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Abstract

Pregnant women living in rural areas of the United States are not equitably served by healthcare 

systems and may be disproportionately affected by sexually transmitted infections (STIs). We 

examined the impact of location of pregnancy care on STI screening and positivity in a 

statewide health system. Pregnant women seeking care within a statewide health system during 

2021-2022 were categorized by location of care at either the main university hospital (urban) 

or regional (rural) hospitals. We assessed STI screening and positivity for chlamydia, gonorrhea, 

and trichomoniasis within each setting and by the social vulnerability index (SVI) assigned to 

the person’s census tract (high ≥ 0.75 versus low <0.75). We identified 12,921 unique pregnancy 

episodes: 9,051 (70%) within the university hospital and 3,870 (30%) in regional hospitals. The 

mean census tract SVI among all women was 0.54 (SD 0.29), and 29% of pregnant women 

resided in areas with a high SVI. Women in care at a regional hospital were more likely to reside 

in areas with a high SVI compared to the university hospital (41% vs. 23%). In total, 75% of 

pregnant women were screened for any STI (9,727/12,921). Compared to university hospitals, STI 

screening rates during pregnancy were lower (77% vs 70%) and STI positivity during pregnancy 

was higher in regional hospitals [chlamydia (3.9% vs 6.4%), gonorrhea (0.6% vs 1.3%), and 

Corresponding author: Gweneth B. Lazenby, 96 Jonathan Lucas Street, MSC 619, Dept. of Ob/Gyn, Charleston, SC 29425, 
843-792-0533 (fax), lazenbgb@musc.edu. 

HHS Public Access
Author manuscript
South Med J. Author manuscript; available in PMC 2026 April 30.

Published in final edited form as:
South Med J. 2026 March ; 119(3): 113–118. doi:10.14423/SMJ.0000000000001944.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



trichomoniasis (4.6% vs 8%)]. In a statewide health system, pregnancy care provided in rural 

regional hospitals was associated with lower STI screening rates and higher STI positivity.

Short Summary

Location of care and high social vulnerability were associated with decreased STI screening and 

increased STI positivity among pregnant people seeking care from a statewide healthcare system.
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Introduction

Between 2018 and 2021, chlamydia and gonorrhea infections increased in the U.S. Racial 

or ethnic minority groups are disproportionately affected by these sexually transmitted 

infections (STIs).1 Furthermore, women in rural communities, especially adolescents, may 

be disproportionately affected by chlamydia and gonorrhea infections.2 The area in which 

women live affects their health and mortality.3,4 In the U.S., the areas with highest social 

deprivation are located in the South and have higher proportions of Black and rural 

residents.3,5 U.S. racial and ethnic minority groups are more likely to reside in areas 

disproportionately affected by poor housing, crime, noise, pollution, stress, and reduced 

services including healthcare.5,6 Residence within neighborhoods with higher deprivation 

indices has been associated with high rates of STIs and adverse pregnancy outcomes.7,8 

Furthermore, women residing in rural communities within the U.S. have reduced access to 

reproductive health services, including STI screening and prenatal care, compared to those 

residing in metropolitan areas.9

Approximately one-third of South Carolinians reside in rural counties and, according to 

Medicaid, are more likely to have medical care for chlamydia and gonorrhea compared to 

those in urban counties.10 The hospital system is with a large university medical center 

located in an urban center. Smaller regional hospitals that are mostly located in rural 

communities were acquired by the health system between 2019 and 2021, and some deliver 

obstetric outpatient and inpatient services. Rural residents, who may be disproportionately 

affected by STIs,10 are more likely to seek pregnancy care at these regional hospitals within 

their communities.9

The CDC recommends chlamydia and gonorrhea screening for all pregnant women 24 

years old and younger and for any woman older than 24 years who is considered at 

increased risk. 11 Because a large fraction of pregnant women are screened, they are a 

potential sentinel population for surveillance for chlamydia and gonorrhea. The CDC does 

not have any specific recommendations for trichomoniasis screening during pregnancy, 

however symptomatic pregnant women should be tested (11). We previously found that 

approximately 67% of pregnant women were screened for chlamydia, gonorrhea, or 

trichomoniasis in the university hospital and 7.7% were positive for at least one of these 

