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Abstract

Obijective: Coronavirus Disease 2019 (COVID-19), caused by the Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2), is a public health emergency with high rates of morbidity and mortality in the general population. This
study aims to evaluate the association between SARS-CoV-2 infection and socioeconomic factors, comorbidities, and
obstetric outcomes among a diverse population of parturient women in South Florida.

Methods: Prospective cohort study conducted between April 30 and July 31, 2020 of parturient women admitted for
delivery at a large urban hospital in Miami, Florida. Following consent, participants (n = 225) were screened for SARS-
CoV-2 by nasopharyngeal polymerase chain reaction (PCR) upon admission for delivery. The relationship of SARS-
CoV-2 with socioeconomic variables was examined, including insurance type, median income status, poverty level, and
household density. Patients were categorized into high- versus low-income, defined as reported median income, mean
household size and mean poverty rate, per American Community Survey and U.S Census Bureau (2014-2019 data used
for this analysis). Variables were analyzed by Chi-square, Fisher’s exact test, t-test and ANOVA.

Results: Of n = 325 patients approached, 225 (68.9%) agreed to participate. Of those, 189 (83.93%) were PCR-negative
and 36 (16.07%) were SARS-CoV-2 PCR-positive. SARS-CoV-2 positivity prevalence was higher among patients who
identified as Hispanic (p=0.04), foreign-born (p=0.03), and had non-private medical insurance (p=0.02). No differences
were found among socioeconomic variables (zip-code dependent median income, poverty rate, or average household
size) and SARS-CoV-2 positivity. Additionally, no association was found between SARS-CoV-2 infectivity with
comorbidities and obstetric outcomes.

Conclusions: Certain socioeconomic factors are associated with differential SARS-CoV-2 positivity rates among a
heterogenous group of pregnant women in South Florida. These results provide insight into characteristics and risk factor
in a Hispanic population possibly contributing to increased incidence of infection. These characteristics and risk factors
may be useful targets in developing interventions for disease prevention.
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Introduction

Since the start of 2020, the Coronavirus Disease 2019 (COVID-19)
pandemic has highlighted the degree of disparity in existing health
conditions plaguing communities of color (Anderson-Carpenter and Neal
2021). Minority communities have higher prevalence of compromised
immune systems and pre-existing medical conditions, such as cardiovascular
disease, diabetes, asthma, which contribute to disproportionate SARS-CoV-
2 infection and mortality rates (Anderson-Carpenter and Neal 2021). In the
United States, rates of hospitalization, mechanical ventilation, and death due
to COVID-19 have been significantly higher among people of color
(Anderson-Carpenter and Neal 2021). Hispanic populations have the highest
rates of SARS-CoV-2 infection among pregnant women (29.7%) (Anderson-
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Carpenter and Neal 2021; Zambrano, Ellington, Strid, Galang, Oduyebo,
Tong, Woodworth, Nahabedian, Azziz-Baumgartner, Gilboa, Meaney-
Delman, Akosa, et al. 2020).

The physiologic changes undergone during pregnancy cause increased
susceptibility to respiratory pathogens (Tang, Wang, and Song 2018).
Pregnant women with COVID-19 are more likely to be admitted to an
intensive care unit, receive invasive ventilation, receive extracorporeal
membrane oxygenation, and die (Zambrano, Ellington, Strid, Galang,
Oduyebo, Tong, Woodworth, Nahabedian, Azziz-Baumgartner, Gilboa,
Meaney-Delman, and Team 2020). Researchers have also found an
association between COVID-19 and pregnancy complications, such as
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preeclampsia, preterm birth, and stillbirth (Wei et al. 2021). Further adverse
pregnancy outcomes arise when comparing mild COVID-19 and severe
COVID-19 (Wei et al. 2021), and the risk for racial/ethnic minority women
is even higher.

Hispanic pregnant women experience a disproportionate risk for COVID-19
infection and death (Zambrano et al 2020). Non-Hispanic Black women,
regardless of pregnancy status, experience a disproportionate number of
deaths relative to their distribution among reported cases (Zambrano,
Ellington, Strid, Galang, Oduyebo, Tong, Woodworth, Nahabedian, Azziz-
Baumgartner, Gilboa, Meaney-Delman, and Team 2020). Since the
development of vaccines to curb severity of COVID-19, preliminary findings
from three safety monitoring systems did not find any safety concerns among
pregnant women who received mRNA Covid-19 vaccines (Shimabukuro et
al. 2021). Furthermore, data show that women who are vaccinated against
COVID-19 during pregnancy are at lower risk for infection and severe illness
(Goldshtein et al. 2021), and vaccination during pregnancy produces
detectable antibodies against COVID-19 in infants (Gray et al. 2021).

