may negatively influ-

ence clinician behavior and treatment

choices,21 may lead to higher screening

rates in Black females. The extent to

which implicit bias could contribute to

disproportionate screening, and thus

detection of early asymptomatic infec-

tion, in Black and Latinx females is

currently unknown.22,23 Population esti-

mates of lifetime sexual activity for ado-

lescent females across racial and ethnic

groups are nearly equivalent (38% for

White, 42% for Latinx, and 42% for

Black female high school students) and

do not justify differential screening

practices in pediatric care settings.24

To improve routine chlamydia

screening for all adolescents, there is a

critical need to elucidate and amelio-

rate the drivers of inequitable screen-

ing practices. As national chlamydia

prevalence continues to increase,

understanding targets for interventions

to improve universal screening of

sexually active young women is a key

public health task. Although previous

analyses have identified higher rates of

screening of Black women,17,22 it is

unclear whether these clinician effects

are attributable to between-clinician

effects (wherein clinicians with robust

screening practices may also care for a

higher proportion of Black patients) or

in-clinician effects (wherein implicit bias

may drive individual clinicians to dispro-

portionately screen their Black, rather

than White, patients).

We assessed variability in annual

chlamydia screening rates across a

large and geographically diverse pediat-

ric primary care network and deter-

mined the influence of patient race and

ethnicity on screening outcomes at the

patient, clinic, and individual clinician

levels.

METHODS

This retrospective cohort study

included females aged 15 to 19 years

receiving primary care services in a

31-practice academic, pediatric, pri-

mary care network serving approxi-

mately 250000 patients annually

across urban and suburban Pennsylva-

nia and New Jersey. Two of the

urban practices receive federal Title

X family-planning funding and provide

additional adolescent confidential

family-planning services, such as free

contraception and HIV testing, in addi-

tion to routine primary care. The other

29 sites are standard pediatric primary

care offices.

We included patients if they were

assigned female sex at birth and

attended an annual well visit during the

study period of July 2015 through

December 2019. We collected relevant

screening data from Qlik (Radnor, PA), a

commercial business intelligence plat-

form. As part of a chlamydia screening

quality improvement initiative, Qlik cap-

tured chlamydia screening data from

well visits for all females aged 15 to 19

years since 2014, including screening

status (screened vs not screened),

demographic characteristics, clinic site,

and well visit clinician.

Measures

Our outcome measure was receipt of

chlamydia screening by nucleic acid

amplification test (urine, vaginal, or cer-

vical swab) in an annual well visit year,

defined as the 364 days before and on

the day of the annual well visit. We

used the year-long measure to account

for chlamydia screening that was asyn-

chronous with the annual well visit but

still fulfilled the annual screening rec-

ommendations on the day of the

annual well visit. We classified individu-

als (n5478) who had chlamydia

screening outside the annual well visit

year (i.e., in a previous 365-day period if

a well visit did not occur) as not

screened at their annual well visit. We

determined patient- and clinic-level

exposures based on previous literature

documenting their potential influence

on chlamydia screening.17,19,20,22

Patient Characteristics

We collected race and ethnicity by

patient report or registrar assessment

at visit registration; therefore, race

should be interpreted as “observed

race.” We calculated age as age in years

at the time of visit. Sexual history is not

captured as a discrete variable in the

electronic health record system, and

previous studies have demonstrated

that proxy metrics of sexual activity

(e.g., Healthcare Effectiveness Data and

Information Set criteria) perform poorly

in pediatric data.25,26 Thus, we used

previous receipt of chlamydia screening

and, separately, previous chlamydia

infection as proxy metrics for sexual

activity and chlamydia risk. We
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categorized insurance as public (Medic-

aid), private, none, or missing.

Clinic Characteristics

We estimated clinic size by the total

number of unique clinicians over the

study period and categorized them as

less than 10, 10 to 19, or 20 or more

clinicians. We categorized clinic setting

as Title X urban, non-Title X urban, or

suburban to account for collinearity

between geography and Title X funding

status. We derived the adolescent

patient proportion (proportion of total

clinic volume composed of patients

aged 13 years or older) and the propor-

tion of patients privately insured at

each clinic from estimates created

through Arcus Cohort Discovery

(Children’s Hospital of Philadelphia,

Philadelphia, PA), a proprietary tool that

provides aggregate statistics describing

the patient population in the source

health system.