STIs.12 We suspect geography may impact STI screening and positivity rates. The primary 
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aim of this study was to determine potential differences in STI screening and positivity 

in a sentinel population of pregnant women receiving care in a university medical center 

compared to those receiving pregnancy care in regional hospitals within a single statewide 

hospital system. Our secondary aim was to determine the impact of living in areas with 

high levels of social vulnerability on STI screening and positivity during pregnancy in both 

settings.

Methods

This observational study of a cohort of pregnant women seeking care within an urban, 

university medical center and affiliated regional hospitals was approved by the university 

Institutional Review Board (Pro00106414). Using the EPIC© (Verona, WI) Clarity 

application within the electronic health record (EHR), we identified women with an active 

pregnancy episode seeking any pregnancy-related care between January 1, 2021, and 

December 31, 2022. Pregnancy episodes bundle all pregnancy-related care visit (outpatient 

and inpatient) documentation, laboratory tests, and imaging within the EHR. Additional 

details about pregnancy episodes and the methodology used for surveillance of chlamydia, 

gonorrhea, and trichomoniasis positivity during pregnancy have been described previously.13 

In the event women received care for more than one pregnancy during the study period, 

each unique pregnancy episode(s) was eligible for inclusion in this study. The following 

variables were abstracted from the EHR using Structured Query Language script: hospital 

where care was received, date of last menstrual period (LMP), age, primary insurer, self-

reported ethnicity and race, estimated date of delivery (EDD), results of the first chlamydia, 

gonorrhea, trichomoniasis nucleic acid test (NAAT) collected during a pregnancy episode, 

specimen collection date, zip code, county, and home address. The data abstraction did not 

include the NAAT specimen source (cervix, vaginal, urine). All NAATs were received and 

processed by the MUSC laboratory.

To assign neighborhood contextual data, individuals’ addresses were geocoded with ArcGIS 

Pro version 3.1 (Environmental Systems Research Institute, Redlands, CA). Next, spatial 

overlay analysis was used to identify and assign each person’s residential census tract. 

Rural census tracts were defined according to the 2020 US Census results.14,15 Census 

tract codes were then used to assign CDC’s 2020 Social Vulnerability Index (SVI) score 

to each individual patient. 16 The SVI was initially designed to identify communities that 

are more likely to need additional support for an emergency such as severe weather, disease 

outbreaks, or chemical exposures.17 However, SVI has subsequently been used to assess 

community access to health care and disease burden for a variety of conditions, including 

HIV.3,5,7,18. The SVI is created using 16 variables from the 5-year American Community 

Survey (ACS) that are based on four social themes: socioeconomic status, household 

characteristics, racial and ethnicity minority status, and housing type and transportation.17 

The SVI characterizes neighborhood vulnerability by using a national percentile-ranked 

score that ranges from 0 to 1, with higher scores indicating higher levels of area-level 

social vulnerability. For this analysis, residing in an area with high social vulnerability was 

classified as living in a census tract with an SVI ≥ 0.75.
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We calculated the proportion of pregnant women seeking care in the health system who 

were screened for an STI. Among those screened, we determined the proportion testing 

positive for any STI (chlamydia, gonorrhea, and/or trichomoniasis) in total and by census 

tract. We mapped screening and diagnosis rates by census tract to visually compare the 

geographical distribution of these outcomes with census tract SVI. Census tracts with 

fewer than five women were censured to avoid skewing representation for that geographic 

location. Pregnancy episodes were categorized by the location where pregnancy-related care 

was received: university or regional hospitals. Bivariate analyses were used to compare 

differences by location of care in patient age group (≤ 25 years versus >25 years), race 

(White, Black, Other), Hispanic or Latina ethnicity, insurer (public, private/military, other), 

delivery at any health system hospital (university and regional hospitals), STI screening, 

STI positivity, and the SVI assigned to the patient’s census tract of residence (high [≥ 

0.75] versus low/moderate [<0.74]). Military and private insurers were combined as a single 

categorical variable because they reimburse obstetric care as a global package regardless of 

the number of pregnancy visits or patient complexity. We presumed global reimbursement 

may influence provider behavior as it relates to screening during prenatal care.

