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Condensation: In addition to previously identified risk factotgaving living children at
home represents a significant risk factor for ititecwith SARS-CoV2 among pregnant

women.

Short Titlee SARS-CoV2 Risk Factors in Pregnancy

AJOG at a Glance:
A. Why was the study conducted?
Risk factors for SARS-CoV2 infection in pregnaneynain poorly understood.
Identifying those populations at heightened rislacduisition is essential to
effectively target outreach and prevention efforts.
B. What are the key findings?
Compared to women who tested negative for SARS-Ca2nen who tested
positive were younger and were more likely to hpwublic insurance, to identify
as Black/African-American or Latina, to be unmadlrito be obese, have pre-
existing pulmonary disease, and have living childé&n increasing number of
living children was associated with an increasisf of SARS-CoV?2 infection
and this finding persisted after controlling fort@atial confounders.
C. What does this study add to what is alreadynkrid
In addition to previously identified risk factotsaving living children at home
represents a significant risk factor for infectisith SARS-CoV2 among pregnant

women.
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Abstract
Background: Risk factors for SARS-CoV2 infection in pregnameynain poorly
understood. Understanding populations at heighteskaf acquisition is essential to

more effectively target outreach and preventiooréest

Objective: To compare sociodemographic and clinical charesties of pregnant women
with and without SARS-CoV?2 infection and, amongsheovith SARS-CoV2, to compare
characteristics of those who reported COVID-19 styms and those who were

asymptomatic at diagnosis.

Study Design: This retrospective cohort study includes pregmastnen who delivered
or intended to deliver at Northwestern Memorial pitad after initiation of a universal
testing protocol on admission (April 8, 2020 - Mz, 2020). Women were
dichotomized by whether they tested positive foRSAC0oV2. Among women who
tested positive, women were further dichotomizeavbgther they endorsed symptoms
of COVID-19. Bivariable analysis, and non-paranteteists of trend were used for
analyses. Logistic regression was used to corgrgddtential confounders as well as to
examine effect modification between race and ettynémd any other identified risk

factors.

Results: During the study period, 1,418 women met inclostateria, of whom 101
(7.1%) tested positive for SARS-CoV2. Of the 10Invem who tested positive, 77

(76.2%) were symptomatic at the time of diagndS@mmpared to women who tested
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negative for SARS-CoV2, women who tested positieeeswyounger and were more
likely to have public insurance, to identify as &tgAfrican-American or Latina, to be
unmarried, to be obese, have pre-existing pulmod&sase, and have living children.
An increasing number of living children was asstazawith an increasing risk of SARS-
CoV2 infection and this finding persisted after wohing for potential confounders.
There was no effect modification between race lonieity and having living children
with regard to the risk of infection. There weresignificant differences identified

between women who were symptomatic and asymptomatic

Conclusion: Many risk factors for SARS-CoV2 infection in presmcy are similar to the
social and structural determinants of health tlaathbeen reported in the general
population. The observed association between SABR&Gnhfection and having children
raises the possibility of children themselves adors of viral spread or behavior patterns

of parents as mediators of acquisition.
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Introduction

Since December 2019, Coronavirus Disease 2019 (D€19) has spread rapidly
throughout the world. It has now caused over famtillion infections worldwide, with
over three million infections in the United Stdte<EEmerging antibody surveillance data
have suggested that many individuals infected sétvere acute respiratory syndrome
coronavirus 2 (SARS-CoV2) do not manifest clinisginptoms. As such, many cases of
the infection are thought to be as a result ofahfeom asymptomatic individudl4
Infection with SARS-CoV2 in pregnancy has been assed, in some studies, with
higher rates of miscarriage, preterm birth, anégempsia The neonates born to
women with SARS-CoV2 have been found to have highiexs of perinatal mortality and
admission to the neonatal intensive care’uAitcurately identifying pregnant women
infected with SARS-CoV2 is imperative for appropeimanagement and treatment.
Their identification also allows frontline healtleavorkers to improve their protection

and take precautions to mitigate the spread o¥itis.