Clinician Characteristics

We categorized clinicians by training as

general pediatricians, residents, adoles-

cent medicine specialists (i.e., attending

physicians or fellows), or nurse practi-

tioners. We calculated clinicians’ years

in practice at the time of each visit by

health system data supplemented with

National Provider Identification data

when needed. The study data set had

clinician information only for the day of

the annual well visit; therefore, for the

clinician characteristics analysis, we

excluded visits where chlamydia

screening was not ordered at the well

visit (i.e., excluding tests ordered in the

364 days before the visit) to avoid

falsely attributing the well visit clinician

characteristics to chlamydia screening

episodes that did not occur

synchronously with the well visit. We

also excluded visits where the patient

was seen by resident physicians

(n52049) because of collinearity

between resident clinician type and cli-

nician years in practice. Clinician age,

sex, and race data were not available

for analysis.

Statistical Analysis

Descriptive statistics summarized char-

acteristics of patients and clinic sites.

We determined annual chlamydia

screening rates for each clinic by calcu-

lating the proportion of all well visits

with a completed chlamydia screening

in the annual well visit year. We calcu-

lated the mean annual screening rate

for the study period by summing the

annual screening rates across the net-

work and dividing by 5 (the number of

observation years). We determined the

clinic-adjusted mean annual screening

rate by first calculating the mean

annual screening rate at each individ-

ual clinic, summing these, and dividing

by the 31 clinics in the network. To

examine associations between patient

and clinic characteristics on chlamydia

screening, we used mixed-effects logis-

tic regression models and estimated

odds ratios accounting for random

effects of patients and clinic sites. We

first conducted models assessing asso-

ciations between patient factors and

then separately clinic factors on the

chlamydia screening outcome. We

were unable to include the clinic pro-

portions of adolescent and insured

patients at each clinic in these models

because of collinearity with the clinic

setting variable. We intended the coef-

ficients for race and ethnicity in the

regression analyses to measure the

racial/ethnic health inequities that

would remain for non-White patients if

clinic context and our proxy metrics

for sexual activity were standardized

across the sample and insurance was

set to equal that of the White patient

sample.27 The final multivariable model

contained both patient and clinic char-

acteristic factors with a P level of less

than .2.

In the clinician characteristics model,

we used the combined patient and

clinic characteristic multivariable model

described, further including clinician

training and clinician’s years in practice.

Given previous data demonstrating

higher rates of screening among Black

versus White adolescents,17 we aimed

to assess whether patient observed

race affected chlamydia screening at

the level of the individual clinician. For

example, data from individual clinicians

who screen a high proportion of

patients for chlamydia and also have a

high volume of Black patients could

erroneously strengthen the association

between race and screening across the

sample.

To examine whether race-based

screening disparities were potentially

related to individual clinician implicit

bias (in-clinician effect) compared with

the proportion of Black patients seen

by each clinician (between-clinician

effect), we created a parameter pre-

senting the proportion of Black patients

in each clinicians’ practice (mblack5 the

mean number of encounters with Black

patients per clinician). To decompose

the in-clinician and the between-

clinician components, creating an esti-

mated effect of clinician implicit bias on

the odds of chlamydia screening, we

created a new “Black” variable that rep-

resented the difference between indi-

vidual patient race (05non-Black vs

15Black) and themblack parameter

(Black5patient race-mblack) using
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methods previously described by

Gerber et al.28

We conducted all statistical analyses

using Stata version 16 (StataCorp, Col-

lege Station, TX) and SAS version 9.4

(SAS Institute, Cary, NC).

RESULTS

From July 1, 2015, to December 31,

2019, 37817 females aged 15 to 19

years attended 68935 annual well visits

(37817 females had 1 visit, 21028 had

2 visits, 8468 had 3 visits, 1561 had 4

visits, and 61 had 5 visits). The demo-

graphic characteristics of patients by

chlamydia screening status are dis-

played in Table 1. Demographic charac-

teristics by each of the 31 clinic sites

are displayed in Table A (available as a

supplement to the online version of

this article at http://www.ajph.org).