Results

During the study period, 12,921 unique pregnancy episodes were eligible for inclusion in the 

analysis: 6,442 (50%) in 2021 and 6,479 (50%) in 2022. Most pregnancy episodes (9,051, 

70%) were within the university hospital and 3,870 (30%) occurred in regional hospitals. 

Age and SVI were normally distributed. The mean age of women receiving pregnancy care 

was 28.4 years (SD 6.3 years). The mean SVI of patients’ census tract of residence was 

0.54 (SD 0.29), with 3,718 (29 %) pregnant women living in a census tract with a high 

SVI (scoring ≥ 0.75). Residing in a census tract with a high SVI was more common among 

pregnant women seeking care from regional hospitals compared to those seeking care at 

the university hospital (41.4% vs 23.4%). Compared to pregnant women seeking care at the 

main university hospital, a higher proportion of pregnant women seeking care at regional 

hospitals were ≤ 25 years of age, Hispanic or Latina, self-identified as Black race, and had a 

public insurer (Table 1).

Pregnant women included in our analysis lived in 44 out of 46 (96%) counties and 746 out 

of 1,103 (68%) census tracts in the state.19 Over half (55%) of women lived in the three 

counties surrounding the university hospital (Berkeley, Charleston, and Dorchester). Figure 

1a represents SVI distribution across the state. Areas of high SVI are disproportionately 

located on the eastern side of the state and where the health system hospitals in this analysis 

are located. Among the 407 (55%) census tracts with at least five pregnant women receiving 

pregnancy care within the health system, 104 (25.5%) had a high SVI (Figure 1a).

Most women were screened for an STI during pregnancy (9,727, 75%). The median STI 

screening rate by census tract was 75% (range 0-100%). Census tracts with the highest 

screening rates among pregnant patients were typically concentrated near a hospital (Figure 

1b). We observed a small but statistically significant difference in the percentage of women 

screened for an STI by the SVI where they reside (high SVI 76.5% versus low SVI 74.8%, 

p = 0.04). Women who were screened for an STI during pregnancy were more often: ≤ 25 
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years old (77.2% vs. 74.3% screened, p=0.0004), self-reported Black race (78.9% screened 

vs. 73.7% [white] and 74.1% [other], p<0.0001), receiving pregnancy care at the university 

hospital (77.4% vs. 70.4% screened, p<0.0001), and delivering an infant within the health 

system during the study period (80.7% vs. 70.5% screened, p<0.0001). For all demographic 

and clinical factors assessed, pregnant women seeking care at the university hospital were 

more likely to be screened for an STI compared to those seeking care from a regional 

hospital (Table 2).

In 2021, there was no difference in the percentage of women who were screened for an STI 

during pregnancy at the university hospital and regional centers (p = 0.24), with 3,483/4,553 

(76.5%) screened in the university network compared to 1,419/1,889 (75.1%) screened in 

the regional network. However, in 2022 pregnant women were more likely to be screened 

for an STI in the university hospital system [3,520/ 4,498 (78.3%)] compared to those at 

regional centers [1305/1981 (65.9%), p < 0.0001].