Little research has been conducted on risk fadtosrSARS-CoV2 infection specific to
pregnant women. Whether observed associationgigeheral population apply to
pregnant women, or whether unique risk factorshmientified specific to pregnant
women, is unknown. For example, an overrepresemtati racial and ethnic minority
groups in COVID-19 hospitalizations and deathslieen demonstrated in the general
populatio”’. However, whether these disparities remain trueranpregnant women,
who may have different behaviors and exposuresnbiiseen investigated. The

American College of Obstetrics and Gynecology (AQ®@£gently called for health
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institutions to collect data on SARS-CoV?2 testimgl @utcomes that can recognize and
examine the ways in which health care systems pefgeracial inequalities in access to
care and in health outconfeRobust research on these factors can help itistitu
determine the most efficient way to distribute searesources to those women most in

need.

Public health interventions, such as school clasurave been shown to decrease the risk
of community viral spread on a population I€v&pidemiologists have found that while
children are less likely to exhibit SARS-CoV2 symps compared to adulfs™, they

also have more subtle presentationisand may spread disease to family members at
homé**> On an individual level, these data suggest #uailfes with children at home,
particularly families who are not able to physigallstance, may be at higher risk of
SARS-CoV2 acquisition. As many pregnant women énited States have young
children at home, they may be a particularly vudiée population for SARS-CoV2

acquisition, but this association has not beenipusly evaluated.

Universal SARS-CoV2 testing among pregnant womenesents an opportunity to
better understand epidemiologic risk factors. Astmspital is a large volume center
located in a high prevalence region of the Unitete3, our objective was to leverage
data ascertained from our testing policies to attarae the epidemiology of SARS-

CoV2 infection overall, as well as symptomatic stfen, among pregnant women.
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Materialsand Methods

Sudy Design

This retrospective cohort study includes pregnasmhen who were tested for SARS-
CoV2 at Northwestern Memorial Hospital or affilidteutpatient clinics between March
19, 2020 and May 31, 2020. Northwestern Memoriadpital is a tertiary care referral
center in which approximately 12,000 deliveries@gormed annually. Routine care
during the entire study period was to perform systc screening using a
comprehensive list of reported symptoms for COVED4hcluding fever, shortness of
breath, cough, sore throat, body aches, chills, oreset vomiting, diarrhea, loss of taste

or smell, or red or painful eyes.

Beginning on March 19, 2020, women who presented @inical concern for COVID-
19 underwent testing for SARS-CoV2. Universal paificare testing for SARS-CoV2
was performed for all women presenting for deliveryvith pregnancy complications
necessitating admission to the Labor & Deliveryaatepartum unit after April 8, 2020.
During the time period of March 19 to April 7, 2Q2@men who were symptomatic and
tested positive for SARS-CoV2 were included. Dutting time period of April 8 to May
19, 2020, all women who were tested for SARS-Can@uding symptomatic and
asymptomatic positive patients as well as patietits tested negative, were included.
During the time period of May 20 to May 31, 2028Jyowomen who tested positive for
SARS-CoV2, both symptomatic and asymptomatic, weskided. Women with
scheduled admissions were tested 12-36 hourstpribe admission at a designated

drive-through testing center using an in-house pelase chain reaction (PCR)-based
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platform with an 8-hour turnaround time. Women wgnesented in labor or with another
unscheduled indication for admission were testteein obstetric triage or on the Labor
& Delivery unit using a commercially available P@&sed platform with a 2-3 hour
turnaround time. Women who tested negative at eslanidut who developed possible
symptoms of COVID-19 (e.g., an intrapartum fevethwut an alternative diagnosis)

were retested as clinically indicated.

Testing was performed on nasopharyngeal specirhansvere collected by registered

nurses with special training in the proper colleetand handling of the specimen.

Data Collection

Electronic health records were reviewed for allgmant women identified to have a
SARS-CoV2 test performed. Demographic and clinizdh included maternal age, self-
reported race/ethnicity, and insurance status. &égdiistory data included body mass
index at delivery, tobacco use, and any identifreternal pre-existing disease (e.g.,
diabetes, hypertension, pulmonary disease). Olustitta included parity (e.g., term
births, preterm births, and living children). Thestematic symptom assessment was
entered into the EHR in a form completed by thei#tdrg nurse and was abstracted to
the database. Details of the SARS-CoV2 testind@iatutilized, as well as test results,
were also abstracted. Data were entered into #gareh electronic data capture system
(REDCap}® and missing or aberrant data were re-reviewed/stematic assessment of

the database.
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Satistical Analysis

Women were dichotomized by their SARS-CoV?2 testiltesFor women who tested
positive, they were further dichotomized by whetthery exhibited any symptoms of
COVID-19 on the systematic review. Bivariable asaly were used to compare the
clinical characteristics associated with women wltband did not test positive for
SARS-CoV2. Mann Whitney U tests were used for cardus variables and chi squared
or Fisher’s exact tests were used for categorigaables. A non-parametric test of trend
was performed to identify whether an increasing Inenof children was associated with

SARS-CoV2 positivity.