Patients were 28.8% Black and 25.8%

Medicaid insured, with a median age of

15 years (interquartile range515–16

years). Over the observation period,

11.3% of patients at well visits had a

chlamydia test completed at or in the

annual well visit year (Figure 1), translat-

ing to 16% (n56067) of patients having

at least 1 chlamydia test performed

during the study period. The mean

annual screening rate for the study

period was 11.1%, and the rate

increased annually (Table B, available

as a supplement to the online version

of this article at http://www.ajph.org).

However, screening rates between the

clinics were highly variable. The clinic-

adjusted mean annual screening rate

was 5.6% (range50%–39%). The chla-

mydia test positivity rate for well visits

where screening occurred across the

study period was 12.9%, with 1008

infections identified.

In the patient characteristics model,

Black race, Latinx ethnicity, older age,

having public insurance, having had a

previous chlamydia screening, and

having had a previous chlamydia infec-

tion were all significantly associated

with increased odds of screening in an

annual well visit year. In the clinic

characteristics model, larger clinic size

was associated with increased odds

of screening, and urban clinics (both

Title X and non-Title X) had signifi-

cantly higher odds of screening. In

the combined multilevel patient and

clinic model, Black race (adjusted

odds ratio [AOR]51.67; 95% confi-

dence interval [CI]51.51, 1.84) and

Latinx ethnicity (AOR51.24; 95%

CI51.07, 1.44) remained significantly

associated with odds of chlamydia

screening (Table 2).

The clinician characteristics analysis

(Table 3), exploring the effects of the

Black versus non-Black composition of

patients in clinicians’ case mix on

screening practices as a measurement

of implicit racial bias, included 66401

encounters with 630 unique clinicians.

We identified significant associations

between patient race (Black vs non-

Black) and chlamydia screening

(AOR51.88; 95% 9551.65, 2.15), indi-

cating that after accounting for the pro-

portion of Black versus non-Black

patients in a clinicians’ case mix and the

other patient and clinic characteristics

captured in the first regression model,

clinicians remained significantly more

likely to screen Black than White female

patients, suggesting that implicit bias

may play a role in screening decisions.

DISCUSSION

In a geographically diverse regional

health care system, we found overall

low chlamydia screening rates, high var-

iability in screening practices across

clinics, and evidence of inequitable

screening practices by patient race and

ethnicity. These findings emphasize the

need to standardize adherence to chla-

mydia screening guidelines across

health systems and to ensure that

screening efforts are applied equitably

across patient groups. Although our

data were limited by a lack of a stan-

dard informatic measure of sexual

activity, the 11.1% mean annual chla-

mydia screening rate across clinics falls

far below population estimates of ado-

lescent sexual activity, even among

high school freshman.24 Health sys-

tems should adopt and promote

standardized guidelines promoting

equitable universal chlamydia screen-

ing in sexually active young women in

accordance with USPSTF, CDC, and AAP

guidelines.

Notably, we found that Black and Lat-

inx adolescents had significantly higher

odds of screening than did their White

peers, after adjusting for markers of

sexual activity, including increasing age,

previous chlamydia screening, and pre-

vious chlamydia diagnosis. In our clini-

cian characteristics analysis examining

the impact of race on chlamydia

screening practices, adjusting for clinic

characteristics and accounting for the

race-based case mix of clinicians, evi-

dence of inequitable screening practi-

ces persisted, suggesting that racial

bias may have influenced screening

rates. Although the higher rates of

screening among Black adolescents

may be seen as a favorable outcome

given the role of early detection and

treatment of chlamydia in reducing PID,

this pattern of differential screening

suggests that clinicians may use race

in either algorithmic or heuristic assess-

ments of sexual health needs, rather

than applying universal screening

logic recommended by the AAP, CDC,

and USPSTF. A recent analysis of the
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National Survey of Family Growth dem-

onstrated that Black females were

more likely to be asked about sexual

activity, offered condoms, and offered

STI screening at routine preventative

health visits than were their White

peers.29

The race-based differences in sexual

health service delivery observed in our

data are consistent with the Institute of

Medicine’s definition of health inequi-

ties: care that has been “differentially

allocated on the basis of social class,

race, and ethnicity.”30(p123) These

inequities may stem from historical

TABLE 1— Patient-Level Demographics of the Study Sample Attending Well Visits and Clinical Sites:
Pennsylvania and New Jersey, 2015–2019