Of those screened, 8.1% were positive for any STI (785/ 9,727); 4.5% (406/ 9,096) of 

women tested positive for chlamydia, 5.4% (385/ 7,099) tested positive for trichomoniasis, 

and 0.8% (75/ 9,472) tested positive for gonorrhea (Table 3). When compared to women 

residing in areas with a low SVI, women residing in areas with a high SVI score were 

more likely to test positive for chlamydia (7.3% vs 3.3%), gonorrhea (1.5% vs 0.5%), 

and trichomoniasis (9.0% vs 3.9%) (Table 3). Pregnant women more likely to have a 

positive chlamydia, gonorrhea, or trichomoniasis test during pregnancy were ≤ 25 years old, 

self-identified as Black, had public insurance, and received care in a regional hospital (Table 

3). Among the census tracts with at least 5 pregnant health system patients, the median STI 

positivity rate was 6% (range 0-100%). Median STI positivity was higher in census tracts 

with a high SVI compared to those with a low SVI (11% versus 4%, p<0.0001) (Figure 1c).

Discussion

Women receiving pregnancy care in regional hospitals were less likely to be screened for 

STIs than those seeking care at a university hospital, but they were more likely to test 

positive for an STI. Most regional hospitals in the health system are in rural communities 

and serve populations living in areas with high social vulnerability. Our analysis supports 

previous findings that pregnant women who are at risk for STIs in rural communities 

have less access to STI screening, even when they have access to other prenatal care.10 

It is possible that providers of pregnant women do not always adhere to STI screening 

recommendations. Pinto et al suggest that rural providers are less likely to screen for STIs 

due to the misconception that young women are not sexually active and STIs are not a health 

issue in rural areas. Additionally, young women in small communities may not seek sexual 

health care due to concern for loss of privacy or mistrust in the healthcare system.2 Young 

women are most at risk for unplanned pregnancy and would benefit from STI screening 

and treatment to reduce the risk of STI-related complications of pregnancy.2 To improve 

STI care in rural communities, regional medical centers might consider increased provider 

education and expanded access to resources for STI screening and treatment.
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Rural communities in our state are more likely than urban areas to have a high SVI.10 

Women receiving pregnancy care in regional hospitals, who live in rural areas, were more 

likely to reside in areas with a high SVI compared to women receiving care at the urban 

university medical center. Our findings are consistent with previous reports that living in 

areas with high deprivation indices are associated with poor health outcomes, including 

STIs and HIV 7 and suggest that the SVI where a patient lives may be a useful metric for 

identifying communities at risk for STI positivity. Census-based deprivation indices such as 

SVI are valuable analytic tools for monitoring trends in healthcare inequity and directing 

the allocation of resources to reduce disparities.3,6,18 Providers within socially vulnerable 

communities might benefit from additional STI education to increase screening, particularly 

in pregnant women, to adhere to national recommendations.

SVI attempts to quantify the social conditions in a community and can be used to help 

guide public health initiatives aimed at addressing health inequities and social determinants 

of health.20 Using the SVI assigned to a patient’s residence as a marker for individual-

level health outcomes has limitations. First, SVI of residence is calculated from census 

data.17 SVI calculated by zip code and census tract may not accurately reflect the SVI 

of a patient’s “neighborhood”. Additionally, racial and ethnic minorities may be more 

likely to be census non-responders.4 The mechanism by which SVI contributes to poor 

health outcomes involves social and structural factors that cannot be easily measured in a 

retrospective study of information captured in medical records.20,21 Census data evaluates 

where people live, not necessarily where they work and play, and may not be reflective 

of factors currently influencing a neighborhood.17 Current social determinants of health 

such as education, family structure, income, and built environment may not be accurately 

captured in census-based analyses. As electronic health records capture more individual 

level characteristics that may impact health in real time, there may be opportunities to 

supplement census-based measures that assess social vulnerability.7,22

According to the American College of Obstetricians and Gynecologists, prenatal care 

guidelines and CDC STI treatment guidelines, pregnant women 25 years old and younger 

and older women at risk should be screened for chlamydia and those at risk should be 

screened for gonorrhea during pregnancy.11,23,24 We observed that only 77% of pregnant 

women at the university hospital and 70% seeking care at regional hospitals were screened 

for a STI. Within each setting, there was likely further variation in screening practices 

at the clinic or provider level that we did not have the ability to assess in this analysis. 