The long standing history of marginalization of minority populations has
likely exacerbated the negative impacts of the COVID-19 pandemic
(Laurencin and Mcclinton 2020). It is well established that structural racism
and health inequities have a profound impact on communities of color. Social
determinants of health, such as education, access to health care, and
socioeconomic status, also influence baseline health and, when lacking,
perpetuate these disparities (Anderson-Carpenter and Neal 2021).
Understanding racial and ethnic inequalities requires cognizance of the
disadvantages experienced by minority groups. Much effort has been put
forth to understand and mitigate these obstacles; however, significant work
remains to eliminate the disparities experienced. To date, the literature
regarding minority groups and COVID-19 has primarily focused on
infection, hospitalization and death rates, identification of clinical
characteristics for risk stratification, and census-derived data analyses (e.g.
poverty status) (Hsu et al. 2020; Wortham et al. 2021; Salacup et al. 2021;
Ogedegbe et al. 2020; Suleyman et al. 2020). Most studies have been
retrospective, observational investigations by design. However, limited
information (Goldfarb et al. 2020; Reale et al. 2021; Barbosa-Leiker et al.
2021) exists exploring the impact of COVID-19 on these preexisting health
disparities in a perinatal, minority population.

Jackson Memorial Hospital (JMH) is the main public safety net hospital in
Miami Dade County and serves as a tertiary referral center for much of South
Florida and the Caribbean islands. Miami-Dade County is the largest
metropolitan area in the state of Florida, and is comprised of a diverse ethnic,
racial, and socioeconomic population. As such, JMH offers a unique
opportunity to assess disparity in SARS-CoV-2 infectivity among a
predominantly diverse population.

The primary objective of this study aims to evaluate the SARS-CoV-2
infectivity in our pregnant population based on multiple socioeconomic
variables. The secondary goals of the study will assess the associations of
SARS-CoV-2 infectivity with comorbidities and obstetric outcomes.
Through this investigation, we hope to expand the understanding of specific
obstacles faced by perinatal women in communities of color in the hopes of
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identifying possibilities for intervention to decrease future spread of disease.
We also discuss the possible underlying etiologies and social determinants
of health that should be highlighted with the reporting of differential
infection risk for these populations.

Methods

Our study was a prospective cohort study of pregnant women admitted for
delivery at a large urban hospital in Miami, Florida. Patients were enrolled
into the study between April 30 and July 31, 2020. Institutional review board
approval from the University of Miami and Jackson Memorial Hospital was
obtained for this study. All pregnant women were screened for SARS-CoV-
2 using nasopharyngeal PCR per routine hospital protocol. All patients
admitted for delivery at Jackson Memorial Hospital between the ages of 18-
50 years of age were approached for study participation. Exclusion criteria
were inmates and patients under the age of 18. Consent was obtained to
collect maternal nasal swab, blood, urine, breast milk, fetal cord blood and
cord segment, placental segment, vaginal swab, and amniotic fluid sample.
Only the nasal swab results were used for data analysis as there was
insufficient number of samples collected for the other specimens. Patient’s
age, self-identified ethnicity and race, reported birthplace, and body mass
index were obtained. Socioeconomic variables assessed included insurance
type (private versus non-private versus other), median income status, poverty
level and household density. Other insurance status encompassed patients
who were uninsured, paid out of pocket, participated in the institutional
financial assistance program, or received specialized grant support. Zip-code
data was obtained from American Community Survey (ACS) and United
States Census Bureau 2014-2019. These values were used to stratify high-
versus low-income zip-codes. Patient zip-codes were divided into high-
versus low-income areas using the median income, mean household size, and
mean percentage in poverty as cut-off separating high- versus low-income
using median reported income for the State of Florida.

The difference in SARS-CoV-2 infection status at delivery was assessed.
Categorical and continuous variables were analyzed by Chi-square or
Fisher’s exact test, and t-tests or ANOVA respectively. Statistical
significance was set at P<0.05.

Results

A total of 325 patients were approached to participate in the study; 225
(68.92%) were recruited and consented for the study. Of the 225 recruited
patients, 189 (83.93%) were PCR-negative and 36 (16.07%) were PCR-
positive for SARS-CoV-2. The population recruited was similar in age,
race/ethnicity, body mass index, medical co-morbidities and marital status
regardless of SARS-CoV-2 status (Table 1). More patients who tested
positive for SARS-CoV-2 self-identified as Hispanic (86.11%), compared to
those who tested negative (64.36%) (p= 0.04) (table 1). Foreign-born
mothers also had higher proportion of SARS-CoV-2 positivity of 80.56%
compared to US-born patients which represented 19.44% of the infected
patients (p = 0.03) (Table 1).
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SARS-CoV-2 Negative | SARS-CoV-2 P-Value
(n=189) Positive (n=36)
Age Mean (vears, 20759 30.1 (6.6) 0.67
5D
Body Mass Index, 335(159) 326 (11.2) 0.74
mean (5D
Insurance type 0.02
Non-private 75(39 89%) 10 (27.78%)
Other 64 (34.04%) 21(58.33%)
Private 49 (26.06%) 5(13.89%)
Race/Ethmcity 0.04
Hispanic 121 (64.02%) 31 (86.11%)
Non-Hispanic Black | 42 (22.22%) 3 (8.33%)
Non-Hispanic 23 (12.17%) 1 (2.78%)
White
Other 3 (1.59%) 1(2.78%)
Birthplace 0.03
Foreign 112 (60.22%) 29 (80.56%)
United States 74 (39.78%) 7 (19.44%)
Marital Status 0.88
Single 09 (52.38%) 20 (55.56%)
Married 89 (47.09%) 16 (44 .44%)
Divorced 1 (0.53%) 0 (0%)