Characteristic

Never Screened in Preventative
Visit Year (n531750; 84.0%),

No. (%) or Median (IQR)

Ever Screened in Preventative
Visit Year (n56067; 16.0%),
No. (%) or Median (IQR)

Total n537817, No. (%) or
Median (IQR)

Patient characteristics

Race

Black 6895 (21.7) 4 012 (66.2) 10 907 (28.8)

White 19 949 (62.9) 1 457 (24.0) 21 406 (56.6)

Other 4881 (15.4) 593 (9.8) 5 474 (14.5)

Missing 25 (0.1) 5 (0.1) 30 (0.1)

Ethnicity

Non-Latinx/missing 29 924 (94.2) 5 741 (94.6) 35 665 (94.3)

Latinx 1826 (5.8) 326 (5.4) 2 152 (5.7)

Age at well visit, y 15 (15–16) 16 (15–17) 15 (15–16)

No. of well visits in study period 2 (1–2) 2 (1–3) 2 (1–2)

Insurance type

Uninsured/missing 2726 (8.6) 700 (11.5) 3 426 (9.1)

Public 6 817 (21.5) 2 952 (48.7) 9 769 (25.8)

Private 22 207 (69.9) 2 415 (39.8) 24 622 (65.1)

Clinic characteristics

Clinic setting

Urban Title X 2419 (7.6) 2 914 (48.0) 5 333 (14.1)

Urban non-Title X 4108 (12.9) 1 562 (25.8) 5 670 (15.0)

Suburban 25 223 (79.4) 1 591 (26.2) 26 814 (70.9)

Mean no. of clinicians by clinica

1–9 7481 (23.6) 392 (6.5) 7 873 (20.8)

10–19 21 154 (66.6) 1 948 (32.1) 23 102 (61.1)

$20 3115 (9.8) 3 727 (61.4) 6 842 (18.1)

Proportion of privately insured
patients by clinicb

,49% 3499 (11.2) 3 744 (61.7) 7 243 (19.2)

$median,$50% 28251 (89.0) 2 323 (38.3) 30 574 (80.8)

Proportion of clinic patients who
are adolescentsc

,median,33% 13237 (41.7) 4 683 (77.2) 17 920 (47.4)

$median$34% 18513 (58.3) 1 384 (22.8) 19 897 (52.6)

Note. IQR5 interquartile range. The sample comprised females aged 15–19 years. The sample size was n537817.

aNumber of unique clinicians in clinics over the study period.
bProportion of patients in each clinic (entire clinic, not just sample) that were privately insured.
cProportion of patients in each clinic (entire clinic, not just sample) that were adolescents aged 13–18 years.
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and systemic racism, wherein Black

females are sexualized and seen as

more likely to engage in “risky” sexual

behavior, despite no evidence from

national data.24 Notably, these stereo-

types not only may influence which

tests clinicians order in a well visit

but can also lead to biased conversa-

tions on sexual health that further

stigmatize and marginalize Black ado-

lescents. Further, although racial bias

may have led to disproportionately

higher service delivery to Black ado-

lescents in this study, these same

biases may lead to undertreatment of

acute pain and criminalization of

mental health in other clinical set-

tings.21 For any health outcome and

directionality, implicit racial bias is not

benign.

It is also possible that the inequitable

screening rates by race or ethnicity in

our data could be influenced by a clini-

cian’s desire to test those “at higher

risk” according to population preva-

lence. Previous epidemiologic studies

have consistently reported higher rates

of STIs among Black and Latinx females

than among their White counter-

parts.18,31 However, this logic may

create a “chicken or the egg” phenome-

non, whereby racial bias drives subopti-

mal routine screening rates in White

females, thus leading to White females

contributing to a smaller proportion of

the population chlamydia prevalence

rates than their Black peers. This trend

would lead to biased estimates that

then further influence clinician screen-

ing practices. Notably, we derived our

data from the Philadelphia, Pennsylva-

nia, metropolitan area, which has the

third highest STI rates in the nation.