These differences in screening practices have implications for using EHR from the entire 

health system as a sentinel population to assess chlamydia, gonorrhea, and trichomoniasis 

positivity. Sentinel populations should be well-defined subsets of the general population.25 

Both testing practices and the population screened need to be consistent so that trends over 

time are more likely to reflect trends in the general population.26 Several regional hospitals 

were acquired in 2021 by the hospital system under analysis which likely contributed to the 

observed reduction in the proportion of patients screened in regional hospitals from 75.1% 

in 2021 to 65.9% in 2022. When large hospital systems acquire smaller, regional hospitals, 

both screening practices among the recently added provider groups and the characteristics 

of the underlying population served may change. These changes must be considered when 

defining sentinel populations and interpreting trends in positivity.
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In this analysis, we could not assess the reasons why patients were not screened for STIs. It 

is possible that patients who were not screened were more likely to refuse this service due to 

mistrust of the healthcare system. This may be particularly true in rural communities where 

high proportions of people avoid seeking recommended health care.27 It is also possible that 

providers, particularly in rural settings, are more likely to screen patients they perceive to be 

at risk for STIs. This selection bias may at least partially explain the higher positivity rates 

we observed for patients living in rural areas. In both the university and regional hospital 

settings in our analysis, young, Black patients were more likely to be screened for STIs 

during pregnancy than other demographics. Our findings correspond with previous reports 

that this population is more often screened for STIs in ambulatory care settings and during 

pregnancy.24,28 This suggests that young, Black women might be more likely to be selected 

for STI screening based solely on their race.29 Implementing universal chlamydia screening 

in pregnant women could eliminate the potential for race and ethnicity to influence provider 

practices.24

Conclusion

Based on our analysis, STI screening during pregnancy varied by hospital location, despite 

national recommendations for universal screening. Regional hospitals that serve rural 

populations who are more likely to experience social and economic disparities were less 

likely to screen pregnant women for an STI. Additional provider training and structural 

changes to the EHR to promote STI testing during pregnancy may be needed to implement 

universal screening, particularly in settings that serve women living in rural areas and may 

be more at risk for STIs.

Source of Funding:

This project was supported by the Centers for Disease Control and Prevention of the U.S. Department of Health and 
Human Services (HHS) as part of a cooperative agreement with the National Association of County and City Health 
Officials (NACCHO, CDC GRANT # 5NU38OT000306-03-00). The contents are those of the author(s) and do not 
necessarily represent the official views of, nor an endorsement by NACCHO.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

References

1. Centers for Disease Control and Prevention. Sexually Transmitted Disease Surveillance 2020. 
https://www.cdc.gov/std/statistics/2020/default.htm

2. Pinto CN, Dorn LD, Chinchilli VM, et al. Chlamydia and Gonorrhea Acquisition Among 
Adolescents and Young Adults in Pennsylvania: A Rural and Urban Comparison. Sex Transm Dis. 
Feb 2018;45(2):99–102. doi:10.1097/OLQ.0000000000000697 [PubMed: 29329178] 

3. Singh GK. Area deprivation and widening inequalities in US mortality, 1969-1998. Am J Public 
Health. Jul 2003;93(7):1137–43. doi:10.2105/ajph.93.7.1137 [PubMed: 12835199] 

4. Shavers VL. Measurement of socioeconomic status in health disparities research. J Natl Med Assoc. 
Sep 2007;99(9):1013–23. [PubMed: 17913111] 

5. Dailey AF, Gant Z, Hu X, et al. Association Between Social Vulnerability and Rates of 
HIV Diagnoses Among Black Adults, by Selected Characteristics and Region of Residence - 
United States, 2018. MMWR Morbidity and mortality weekly report. Feb 4 2022;71(5):167–170. 
doi:10.15585/mmwr.mm7105a2 [PubMed: 35113849] 

Lazenby et al. Page 7

South Med J. Author manuscript; available in PMC 2026 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