Table 1: Demographic details of study population and SARS-CoV-2 infection rates.
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Higher rates of SARS-CoV-2 infection in patients were identified among
non-private medical insurance (27.78%) compared to patients with private
insurance (13.89%) or other insurance classification (58.33%) (p=0.02).

SARS-CoV-2 infection was not associated with increased comorbidities of
pregnancy or different gestational outcomes as seen in Table 2. No

differences were observed between the outcome variables (zip-code

| | SARS-CoV-2 Negative (n= 189) | SARS-CoV-2 Positive (n=236) | P Value
Gestational Hypertension 0.13
Absent 175 (92.59%) 36 (100%)
Present 14 (7.41%) 0(0%)
Chronic Hypertension 0.77
Absent 154 (81.48%) 28 (77.78%)
Present 35 (18.52%) 8 (22.22%)
Cardiac Disease 0.59
Absent 183 (96.83%) 36 (100%)
Present 6 (3.17%) 0(0%)
Asthma 0.37
Absent 179 (94.71%) 36 (100%)
Present 10 (5.29%) 0(0%)
Pregestational Diabetes 0.25
Absent 185 (97.88%) 34 (94.44%)
Present 4(2.12%) 2(5.56%)
Mode of Delivery 02
SVD* 115 (60.85%) 18 (52.94%)
CD** 65 (34.39%) 15 (44.12%)
VAVD? 1(0.53%) 1(2.94%)
VBAC: §(4.23%) 0(0%)
Neonatal Buthweight 3179.9z (591.3) 3257.1g (398.6) 0.49

dependent median income, poverty rate or average household size) and
SARS-CoV-2 positivity (Table3). Although not statistically significant, a
greater proportion of those who tested positive for SARS-CoV-2 (77.78%),
resided in low median income zip code areas compared to patients testing
negative (73.26%) (p=0.72) (Table 3).

*SVD=spontaneous vaginal delivery, **CD=Cesarean Delivery, 'VAVD=Vacuum Assisted Vaginal Delivery, *VBAC=Vaginal Birth After Cesarean.
Table 2: Presence of comorbid conditions and obstetrics outcomes versus SARS-CoV-2 infection rates.
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SARS-CoV-2 Negative SARS-CoV-2 P value
(n=189) Positive (n=36)
Median Income 0.72
High 50 (26.7%) 8(22.22%)
Low 137 (73.26%) 28 (77.78%)
Median percent Poverty 0.77
High 168 (89.84%) 32 (88.89%)
Low 19 (10.16%) 4(11.11%)
Average Household size 0.31
High 138 (73.8%) 23 (63.89%)
Low 49 (26.2%) 13 (36.11%)

Table 3: Socioeconomic data and SARS-CoV-2 infection. Median income reported overall for the state of Florida was $53,267 (12.7%) and an
average household size of 2.65.

Discussion

This study demonstrates differential SARS-CoV-2 positivity rates among a
heterogenous group of pregnant women, predominantly Hispanic/Latin
American, in South Florida. Study outcomes provide insight into the
characteristics and risk factors in a Hispanic population that may contribute
to increased incidence of infection. Additionally, results support the findings
of similar studies performed in other large metropolitan areas (12).

The structural racism experienced by minority groups has subsequent
downstream effects on their health outcomes. Additionally, the history of
inequity is generational. Legislation, such as the Social Security Act of 1935,
marginalized blue collar/agricultural workers and created unfair advantages
for wealth acquisition and development (Bailey et al. 2017). The resulting
uneven distribution of wealth in turn affects the choice of residential
locations and their access to healthcare (Abraham et al. 2021). Poorer
neighborhoods likely inhabited by minority groups, are more likely to have
healthcare, educational, and commercial facilities with lower infrastructure
(Bailey et al. 2017). Minority groups are more likely to lack health insurance
either due to job type or poor job security, which impacts access to healthcare
(Abraham et al. 2021). Historical events like the Tuskegee syphilis
experiment, among others, further create a mistrust of the medical system by
minority groups (Abraham et al. 2021).