Arguably, the entire sample thus had

an increased population prevalence of

chlamydia.

In a recent Journal of the American

Medical Association Viewpoint

“Addressing Systemic Racism Through

Clinical Preventive Service Recommen-

dations From the US Preventive Serv-

ices Task Force,” the authors noted:

Across clinical preventive services,

more evidence is needed to move

beyond the current state of merely

knowing that certain groups have

higher disease prevalence and worse

health outcomes to understanding

effective evidence-based interventions

to improve health outcomes.32(p628)

With respect to chlamydia screening,

system-wide quality improvement

interventions have been successful in

improving chlamydia screening rates in

adolescent females.33–37 However,

these quality improvement efforts have

largely targeted overall screening rates,

not the essential task of closing the

equity gap in screening practices. With-

out concerted efforts to target racial

bias, improving screening rates in the

absence of ensuring equity will not be

enough. Without careful attention,

these interventions can result in differ-

ential effects by race and ethnicity, as

well as further distrust of the health

care system and the continued emo-

tional trauma of racism.38

Interventions that focus on standard-

izing and automating care delivery may

uniquely hold promise for reducing dis-

parities. One such tool is clinical deci-

sion support, including electronic

nudges or “best practice alerts,” which

can move clinicians closer to universal

screening of sexually active youths. In

68 935 well visits

CT testing performed within the

preventive visit year

n = 7820 (11.3%) 

No CT test within the

preventive visit year

n = 61 115 (88.7%) 

At least 1 CT test in primary

care in preventive visit year

n = 7188 

(91.9% of tested) 

Only screened outside of primary

care in preventive visit year

n = 632 

(8.1% of tested) 

At least 1 positive test in the

preventive visit year

n = 1008 

(12.9% of tested) 

FIGURE 1— Chlamydia Screening Status Across Well Visits by Females
Aged 15–19 Years: Pennsylvania and New Jersey Health System-Affiliated
Clinics, 2015–2019

Note. CT5Chlamydia trachomatis. Preventative care year represents the 365 days before and of the
well visit. The sample size was n537817 individuals.
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addition, there is a need for an accu-

rate and standardized collection of

sexual activity data to ensure that

pediatricians are screening the right

youths at the right time. Lastly, whereas

quality improvement efforts to stan-

dardize care may lessen disparities,

they do not directly address the drivers

of the inequities. Clinician training to

reduce implicit bias and systemic rac-

ism in medicine is a key step toward

rooting out the potential underlying

causes of these health inequities. There

is a critical need for implementation sci-

ence research to elucidate optimal dis-

semination of implicit bias training

across health systems.

Limitations

Our analyses have limitations. The net-

work’s electronic health record system

does not have a metric for sexual

activity—a common problem in pediat-

ric health systems. Although research-

ers have proposed algorithms and

decision rules for identifying sexually

active individuals in health system

data, many of these methods perform

poorly when applied to adolescent

data.25,26 In our analysis, we instead

used proxy markers for sexual activity,

including age, previous screening, and

previous infection. Importantly,

although we were not able to measure

sexual activity in our cohort, the mean

annual 11% chlamydia screening rate

falls far below the 38% of high school

females estimated to be sexually active

in the most recent Youth Risk Behav-

ioral Surveillance Survey (YRBSS)

data.24

Additionally, given the minimal differ-

ences in sexual activity rates for White

versus Black high school students in

the YRBSS data, we would not expect

differences in sexual activity rates by

race to explain our findings. In the avail-

able data, we were unable to reliably

distinguish asymptomatic screening

from symptomatic testing. Without

knowledge of symptoms, our analysis

categorized any test as screening,

which could have inflated our estimates

of screening. Our data come from a sin-

gle health system, which may limit gen-

eralizability. However, this system

spans 2 states, includes urban and sub-

urban regions, and includes clinics with

clinicians who have varying degrees

of experience in sexual health care

delivery. We had only 2 Title X–funded

clinics in our analysis, both of which

also provided routine primary care;

thus we were unable to assess the

effects of stand-alone Title X clinics on

receipt of chlamydia screenings, which

is an important area for future research

given recent federal limitations on Title

X funding. The small number of Title

X–funded clinics also led to wide CIs in

our estimates. Lastly, we were unable

to account for chlamydia screening that

may have occurred at community-

based sites outside the network.