6. Kind AJ, Jencks S, Brock J, et al. Neighborhood socioeconomic disadvantage and 30-day 
rehospitalization: a retrospective cohort study. Ann Intern Med. Dec 2 2014;161(11):765–74. 
doi:10.7326/M13-2946 [PubMed: 25437404] 

7. Elenwa F, Gant Z, Hu X, et al. A Census Tract-Level Examination of HIV Care Outcomes 
and Social Vulnerability Among Black/African American, Hispanic/Latino, and White Adults in 
the Southern United States, 2018. J Community Health. Aug 2023;48(4):616–633. doi:10.1007/
s10900-023-01191-y [PubMed: 36823280] 

8. Blumenshine P, Egerter S, Barclay CJ, et al. Socioeconomic disparities in adverse birth outcomes: 
a systematic review. Am J Prev Med. Sep 2010;39(3):263–72. doi:10.1016/j.amepre.2010.05.012 
[PubMed: 20709259] 

9. American College of Obstetricians and Gynecologists. ACOG Committee Opinion No. 
586: Health disparities in rural women. Obstet Gynecol. Feb 2014;123(2 Pt 1):384–8. 
doi:10.1097/01.AOG.0000443278.06393.d6 [PubMed: 24451676] 

10. Giannouchos TV, Crouch E, Merrell MA, et al. Racial, Ethnic, and Rural/Urban Disparities in HIV 
and Sexually Transmitted Infections in South Carolina. J Community Health. Feb 2023;48(1):152–
159. doi:10.1007/s10900-022-01165-6 [PubMed: 36331790] 

11. Workowski KA, Bachmann LH, Chan PA, et al. Sexually Transmitted Infections Treatment 
Guidelines, 2021. MMWR Recommendations and reports : Morbidity and mortality weekly report 
Recommendations and reports. Jul 23 2021;70(4):1–187. doi:10.15585/mmwr.rr7004a1

12. Zakher B, Cantor AG, Pappas M, et al. Screening for gonorrhea and Chlamydia: a systematic 
review for the U.S. Preventive Services Task Force. Ann Intern Med. Dec 16 2014;161(12):884–
93. doi:10.7326/M14-1022 [PubMed: 25244000] 

13. Lazenby GB, Korte JE, Pekar E, et al. Developing Sentinel Surveillance for Chlamydia and 
Gonorrhea Using Test Results From Routine Screening During Pregnancy. Sex Transm Dis. Jan 1 
2023;50(1):21–27. doi:10.1097/OLQ.0000000000001715 [PubMed: 36150070] 

14. United States Census Bureau. Urban and Rural. Updated September 2023. Accessed December 9, 
2024. https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural.html

15. Health Resoruces and Services Administration. How we define rural. Updated November 2024. 
Accessed December 9, 2024. https://www.hrsa.gov/rural-health/about-us/what-is-rural

16. Centers for Disease Control and Prevention and Agency for Toxic Susbtances 
and Disease Registry/Geospatial Research A, and Services Program,. CDC/ATSDR 
Social Vulnerability Index. Accessed July, 2023. https://www.atsdr.cdc.gov/placeandhealth/svi/
data_documentation_download.html

17. Flanagan BE, Gregory EW, Hallisey EJ, et al. A social vulnerability index for disaster 
management. Journal of Homeland Security and Emergency Management. 2011;8(1):1–22. 3. 
doi:10.2202/1547-7355.1792

18. Flanagan BE, Hallisey EJ, Adams E, et al. Measuring Community Vulnerability to Natural and 
Anthropogenic Hazards: The Centers for Disease Control and Prevention's Social Vulnerability 
Index. J Environ Health. Jun 2018;80(10):34–36.