Our results indicate a relationship between Hispanic ethnicity and SARS-
CoV-2 positivity. This is consistent with previous studies of increased rates
of SARS-CoV-2 infection in minority groups when comparing the overall
racial/ethnic rate of infection (Laurencin and Mcclinton 2020). In particular
for perinatal women, the case series by Grechukhina et al. noted higher
SARS-CoV-2 positivity rates among pregnant patients of Hispanic ethnicity
compared to non-Hispanic counterparts, OR = 5.5 (Grechukhina et al. 2020).
Study results support the differential infection risk for minority groups,
however, this finding in our sample population is not surprising considering
the demographic make-up of the South Florida community. Our data which
showed most of our SAR-CoV-2 positive cohort identifying as Hispanic
(86.11%) and foreign-born (80.56%), corresponds to the latest census for
Miami Dade County which reported 69.4% of individuals identifying as
Hispanic and 53.7% reporting being foreign-born (United States Census
Bureau. QuickFacts).

Additionally, slightly more than half the population responding to the local
census identified as foreign-born (United States Census Bureau.
QuickFacts). Interestingly, this study was able to examine the novel question
of the relationship between birthplace and infection, which was explored
beyond present housing situation/zip-code to better understand risk factors
for infection. In this cohort, Hispanic and/or foreign-born women were
approximately four times more likely to test positive compared to domestic
born patients. This is a potential target demographic to consider when
developing or realizing disease prevention interventions.
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It has been previously established that most SARS-CoV-2 positive patients
are more likely to have preexisting health conditions, such as obesity,
hypertension, diabetes, asthma (Bhattacharyya et al. 2021). For minorities
living in low-income areas frequently in multigenerational households,
difficulty obtaining affordable, healthy food options, access to exercise
facilities or outdoor parks due to poor neighborhood infrastructure contribute
to higher rates of or worsening of co-morbidities (Abraham et al. 2021).
Worsening COVID-19 has also been shown to be associated with poor
gestational outcomes (Wei et al. 2021). In contrast with previous studies, this
study did not find a relationship between infection and comorbidities or
differences in gestational outcomes for delivery or neonatal birth weight.
This result may be attributable to the small study population. Reale et al.
have previously established that having multiple risk factors for SAR-CoV-
2 infection may produce additive risk (Reale et al. 2021). One of the risk
factors analyzed in their study was insurance status. They found pregnant
women who were beneficiaries of public insurance had nearly a tenfold
higher risk of infection compared to privately insured women (Reale et al.
2021). The current study supported this finding; the majority of women
positive for SARS-CoV-2 infection were either non-privately insured or
other (out of pocket or uninsured). This finding may be attributed to either
unemployment status secondary to the pandemic or job types with
inadequate or absent health insurance coverage.

A variety of factors may be attributable to the association between SARS-
CoV-2 and minority group status. Minority groups are more likely to reside
in crowded multigenerational households, which increases the risk of SARS-
CoV-2 transmission due to inability to implement recommended social
distancing (Abraham et al. 2021). Utilization of public transportation is more
common in low-income earning and minority communities and in crowded
cities with equally crowded transit systems, further contributing to SARS-
CoV-2 spread within these groups (Abraham et al. 2021). However, in
contrast with results from previous studies on higher exposure density in
minority groups (Hong et al. 2021) and infection/hospitalization rates in
high-poverty census tracts (Wortham et al. 2021), results from the current
study did not support a differential rates of infection by zip-code dependent
median income, poverty, rate or average household size.

Although not analyzed in our study, emergent measures taken to curtail viral
spread may have had uneven impact on minority populations with
disproportionate job and income losses as well as reduced access to care for
non-COVID-19 related issues (Bambra et al. 2020). These minority groups
are also less likely to have employment types that accommodate remote work
and are more likely to have multiple employments in industries remaining
open during non-essential closures (Abraham et al. 2021).

Many social determinants contribute to the increased rate of SARS-CoV-2
infection in our Hispanic patients. In addition to those contributors
previously mentioned, financial constraints and language barriers can impact
access to health care and adherence to public health recommendations with
regards to social distancing (Boserup, Mckenney, and Elkbuli 2020). Though
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there has been denial in recognizing the role of both historical and current
day racism in health inequalities, it is now acknowledged that minority
groups in the United States are more likely to experience poor health
outcomes (Bailey et al. 2017). In addition to the existing health disparities
for minority groups, Barbosa-Leiker et al. also reported increased stressors
developing during the COVID-19 pandemic among perinatal women in
minority groups (Barbosa-Leiker et al. 2021). Additional obstacles for
health, support, and safety worsened existing disparities in this vulnerable
population. This is important in the consideration of developing effective
intervention methods that can help to ameliorate the increased disparities
during the pandemic.