Conclusions

We identified race and ethnicity-based

inequities in chlamydia screening for

adolescent females across a large pri-

mary care network. Future research

TABLE 2— Association of Patient and Clinic Characteristics and
Receipt of Chlamydia Screening by Well Visit: Pennsylvania and
New Jersey, 2015–2019

Characteristic of Well Visit Patients AOR (95% CI)

Patient characteristics

Age 1.23 (1.20, 1.26)

Race/ethnicity

White (Ref) 1

Black 1.67 (1.51, 1.84)

Other race 1.09 (0.97, 1.22)

Latinx 1.24 (1.07, 1.44)

Insurance

Public (Ref) 1

Private 0.77 (0.72, 0.83)

Previous chlamydia screening 20.17 (18.53, 21.95)

Previous chlamydia infection 3.84 (2.84, 5.18)

Clinic characteristics

Clinic size

,10 clinicians (Ref) 1

10–20 clinic clinicians 1.77 (0.93, 3.38)

.20 clinic clinicians 9.56 (1.56, 58.46)

Clinic setting

Suburban clinics (Ref) 1

Urban Title X 1.74 (0.22, 14.00)

Urban non-Title X 2.29 (1.40, 3.74)

Note. AOR5 adjusted odds ratio; CI5 confidence interval. The table presents the results of the
combined patient and clinic characteristics multilevel mixed-effects regression model. The sample
size was n568935 individuals.
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should focus on the combined impact

of quality improvement initiatives

focusing on standardization of care as

well as clinician training to eliminate

implicit racial bias.
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TABLE 3— Associations of Patient and Clinic Characteristics and
Receipt of Chlamydia Screening Accounting for Race of Patients
for Each Clinician, by Well Visits: Pennsylvania and New Jersey,
2015–2019

Characteristics of Well Visits AOR (95% CI)

Patient characteristics

Race/ethnicity

Black racea 1.88 (1.65, 2.15)

Other race 1.26 (1.08, 1.46)

Latinx ethnicity 1.18 (0.97, 1.42)

Age, y 1.36 (1.31, 1.41)

Insurance

Public (Ref) 1

Private 0.79 (0.72, 0.87)

Previous chlamydia screening 8.17 (7.29, 9.16)

Previous chlamydia infection 6.48 (4.46, 9.40)

Clinician characteristics

Proportion of Black patients per cliniciana 11.95 (6.85, 20.87)

Clinician type

General pediatrics attending physician (Ref) 1

Nurse practitioner 1.48 (1.33, 1.65)

Adolescent medicine specialist (attending
physician/fellow)

1.93 (1.61, 2.31)

Clinician’s years in practice

$ 15 y (Ref) 1

, 3 y 1.49 (1.29, 1.71)

3–14 y 1.39 (0.26, 1.53)

Clinic characteristics

Clinic size

, 10 clinicians (Ref) 1

10–20 clinicians 1.58 (0.53, 4.69)

$ 20 clinicians 10.72 (0.53, 216.99)

Clinic type and geography

Suburban (Ref) 1

Urban Title X 0.88 (0.03, 28.78)

Urban non-Title X 2.96 (0.59, 14.80)

Note. AOR5 adjusted odds ratio; CI5 confidence interval. The sample size was n563221
individuals.

aThe difference between individual patients’ race (race: 05non-Black vs 15Black) and the
composition of Black vs non-Black patients in encounter-level data (mblack) represented the
estimated effect of the clinician’s implicit bias on the odds that the clinician ordered chlamydia
screening (Black5 race-mblack).
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