Logistic regression was performed to control forgodial confounders in the relationship
between having children and SARS-CoV?2 infectioncdRathnicity, public insurance,
and marital status ultimately reflect overlappimmgstructs without direct biological
mechanisms for SARS-CoV2 acquisition. Accordingligly insurance was included in
the primary model as it was felt to best refleaiaband structural determinants of
health. This regression otherwise included varmbksociated with SARS-CoV2
infection in bivariable analysis with p<0.05. A séivity analysis was performed
including all variables associated with SARS-Co¥f&ction (p<0.05). Interaction terms
were used to evaluate potential effect modificabetween race or ethnicity and having
living children. Data were analyzed with Stata \¥amsl5 (College Station, TX). This
study was approved by the Northwestern Universigfifutional Review Board with a

waiver of consent prior to its initiation.
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Results

Patient Characteristics

During the study period, 1,510 SARS-CoV?2 tests vperdormed on 1,418 unique
pregnant women at Northwestern Memorial Hospitélth®se 1,418 women, 101 (7.1%)
tested positive for SARS-CoV2. No patients decliB&dRS-CoV?2 testing during the

study period.

Women with SARS-CoV2 infection

The demographic characteristics of the cohort ezsgnted in Table 1. Compared to
women who tested negative, women who tested pediivSARS-CoV2 were younger
and more likely to be publicly insured, to identf§th a racial or ethnic minority group,
and to be unmarried. In addition, women who teptesitive for SARS-CoV2 were more
likely to be obese and to have a pre-existing pukng disease. In terms of obstetric
characteristics, women who tested positive for SARY2 were less likely to be
nulliparous and, accordingly, were more likely tvé living children. Furthermore, an
increasing number of living children was associat#tl an increased prevalence of
SARS-CoV2 infection (Figure 1, p<0.001 for testreind). Specifically, compared to
women without any living children, women with mdirgng children exhibited an
increasing odds of testing positive for SARS-Co@R[2.5 (95% CI 1.5-4.0); OR 2.1
(95% CI11.0-4.1); OR 4.1 (95% CI 1.6-10.5); OR (®B% CI 2.8-17.7), for having 1, 2,

3, or at least 4 living children, respectively).

10
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In multivariable analyses of the relationship betwéaving living children and SARS-
CoV2 infection (including maternal age, insurarmagsity, and pulmonary disease as
potential confounders), having living children reneal significantly associated with
SARS-CoV2 infection (Table 2). Inclusion of all iavles in the model that were
significantly associated with SARS-CoV2 infectiod dot substantively change the
association (aOR 2.29, 95% CI 1.11-4.74). Theremeasignificant effect modification
between race or ethnicity and number of living dtgh with respect to SARS-CoV2

infection.

Demographics of asymptomatic women with SARS-CoV?2 infection

Among women diagnosed with SARS-CoV2, 77 (76.2%)evé&ymptomatic upon
presentation (Table 3). Importantly, these datluged epochs wherein only women with
overt symptoms of COVID-19 could be tested for SARS/2. Accordingly, 76.2% is

not reflective of population level symptom prevalenNo significant differences
between women who presented with and without symgtwere found in terms of
maternal age, use of public insurance, nullipantynber of living children, race,
ethnicity, marriage status, BMI at delivery, raté®besity, tobacco use, presence of any
maternal chronic disease, rates of pre-existingedes, rates of hypertension, rates of

pulmonary disease, and rates of gestational digbete

Discussion

Principal Findings

11
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In this large observational cohort of pregnant wortested for SARS-CoV2 in an
epidemiologic epicenter within the United States,identified several risk factors for
SARS-CoV2 infection including identifying with aaial or ethnic minority subgroup or
having living children. SARS-CoV2 has previouslyehelocumented to

disproportionately affect racial and ethnic miriest’, but to the best of our knowledge,

this is the first study that identifies these agstans in pregnant women. Moreover, this

is the first study to identify having living chilein as a risk factor for SARS-CoV2

infection.