Characterization of risk factors, understanding exposure patterns (Hong et
al. 2021), knowledge, attitudes, and practices (Burger et al. 2021) are
essential to assist in development of disease spread prevention. More work
is still needed, however, to enhance continued understanding and mitigation
of health disparities experienced by minority groups.

To the best of our knowledge, this study is the largest prospective single
center series of SARS-CoV-2 positivity in the southeastern United States in
a heterogenous group of predominantly Hispanic population. Although this
study had a relatively small sample size, it was based on a diverse cohort of
patients served in an institution encompassing both university and
community health systems. As such, however, results may not be readily
generalizable to other areas of the country with different ethnic and racial
representation.

Our results echo studies from other parts of the country regarding the
relationships between ethnic disparities, insurance status, and SARS-CoV-2
infectivity. In the current cohort, SARS-CoV-2 positivity rates were
associated with ethnicity, insurance type and birthplace. However, SARS-
CoV-2 infectivity rates did not differ by zip-code median income, poverty,
or household size. Our study findings provide insights into characteristics
and risk factors that may be useful in developing interventions for disease
prevention. Future efforts investigating the etiologies for the
disproportionate levels of infectivity are essential to facilitate disease
prevention.

Funding

This study was funded by the University of Miami Office of the Vice Provost
for Research as part of a Pilot Award for the study of COVID-19 in
pregnancy to the Department of Obstetrics, Gynecology and Reproductive
Sciences.

Acknowledgments: We would like to thank the University of Miami
Office of the Vice Provost for Research for their financial support of this
study. We would also like to thank the institution and staff of the University
of Miami Health Systems and Jackson Memorial Hospital, which helped to
make this study possible.

Author Contribution:

CN, JP, MJP, AKS contributed to the conception and design of the work. All
authors contributed to the writing of the manuscript.

Conflict of Interest:

The authors declare that the research was conducted in absence of any
commercial or financial relationships that could be construed as potential
conflict of interest.

References

1. Abraham, P., E. Williams, A. E. Bishay, |. Farah, D. Tamayo-
Murillo, and I. G. Newton. (2021). 'The Roots of Structural
Racism in the United States and their Manifestations During the
COVID-19 Pandemic', Acad Radiol.

2. Anderson-Carpenter, Kaston D., and Zachary P. Neal. (2021).
'Racial Disparities in COVID-19 Impacts in Michigan, USA',
Journal of Racial and Ethnic Health Disparities.

Auctores Publishing LLC — Volume 6(3)-143 www.auctoresonline.org
ISSN: 2642-9756

10.

11.

12.

13.

14.

15.

16.

Copy rights@ Chima Ndubizu et al

Bailey, Z. D., N. Krieger, M. Agénor, J. Graves, N. Linos, and
M. T. Bassett. 2017. 'Structural racism and health inequities in
the USA: evidence and interventions', Lancet, 389: 1453-1463.
Bambra, C., R. Riordan, J. Ford, and F. Matthews. (2020). 'The
COVID-19 pandemic and health inequalities’, J Epidemiol
Community Health, 74: 964-68.

Barbosa-Leiker, C., C. L. Smith, E. J. Crespi, O. Brooks, E.
Burduli, S. Ranjo, C. L. Carty, L. E. Hebert, S. F. Waters, and
M. A. Gartstein. (2021). 'Stressors, coping, and resources needed
during the COVID-19 pandemic in a sample of perinatal
women', BMC Pregnancy Childbirth, 21: 171.

Bhattacharyya, Arinjita, Anand Seth, Niharika Srivast, Michael
Imeokparia, and Shesh Rai. (2021). "Coronavirus (COVID-19):
A Systematic Review and Meta-analysis to Evaluate the
Significance of Demographics and Comorbidities." In.:
Research Square.

Boserup, Brad, Mark Mckenney, and Adel Elkbuli. (2020).
'‘Disproportionate Impact of COVID-19 Pandemic on Racial and
Ethnic Minorities', The American Surgeon, 86: 1615-1622.
Burger, Z. C., S. N. Mehta, D. Ortiz, S. Sor, J. Kothari, Y. Lam,
M. Meka, A. Meka, and T. Rodwell. (2021). 'Assessing COVID-
19-Related Knowledge, Attitudes, and Practices Among
Hispanic Primary Care Patients: Protocol for a Cross-sectional
Survey Study', JMIR Res Protoc, 10: €25265.

Goldfarb, I. T., M. A. Clapp, M. D. Soffer, L. L. Shook, K.
Rushfirth, A. G. Edlow, A. A. Boatin, A. J. Kaimal, W. H. Barth,
Jr., and A. S. Bryant. 2020. 'Prevalence and Severity of
Coronavirus Disease (2019 )(COVID-19) lllness in
Symptomatic Pregnant and Postpartum Women Stratified by
Hispanic Ethnicity', Obstet Gynecol, 136: 300-02.