19. US Census. Guide to 2010 State and Local Census Geography: South Carolina. Accessed 
October 24, 2024. https://www.census.gov/geographies/reference-files/2010/geo/state-local-geo-
guides-2010/south-carolina.html

20. Hacker K, Houry D. Social Needs and Social Determinants: The Role of the Centers for Disease 
Control and Prevention and Public Health. Public Health Rep. Nov-Dec 2022;137(6):1049–1052. 
doi:10.1177/00333549221120244 [PubMed: 36367214] 

21. Ludwig J, Sanbonmatsu L, Gennetian L, et al. Neighborhoods, obesity, and diabetes--a randomized 
social experiment. N Engl J Med. Oct 20 2011;365(16):1509–19. doi:10.1056/NEJMsa1103216 
[PubMed: 22010917] 

22. Lantos PM, Hoffman K, Permar SR, et al. Neighborhood Disadvantage is Associated with 
High Cytomegalovirus Seroprevalence in Pregnancy. J Racial Ethn Health Disparities. Aug 
2018;5(4):782–786. doi:10.1007/s40615-017-0423-4 [PubMed: 28840519] 

23. American Academy of Pediatrics and American College of Obstetricians and Gynecologists. 
Guidelines for perinatal care. 8th ed. 2017.

Lazenby et al. Page 8

South Med J. Author manuscript; available in PMC 2026 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



24. Ross CE, Tao G, Patton M, et al. Screening for human immunodeficiency virus and other 
sexually transmitted diseases among U.S. women with prenatal care. Obstet Gynecol. May 
2015;125(5):1211–1216. doi:10.1097/AOG.0000000000000756 [PubMed: 25932850] 

25. Dee J, Garcia Calleja JM, Marsh K, et al. HIV Surveillance Among Pregnant Women Attending 
Antenatal Clinics: Evolution and Current Direction. JMIR Public Health Surveill. Dec 5 
2017;3(4):e85. doi:10.2196/publichealth.8000 [PubMed: 29208587] 

26. Root H, Boyce R, Robinson WR. Learning from LMICs: best practices for leveraging 
sentinel surveillance systems to track the US COVID-19 pandemic. BMJ Glob Health. Dec 
2020;5(12)doi:10.1136/bmjgh-2020-004685

27. Spleen AM, Lengerich EJ, Camacho FT, et al. Health care avoidance among rural populations: 
results from a nationally representative survey. J Rural Health. Winter 2014;30(1):79–88. 
doi:10.1111/jrh.12032 [PubMed: 24383487] 

28. Kendel NE, Stanek JR, Haamid FW, et al. Emergency Department Evaluation of Abnormal 
Uterine Bleeding in US Children's Hospitals. J Pediatr Adolesc Gynecol. Jun 2022;35(3):288–293. 
doi:10.1016/j.jpag.2021.12.016 [PubMed: 34999231] 

29. Lazenby GB, Savage AH, Horner G, et al. Declining chlamydia and gonorrhea diagnoses 
among pregnant women in South Carolina, 2008-2018. Sex Transm Dis. Sep 18 2020;doi:10.1097/
OLQ.0000000000001297

Lazenby et al. Page 9

South Med J. Author manuscript; available in PMC 2026 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Census-Tract Social Vulnerability Index (SVI), STI Screening Rates, and STI Positivity 

Rates, South Carolina

Panel (a) illustrates census tract measures for overall social vulnerability obtained from 

CDC’s 2020 Social Vulnerability Index (SVI) across South Carolina, including census tracts 

outside of the health system network. Darker red shades highlight areas with the greatest 

vulnerability and areas shaded blue are the least vulnerable; Panel (b) maps the spatial 

distribution of sexually transmitted infections (STI) screening rates for participants residing 

in census tracts in the study catchment areas between January 1, 2021 and December 31, 

2022. Darker blue shades highlight areas with the highest screening rates during our study 

period; and Panel (c) presents the spatial distribution of positive STI screenings for census 

tracts in the catchment area. Please note that panels b and c suppressed census tracts with 

fewer than five patients.
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Table 1.
Characteristics of women receiving prenatal care by hospital location, 2021-2022

University (n=9051)
N (%)

Regional (n=3870)
N (%)