Results and Clinical Implications

These data demonstrate that women with living caridat home were more likely to be
infected with SARS-CoV2. Although children makeamy 1-2% of all known SARS-
CoV2 case¥, their presentation is often more subtle and n@ynissed, potentially
allowing them to act as vectors of asymptomatieagr Of children with SARS-CoV2,
5-7% are asymptomatic, and 51-65% have only routppeer respiratory symptoms
without cough or auscultatory abnormalit®e$ Of children who are symptomatic, the
presentation typically includes fever, but they atteerwise less visibly ill and their
symptoms are often atypi¢alA recent clinical report describes five childiarChina
who were originally admitted for non-respiratoryrgytoms, but ultimately tested
positive for SARS-CoV2. In this report, four outtbe five children studied had Gl
symptoms as the first manifestation of diseassimgithe possibility SARS-CoV2 may
not be identified in children at symptom ortéetltimately, the average number of

secondary infections transmitted within a familyamha child is diagnosed with SARS-

12
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CoV2 is 2.4% These data become increasingly important in tmeext of discussions on
school and daycare re-opening across the UnitadsSt& recent study from South Korea
demonstrated that young children with COVID-19 (@ndge 10) were roughly half as
likely to spread the infection to others, but oldeildren (ages 10 to 19) were more
likely to infect other household contacts compareddults®. We do not have the age of
living children available in our data, and so we anable to assess whether the age of
living children moderates the observed risk. Iniadid, we are unable to assess whether
it is the number of children within the househd&eif that is a risk factor for SARS-
CoV2 acquisition, or whether the number of childa¢tmome is a surrogate marker for
other structural determinants of health such asedsed capacity to physically distance
within the home or increased exposures outsideeohbme to support the needs of the
family. These findings suggest that having childsehome may partially explain the
increased rate of infection amongst women witmbivchildren. While causal attribution
cannot be made, the finding of an increasing pexnad of SARS-CoV2 infection with
increasing numbers of living children suggests thgtdren may contribute to viral

spread among pregnant women.

Other data has shown that the COVID-19 pandendcsgoportionately affecting
individuals who identify as a racial or ethnic miitg'®. This relationship has been
demonstrated in other pandemics, including the E9B2009 influenza pandenfi¢&®
Individuals who identify as a minority race or ettity may have less of an opportunity
to engage in public health prevention strategiestdisocial and structural determinants

of health. One example of this pertains to diffeemin occupations. According to CDC

13
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data, racial/ethnic minority populations in the tédi States workforce are
overrepresented in essential industries. Nearlyaatgr of employed Latino/a and Black
or African-American workers are employed in seniitdustry jobs as compared to 16%
of non-Hispanic white workes These workers may not be as readily able to jpeact
risk-reducing social distancing behavior or wordifrhome, increasing their likelihood
of exposure to SARS-CoV2. Additionally, they mayriwavithin industries that are less
likely to have benefits such as paid sick I€4ve measure proven to mitigate contagion
of viral respiratory illnessé&?* Alternatively, the number of living children masflect

a higher household density, independent of chilthemselves as a vector. This may
inhibit ability of pregnant women to social distarend isolate children infected with
SARS-CoV2. Finally, residential segregation by racethnicity may also contribute to

disparities in SARS-CoV?2 prevalence.

These data also reinforce prior findings that SARS42 infection cannot be reliably
identified based on symptomatic screening éoffeUniversal testing for pregnant
women being admitted for labor should be consideredeas of high disease burden as
symptomatic screening alone is insufficient to tifgrall women with SARS-CoV2

infection.