Goldshtein, 1., D. Nevo, D. M. Steinberg, R. S. Rotem, M.
Gorfine, G. Chodick, and Y. Segal. (2021). ‘Association
Between BNT162b2 Vaccination and Incidence of SARS-CoV-
2 Infection in Pregnant Women', JAMA, 326: 728-35.

Gray, K. J., E. A. Bordt, C. Atyeo, E. Deriso, B. Akinwunmi, N.
Young, A. M. Baez, L. L. Shook, D. Cvrk, K. James, R. De
Guzman, S. Brigida, K. Diouf, I. Goldfarb, L. M. Bebell, L. M.
Yonker, A. Fasano, S. A. Rabi, M. A. Elovitz, G. Alter, and A.
G. Edlow. (2021). 'Coronavirus disease 2019 vaccine response
in pregnant and lactating women: a cohort study', Am J Obstet
Gynecol, 225: 303.e1-03.e17.

Grechukhina, Olga, Victoria Greenberg, Lisbet S. Lundsberg,
Uma Deshmukh, Jennifer Cate, Heather S. Lipkind, Katherine
H. Campbell, Christian M. Pettker, Katherine S. Kohari, and
Uma M. Reddy. (2020). 'Coronavirus disease 2019 pregnancy
outcomes in a racially and ethnically diverse population’,
American Journal of Obstetrics & Gynecology MFM, 2: 100246.
Hong, B., B. J. Bonczak, A. Gupta, L. E. Thorpe, and C. E.
Kontokosta. (2021). 'Exposure density and neighborhood
disparities in COVID-19 infection risk’, Proc Natl Acad Sci U S
A, 118.

Hsu, H. E., E. M. Ashe, M. Silverstein, M. Hofman, S. J. Lange,
H. Razzaghi, R. G. Mishuris, R. Davidoff, E. M. Parker, A.
Penman-Aguilar, K. E. N. Clarke, A. Goldman, T. L. James, K.
Jacobson, K. E. Lasser, Z. Xuan, G. Peacock, N. F. Dowling, and
A. B. Goodman. 2020. 'Race/Ethnicity, Underlying Medical
Conditions, Homelessness, and Hospitalization Status of Adult
Patients with COVID-19 at an Urban Safety-Net Medical Center
- Boston, Massachusetts, (2020"), MMWR Morb Mortal WKly
Rep, 69: 864-869.

Laurencin, Cato T., and Aneesah Mcclinton. (2020). 'The
COVID-19 Pandemic: a Call to Action to Identify and Address
Racial and Ethnic Disparities', Journal of Racial and Ethnic
Health Disparities, 7: 398-402.

Ogedegbe, G., J. Ravenell, S. Adhikari, M. Butler, T. Cook, F.
Francois, E. lturrate, G. Jean-Louis, S. A. Jones, D.

Page 5 of 6


https://www.sciencedirect.com/science/article/pii/S1076633221001653
https://www.sciencedirect.com/science/article/pii/S1076633221001653
https://www.sciencedirect.com/science/article/pii/S1076633221001653
https://www.sciencedirect.com/science/article/pii/S1076633221001653
https://link.springer.com/article/10.1007/s40615-020-00939-9
https://link.springer.com/article/10.1007/s40615-020-00939-9
https://link.springer.com/article/10.1007/s40615-020-00939-9
https://www.sciencedirect.com/science/article/pii/S014067361730569X
https://www.sciencedirect.com/science/article/pii/S014067361730569X
https://www.sciencedirect.com/science/article/pii/S014067361730569X
https://jech.bmj.com/content/74/11/964.abstract
https://jech.bmj.com/content/74/11/964.abstract
https://jech.bmj.com/content/74/11/964.abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03665-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03665-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03665-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03665-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03665-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7814834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7814834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7814834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7814834/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7814834/
https://journals.sagepub.com/doi/pdf/10.1177/0003134820973356
https://journals.sagepub.com/doi/pdf/10.1177/0003134820973356
https://journals.sagepub.com/doi/pdf/10.1177/0003134820973356
https://www.researchprotocols.org/2021/1/e25265
https://www.researchprotocols.org/2021/1/e25265
https://www.researchprotocols.org/2021/1/e25265
https://www.researchprotocols.org/2021/1/e25265
https://www.researchprotocols.org/2021/1/e25265
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7395887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7395887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7395887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7395887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7395887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7395887/
https://jamanetwork.com/journals/jama/article-abstract/2782047
https://jamanetwork.com/journals/jama/article-abstract/2782047
https://jamanetwork.com/journals/jama/article-abstract/2782047
https://jamanetwork.com/journals/jama/article-abstract/2782047
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppzbmed-10.1101.2021.03.07.21253094
https://www.sciencedirect.com/science/article/pii/S2589933320302147
https://www.sciencedirect.com/science/article/pii/S2589933320302147
https://www.sciencedirect.com/science/article/pii/S2589933320302147
https://www.sciencedirect.com/science/article/pii/S2589933320302147
https://www.sciencedirect.com/science/article/pii/S2589933320302147
https://www.sciencedirect.com/science/article/pii/S2589933320302147
https://www.pnas.org/doi/abs/10.1073/pnas.2021258118
https://www.pnas.org/doi/abs/10.1073/pnas.2021258118
https://www.pnas.org/doi/abs/10.1073/pnas.2021258118
https://www.pnas.org/doi/abs/10.1073/pnas.2021258118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7727597/
https://link.springer.com/article/10.1007/s40615-020-00756-0
https://link.springer.com/article/10.1007/s40615-020-00756-0
https://link.springer.com/article/10.1007/s40615-020-00756-0
https://link.springer.com/article/10.1007/s40615-020-00756-0
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538

J. Women Health Care and Issues

17.

18.

19.

20.

21.

22.

Onakomaiya, C. M. Petrilli, C. Pulgarin, S. Regan, H. Reynolds,
A. Seixas, F. M. Volpicelli, and L. I. Horwitz. (2020).
'Assessment of Racial/Ethnic Disparities in Hospitalization and
Mortality in Patients With COVID-19 in New York City', JAMA
Netw Open, 3: e2026881.

Reale, S. C., M. I. Lumbreras-Marquez, C. H. King, S. L. Burns,
K. G. Fields, K. Diouf, I. T. Goldfarb, A. L. Ciaranello, J. N.
Robinson, K. E. Gregory, K. F. Huybrechts, and B. T. Bateman.
(2021). 'Patient characteristics associated with SARS-CoV-2
infection in parturients admitted for labour and delivery in
Massachusetts during the spring 2020 surge: A prospective
cohort study', Paediatr Perinat Epidemiol, 35: 24-33.

Salacup, G., K. B. Lo, F. Gul, E. Peterson, R. De Joy, R.
Bhargav, J. Pelayo, J. Albano, Z. Azmaiparashvili, S.
Benzaquen, G. Patarroyo-Aponte, and J. Rangaswami. (2021).
'Characteristics and clinical outcomes of COVID-19 patients in
an underserved-inner city population: A single tertiary center
cohort', J Med Virol, 93: 416-423.

Shimabukuro, T. T., S. Y. Kim, T. R. Myers, P. L. Moro, T.
Oduyebo, L. Panagiotakopoulos, P. L. Marquez, C. K. Olson, R.
Liu, K. T. Chang, S. R. Ellington, V. K. Burkel, A. N. Smoots,
C. J. Green, C. Licata, B. C. Zhang, M. Alimchandani, A. Mba-
Jonas, S. W. Martin, J. M. Gee, D. M. Meaney-Delman, and
CDC v-safe COVID-19 Pregnancy Registry Team. (2021).
'Preliminary Findings of mRNA Covid-19 Vaccine Safety in
Pregnant Persons', N Engl J Med, 384: 2273-2282.

Suleyman, G., R. A. Fadel, K. M. Malette, C. Hammond, H.
Abdulla, A. Entz, Z. Demertzis, Z. Hanna, A. Failla, C. Dagher,
Z. Chaudhry, A. Vahia, O. Abreu Lanfranco, M. Ramesh, M. J.
Zervos, G. Alangaden, J. Miller, and I. Brar. (2020). ‘Clinical
Characteristics and Morbidity Associated With Coronavirus
Disease 2019 in a Series of Patients in Metropolitan Detroit’,
JAMA Netw Open, 3: e2012270.

Tang, P., J. Wang, and Y. Song. (2018). 'Characteristics and
pregnancy outcomes of patients with severe pneumonia
complicating pregnancy: a retrospective study of 12 cases and a
literature review', BMC Pregnancy Childbirth, 18: 434.

United States Census Bureau. QuickFacts, Miami-Dade County,
Florida.
https://www.census.gov/quickfacts/fact/table/miamidadecounty
florida/INC1102194INC110219.

Auctores Publishing LLC — Volume 6(3)-143 www.auctoresonline.org
ISSN: 2642-9756

23.

24.

25.

26.

Copy rights@ Chima Ndubizu et al

Wei, S. Q., M. Bilodeau-Bertrand, S. Liu, and N. Auger. (2021).
"The impact of COVID-19 on pregnancy outcomes: a systematic
review and meta-analysis', CMAJ, 193: E540-E48.