Srengths & Limitations
An important strength of this study is the largmpke size with a relatively high
prevalence of SARS-CoV2 infection in our geograpkgion. However, this study is

also subject to limitations. First, these datalianged to a single tertiary care center, and

14
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may not be generalizable to other populations. data may differ from other institutions
given the differences in patient populations betwiestitutions. Future work in other
settings may uncover other risk factors not obskemeur cohort. Larger multi-center
studies focused on pregnant women are an imparexttstep in epidemiologic analyses.
Secondly, SARS-CoV2 PCR assays have a wide rangeeasured false negative rates.
A case report has been published that describegatine nasopharyngeal SARS-CoV2
reverse transcriptase (RT) PCR test followed bytpesSARS-CoV2 RT PCR using a
bronchoalveolar lavage specimen in a pregnant womgalse negative rates of 17-63%
have been reported when using this test in thepnegnant populatidfi*®. While false
negative results would potentially reduce the oafanagnitude of identified risk factors,
they should not systematically bias our resultxtNiis study uses the living children
component of parity as a proxy for living childnenthe home and thus does not account
for all social contexts, for example women withldren in foster care or children of
other family members residing in the home. Howeasrthese contexts are unlikely to
systematically bias the associations observed endmdemiologically uncommon, we
do not think the use of this proxy substantialkgidd the true association. Finally, as
symptoms were recorded in a designated form airtieeof admission, the possibility
remains that there are lapses in this recordingsysand thus, women who are classified
as asymptomatic did have atypical or mild symptomgeveloped symptoms after their
admission. Given the novel nature of the COVID-a8gemic, not all information
regarding the virus, disease presentation, or siéspeogression are known and
misclassification remains possible. This study spatimeframe of April and May 2020,

a period of rapid dissemination of infection acr@scagd and a time when school

15
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closures were common. Thus, these data may nossexdly be transposable to earlier or
later epochs of the pandemic or in areas where ptifgic health strategies were

implemented.

Research Implications

The identified association between having livingdren and SARS-CoV?2 infection
augments growing concern that asymptomatic or gnggmptomatic children may
contribute to disease spread. As pregnant womea population with a disproportionate
exposure to young children at home, future resesinolild corroborate this association
and evaluate interventions targeted for multiparwasien, such as augmented public
health messaging about hand-washing and the titlizaf masks to prevent airborne

transmission.
Conclusions

This study reinforces the significant racial andnét disparities that exist in SARS-CoV2
infections among pregnant women and the criticatrfer public health interventions to
combat them. Currently, Chicago’s Racial Equity iBdpesponse Team (RERRT)
strives to address COVID-19 related disparitiehwargeted interventiofs RERRT

aims to increase testing in Southside Chicago, ¥idsial town halls in underserved
neighborhoods, and overall lessen the burden hitihprecedented public health crisis
has created for Chicago’s racial and ethnic migaiibups. Similar community efforts

focused on health equity will be important to agémno mitigate the observed disparities.

In addition to recognizing the racial and ethnispdirities in identified SARS-CoV2

16
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infections, obstetric clinicians must consider hadvanges in obstetric care delivery for
women diagnosed with SARS-CoV2 may disproportidgaaéfect socially vulnerable or
disadvantaged wom&n Awareness of the epidemiologic factors associeti#il SARS-

CoV2 infection in pregnancy and the correspondisgatities that exist is the requisite

first step to improving health equity. The onusisus to ensure it is not the only step.

17



344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

References

World Health Organizatio©OVID-19 Stuation Report - 183.; 2020. Accessed
July 22, 2020. https://www.who.int/emergencies/asss/novel-coronavirus-

2019/situation-reports

CDC. Coronavirus Disease 2019 (COVID-19) intth8. Centers for Disease
Control and Prevention. Published 2020. Accessid2R) 2020.

https://www.cdc.gov/coronavirus/2019-ncov/casesatipsi cases-in-us.html

Arons M, Hatfield K, Reddy S, Kimball A. Presgtomatic SARS-CoV-2
Infections and Transmission in a Skilled Nursingifg. N Engl J Med. Published
online April 24, 2020. Accessed May 14, 2020. htfpsvw-nejm-

org.ezproxy.galter.northwestern.edu/doi/full/10.6DEIM0a2008457

Office of Governor Andrew M. Cuomo. Amid Onggi@OVID-19 Pandemic,
Governor Cuomo Announces Results of Completed AdibTesting Study of
15,000 People Showing 12.3 Percent of Populaticn®&aVvID-19 Antibodies
[Press Release]. Published online May 2, 2020. #szx May 14, 2020.
https://www.governor.ny.gov/news/amid-ongoing-ceYRpandemic-governor-

cuomo-announces-results-completed-antibody-testing

Di Mascio D, Khalil A, Saccone G, et al. Out@wof coronavirus spectrum
infections (SARS, MERS, COVID-19) during pregnanaysystematic review and
meta-analysisAm J Obstet Gynecol MFM. Published online March 25,

2020:100107. doi:10.1016/j.ajogmf.2020.100107

18



365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

10.

11.

12.

APM Research Lab Stafifhe Color of Coronavirus. COVID-19 Deaths by Race
and Ethnicity inthe U.S. APM Research Lab; 2020. Accessed May 14, 2020.

https://www.apmresearchlab.org/covid/deaths-by-race

lllinois Department of Public HealtGOVID-19 Satistics. IDPH; 2020. Accessed

May 14, 2020. https://www.dph.illinois.gov/covidt®kid19-statistics

American College of Obstetricians and GynedslsgPosition Statement:
Addressing Health Equity During the COVID-19 PanderRublished online May
11, 2020. Accessed May 14, 2020. https://www.acgdeo/Clinical
Information/Policy and Position Statements/Posittatements/2020/Addressing

Health Equity During the COVID-19 Pandemic

Ferguson NM, Cummings DAT, Fraser C, CajkaQ@hley PC, Burke DS.
Strategies for mitigating an influenza panderature. 2006;442(7101):448-452.

doi:10.1038/nature04795

Dong Y, Mo X, Hu Y, et al. Epidemiology of C@®»*19 Among Children in China.

Pediatrics. Published online March 31, 2020. doi:10.1542/#@#0-0702

Di Nardo M, van Leeuwen G, Loreti A, et allitgrature review of 2019 novel
coronavirus (SARS-CoV2) infection in neonates amitcen. Pediatr Res.

Published online July 17, 2020:1-12. doi:10.1038390-020-1065-5

Xu'Y, Li X, Zhu B, et al. Characteristics adpatric SARS-CoV-2 infection and
potential evidence for persistent fecal viral sheddNat Med. 2020;26(4):502-505.

doi:10.1038/s41591-020-0817-4

19



386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401
402

403

404

405

406

407

13.

14.

15.

16.

Cai X,Ma Y, LiS, ChenY, Rong Z, Li W. Clgal Characteristics of 5 COVID-19
Cases With Non-respiratory Symptoms as the Firstifdatation in ChildrenEront

Pediatr. 2020;8. doi:10.3389/fped.2020.00258

She J, Liu L, Liu W. COVID-19 epidemic: Diseasharacteristics in childred.

Med Virol. Published online March 31, 2020:1-8. doi:10.1(02/25807

Park YJ, Choe YJ, Park O, et al. Contact figadiuring Coronavirus Disease
Outbreak, South Korea, 2020 (Early ReleaBgjerg Infect Dis. 2020;26(10).

doi:10.3201/eid2610.201315

Harris PA, Taylor R, Thielke R, Payne J, Gdezd, Conde JG. Research
Electronic Data Capture (REDCap) - A metadata-arinethodology and workflow
process for providing translational research infatios supportJ Biomed Inform.

2009;42(2):377-381. doi:10.1016/j.jbi.2008.08.010

17. Laurencin CT, McClinton A. The COVID-19 Pandena Call to Action to Identify

and Address Racial and Ethnic Dispariti#Racial Ethn Health Disparities. Published

online April 18, 2020:1-5. doi:10.1007/s40615-021¢66-0

18.

19.

Chan JF-W, Yuan S, Kok K-H, et al. A famil@lister of pneumonia associated
with the 2019 novel coronavirus indicating persofpérson transmission: a study
of a family clusterThe Lancet. 2020;395(10223):514-523. d0i:10.1016/S0140-

6736(20)30154-9

Centers for Disease Control. COVID-19 in Rearad Ethnic Minority GroupCent

Dis Control Prev. Published online April 22, 2020. Accessed MayZ@R0.

20



408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

20.

21.

22.

23.

24.

https://www.cdc.gov/coronavirus/2019-ncov/need-&xtrecautions/racial-ethnic-

minorities.html

Grantz KH, Rane MS, Salje H, Glass GE, SclealghEE, Cummings DAT.
Disparities in influenza mortality and transmissreftated to sociodemographic
factors within Chicago in the pandemic of 19P8oc Natl Acad Sci U SA.