Wortham, J. M., S. A. Meador, J. L. Hadler, K. Yousey-Hindes,
I. See, M. Whitaker, A. O'Halloran, J. Milucky, S. J. Chai, A.
Reingold, N. B. Alden, B. Kawasaki, E. J. Anderson, K. P.
Openo, A. Weigel, M. L. Monroe, P. A. Ryan, S. Kim, L. Reeg,
R. Lynfield, M. McMahon, D. M. Sosin, N. Eisenberg, A. Rowe,
G. Barney, N. M. Bennett, S. Bushey, L. M. Billing, J. Shiltz, M.
Sutton, N. West, H. K. Talbot, W. Schaffner, K. McCaffrey, M.
Spencer, A. K. Kambhampati, O. Anglin, A. M. Piasecki, R.
Holstein, A. J. Hall, A. M. Fry, S. Garg, and L. Kim. (2021).
'‘Census tract socioeconomic indicators and COVID-19-
associated hospitalization rates-COVID-NET surveillance areas
in 14 states, March 1-April 30, 2020', PLoS One, 16: e0257622.
Zambrano, L. D., S. Ellington, P. Strid, R. R. Galang, T.
Oduyebo, V. T. Tong, K. R. Woodworth, J. F. Nahabedian, E.
Azziz-Baumgartner, S. M. Gilboa, D. Meaney-Delman, and
CDC COVID-19 Response Pregnancy and Infant Linked
Outcomes Team. (2020). 'Update: Characteristics of
Symptomatic Women of Reproductive Age with Laboratory-
Confirmed SARS-CoV-2 Infection by Pregnancy Status - United
States, January 22-October 3, 2020', MMWR Morb Mortal Wkly
Rep, 69: 1641-47.

Zambrano, Laura D., Sascha Ellington, Penelope Strid, Romeo
R. Galang, Titilope Oduyebo, Van T. Tong, Kate R. Woodworth,
John F. Nahabedian, Eduardo Azziz-Baumgartner, Suzanne M.
Gilboa, Dana Meaney-Delman, Amanda Akosa, Carolyne
Bennett, Veronica Burkel, Daniel Chang, Augustina Delaney,
Charise Fox, Isabel Griffin, Jason Hsia, Katie Krause, Elizabeth
Lewis, Susan Manning, Yousra Mohamoud, Suzanne Newton,
Emily O’Malley Olsen, Mirna Perez, Megan Reynolds, Aspen
Riser, Maria Rivera, Nicole M. Roth, Christina Sancken, Neha
Shinde, Ashley Smoots, Margaret Snead, Bailey Wallace,
Florence Whitehill, Erin Whitehouse, and Lauren Zapata.
(2020). 'Update: Characteristics of Symptomatic Women of
Reproductive Age with Laboratory-Confirmed SARS-CoV-2
Infection by Pregnancy Status — United States, January 22—
October 3, 2020', MMWR. Morbidity and Mortality Weekly
Report, 69.

Page 6 of 6


https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2773538
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1111/ppe.12743
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.26252
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.26252
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.26252
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.26252
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.26252
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.26252
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shimabukuro%2C+T.+T.%2C+S.+Y.+Kim%2C+T.+R.+Myers%2C+P.+L.+Moro%2C+T.+Oduyebo%2C+L.+Panagiotakopoulos%2C+P.+L.+Marquez%2C+C.+K.+Olson%2C+R.+Liu%2C+K.+T.+Chang%2C+S.+R.+Ellington%2C+V.+K.+Burkel%2C+A.+N.+Smoots%2C+C.+J.+Green%2C+C.+Licata%2C+B.+C.+Zhang%2C+M.+Alimchandani%2C+A.+Mba-Jonas%2C+S.+W.+Martin%2C+J.+M.+Gee%2C+D.+M.+Meaney-Delman%2C+and+CDC+v-safe+COVID-19+Pregnancy+Registry+Team.+%282021%29.+%27Preliminary+Findings+of+mRNA+Covid-19+Vaccine+Safety+in+Pregnant+Persons%27%2C+N+Engl+J+Med%2C+384%3A+2273-82.&btnG=
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2767216
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2070-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2070-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2070-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2070-0
https://www.cmaj.ca/content/193/16/E540.short
https://www.cmaj.ca/content/193/16/E540.short
https://www.cmaj.ca/content/193/16/E540.short
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0257622
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7643892/

J. Women Health Care and Issues Copy rights@ Fady Makram Zaki Bakhiet. et all.

This work is licensed under Creative . .
Commons Attribution 4.0 License Ready to submit your research? Choose Auctores and benefit from:
> fast, convenient online submission
To Submit Your Article Click Here: Submit Manuscript > rigorous peer review by experienced research in your field
> rapid publication on acceptance
> authors retain copyrights
DOI:10.31579/2642-9756/143 > unique DOI for all articles
> immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://www.auctoresonline.org/journals/women-health-care-and-
issues

Auctores Publishing LLC — Volume 6(2)-143 www.auctoresonline.org
ISSN: 2642-9756 Page 7 of 7


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=48
https://www.auctoresonline.org/journals/women-health-care-and-issues
https://www.auctoresonline.org/journals/women-health-care-and-issues