2016;113(48):13839-13844. doi:10.1073/pnas.16128381

Centers for Disease Control and Preventiof9 Zandemic Influenza A (H1N1)
Virus Infections --- Chicago, Illinois, April--Jul2009.Morb Mortal WKly Rep.
2009;58(33). Accessed May 14, 2020.

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5833atin

U.S. Bureau of Labor Statistics. Labor forharacteristics by race and ethnicity,
2018. Published October 2019. Accessed May 14,.2020

https://www.bls.gov/opub/reports/race-and-ethni@idy 8/home.htm

Heymann J, Raub A, Waisath W, et al. Protgdtimalth during COVID-19 and
beyond: A global examination of paid sick leaveigiesn 193 countriesGlob
Public Health. Published online May 12, 2020:1-10.

doi:10.1080/17441692.2020.1764076

Kumar S, Grefenstette JJ, Galloway D, Alb&ft Surke DS. Policies to Reduce
Influenza in the Workplace: Impact Assessments ¢yam Agent-Based ModehAm

J Public Health. 2013;103(8):1406-1411. doi:10.2105/AJPH.2013.8912

21



428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

25.

26.

27.

28.

29.

30.

Miller ES, Grobman WA, Sakowicz A, Rosati @aPeman AM. Clinical
Implications of Universal Severe Acute Respirat®ypndrome Coronavirus 2
(SARS-CoV-2) Testing in Pregnandbstet Gynecol. 2020;Publish Ahead of Print.

doi:10.1097/A0G.0000000000003983

Lokken EM, Walker CL, Delaney S, et al. Cladi€haracteristics of 46 Pregnant
Women with a SARS-CoV-2 Infection in Washingtont&iam J Obstet Gynecol.

Published online May 2020:S0002937820305585. ddiilb/.ajog.2020.05.031

Kelly JC, Dombrowksi M, O’neil-Callahan M, Kdyerg AS, Frolova Al, Stout MJ.
False-Negative COVID-19 Testing: Consideration®bstetrical CareAm J Obstet
Gynecol MFM. Published online April 28, 2020:100130.

doi:10.1016/j.ajogmf.2020.100130

Long C, Xu H, Shen Q, et al. Diagnosis of@m¥onavirus disease (COVID-19):

rRT-PCR or CTEur JRadiol. 2020;126:108961. doi:10.1016/j.ejrad.2020.108961

LiY, Yao L, Li J, et al. Stability issues RT-PCR testing of SARS-CoV-2 for
hospitalized patients clinically diagnosed with CIDVL9. J Med Virol. Published

online March 26, 2020. doi:10.1002/jmv.25786

Office of Mayor Lori E. Lightfoot. Mayor Ligfdot and the Racial Equity Rapid
Response Team Announce Latest Efforts to Addresg@aRand Health Disparities
Among Minority Communities. Published online Af2l, 2020. Accessed May 14,

2020.

22



448

449

450

451

452

453

454

455
456

31.

https://www.chicago.gov/content/city/en/depts/mé#yaess_room/press_releases/20

20/aprilRERRTUpdate.html

Onwuzurike C, Meadows AR, Nour NM. Examinimgduities Associated With
Changes in Obstetric and Gynecologic Care Delilarging the Coronavirus
Disease 2019 (COVID-19) Pandembstet Gynecol. Published online April 30,

2020. doi:10.1097/A0G.0000000000003933

23



457 Table1l: Maternal Characteristics Stratified by SARS-CoV2 I nfection Status

458
459
460

SARS-CoV2 Status

Maternal Characteristic SARS-CoV2 negative SARS-CoV2 positive o-value

n=1317 n=101

Maternal age (y) 33.7 (30.9-36.3) 30.6 (26.2-33.3) <0.001

Public insurance (n=1408) 218 (16.7%) 62 (62.0%) .0ed

Race (n=1417) <0.001
Asian 104 (7.9%) 3 (3.0%)

Black or African American 141 (10.7%) 28 (28.0%)
White 772 (58.6%) 23 (23.0%)
Other/unknown 300 (22.8%) 46 (46.0%)

Latina ethnicity (n=1341) 244 (19.7%) 53 (53.5%) .Gl

Married 1027 (78.0%) 40 (39.6%) <0.001

BMI at delivery (kg/m2) (n=1307) 29.8 (26.9-33.3) 2.3(28.9-34.6) 0.002
Obesity (n=1307) 603 (48.0%) 35 (70.0%) 0.002

Tobacco use (n=1413)

Never 1181 (89.8%) 89 (90.8%) 0.50
Past 119 (9.1%) 7 (7.1%)
Current 15 (1.1%) 2 (2.0%)

(An”:ylanl""zt)ema' chronic disease 452 (34.3%) 42 (44.2%) 0.051
Pre-existing diabetes 20 (1.5%) 1 (1.0%) 1.00
Hypertension 56 (4.3%) 7 (6.9%) 0.21
Pulmonary disease 179 (13.6%) 22 (21.8%) 0.023

Gestational diabetes (n=1314) 87 (6.9%) 6 (12.8%) 120

Nulliparous (n=1415) 677 (51.5%) 30 (30.0%) <0.001

Any living children (n=1415) 622 (47.3%) 70 (70.0%) <0.001
Number of living children 0 (0-1) 1(0-1) <0.001

BMI=body mass index

Data presented as median (interquartile range)(&)n
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461 Table2: Multivariable Analysesfor the Outcome of SARS-CoV2 Infection Status

ot Adjusted
Maternal Characteristic Odds 05% C| C;dds o5% Ci
Ratio .
Ratio*

Maternal age (y) 0.89 0.84-0.94 0.94 0.88-1.01
Public insurance 8.15 5.31-12.53 4.38 2.03-9.48
Race

Asian 0.96 0.29-3.28

Black or African American 6.67 3.73-11.91

White ref ref

Other/unknown 5.15 3.07-8.64
Latina ethnicity 4.71 3.10-7.17
Married 0.18 0.12-0.28
Obesity 2.53 1.36-4.68 1.65 0.82-3.31
Pulmonary disease 1.77 1.08-2.91 1.58 0.78-3.23
Any living children 2.60 1.67-4.04 2.33 1.13-4.78

462 *Model includes maternal age, insurance, obesitympnary disease, and living children



463 Table3: Maternal Characteristics by Symptom Presentation

464
465
466
467
468
469
470

Symptoms Present
Maternal Characteristic Asymptomatic Symptomatic
~ _ p-value
n=24 n=77
Maternal age (y) 31.0 (26.2-33.3) 30.4 (25.9-35.6) 0.84
Public insurance 17 (70.8%) 45 (59.2%) 0.31
Nulliparous 6 (25.0%) 24 (31.6%) 0.54
Any living children 18 (75.0%) 52 (68.4%) 0.54
Number of living children 1(1-2) 1(0-1) 0.41
Race 0.15
Asian 0 (0.0) 3 (4.0%)
Black or African American 11 (45.8%) 17 (22.4%)
White 5 (20.8%) 18 (23.7%)
Other/unknown 8 (33.3%) 38 (50.0%)
Latina ethnicity 10 (41.7%) 43 (57.3%) 0.18
Married 6 (25.0%) 34 (44.2%) 0.09
BMI at delivery (kg/m2) (n=50) 31.2 (28.6-36.5) 3228.9-34.5) 0.96
Obesity (n=50) 16 (70.0%) 19 (70.4%) 0.95
Tobacco use (n=98) 0.81
Never 21 (91.3%) 68 (90.7%)
Past 2 (8.7%) 5 (6.7%)
Current 0 (0.0%) 2 (2.7%)
é]rlyggaternal chronic disease 11 (47.8%) 31 (43.1%) 0.69
Pre-existing diabetes 1 (4.2%) 0 (0.0%) 0.24
Hypertension 0 (0.0%) 7 (9.1%) 0.19
Pulmonary disease 5 (20.8%) 17 (22.1%) 0.90
Gestational diabetes (n=47) 2 (8.7%) 4 (16.7%) 0.67

BMI=body mass index

Data presented as median (interquartile range)(&)n
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471
472
473

Figure 1: Prevalence of SARS-CoV2 infection stratified by the number of living
children
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474  Figure2: Timeline of study recruitment
475

28



Universal Screening
SARS-CoV2 Positive with SARS-CoV2 Positive and SARS-CoV2 SARS-CoV2 Positive with or without
symptoms Negative symptoms
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