Age

≤25 years 2510 (27.7%) 1824 (47.1%)

>25 years 6541 (72.3%) 2046 (52.9%)

Race

Black 2890 (32.3%) 1777 (46.7%)

White 4837 (54.1%) 1699 (44.7%)

Other 1215 (13.6%) 326 (8.6%)

Ethnicity

Hispanic/Latina 952 (10.8%) 269 (7.2%)

Non-Hispanic/Non-Latina 7887 (89.2%) 3461 (92.8%)

Insurer

Public 2501 (27.6%) 1638 (42.3%)

Private/ military 6214 (68.7%) 2132 (55.1%)

None 336 (3.7%) 100 (2.6%)

Social Vulnerability Index

High (≥ 0.75) 2118 (23.4%) 1600 (41.4%)

Low (< 0.75) 6923 (76.6%) 2269 (58.6%)

Delivery in Health System

Yes 4126 (45.6%) 1923 (49.7%)

No 4925 (54.4%) 1947 (50.3%)

Missing data are not displayed.
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Table 2.
Proportion of women screened for any STI during pregnancy care by hospital location, 2021-2022

Total
N (%)

University
N (%)

Regional
N (%)a

Total screened 9727/12921 (75.3%) 7003/9051 (77.3%) 2724/3870 (70.4%)

Age

≤ 25 years 3344/4334 (77.2%) 2018/2510 (80.4%) 1326/1824 (72.7%)

>25 years 6383/8587 (74.3%) 4985/6541 (76.2%) 1398/2046 (68.3%)

Race

Black 3684/4667 (78.9%) 2345/2890 (81.1%) 1339/1777 (75.4%)

White 4819/6536 (73.7%) 3655/4837 (75.6%) 1164/1699 (68.5%)

Other 1142/1541 (74.1%) 957/1215 (78.8%) 185/326 (56.8%)

Ethnicity

Hispanic/Latina 921/1221 (75.4%) 773/952 (81.2%) 148/269 (55.0%)

Non-Hispanic/Non-Latina 8619/11348 (76.0%) 6126/7887 (77.7%) 2493/3461 (72.0%)

Insurer

Public 3168/4139 (76.5%) 1991/2501 (79.6%) 1177/1638 (71.9%)

Private/ military 6334/8346 (75.9%) 4827/6214 (77.7%) 1507/2132 (70.7%)

Noneb 225/436 (51.6%) 185/336 (55.1%) 40/100 (40.0%)

Social Vulnerability Index

High (≥ 0.75) 2845/3718 (76.5%) 1691/2118 (79.8%) 1154/1600 (72.1%)

Low (< 0.75) 6873/9192 (74.8%) 5304/6923 (76.6%) 1569/2269 (69.2%)

Delivery in Health System

Yes 4884/6049 (80.7%) 3413/4126 (82.7%) 1471/1923 (76.5%)

No 4843/6872 (70.5%) 3590/4925 (72.9%) 1253/1947 (64.4%)

a
Percentages shown in table represent the percentage of each subgroup that were screened.

b
p = 0.008, all other p < 0.0001. The p-values represent comparisons of the percent screened at university versus regional hospitals using Pearson’s 

χ2 test.
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Table 3.
Positivity rates for chlamydia, gonorrhea, or trichomoniasis during pregnancy by patient characteristic, 

2021-2022

Chlamydia Gonorrhea Trichomoniasis

Tested,
n

Positive, n
(%)

Tested, n Positive, n
(%)

Tested, n Positive, n
(%)

Total 9096 406 (4.5%) 9472 75 (0.8%) 7099 385 (5.4%)

Age

≤ 25 years 3003 305 (10.2%)* 3219 57 (1.8%)* 2439 174 (7.1%)*

>25 years 6093 101 (1.7%) 6253 18 (0.3%) 4660 211 (4.5%)

Race

Black 3410 276 (8.1%)* 3551 58 (1.6%)* 2909 313 (10.8%)*

White 4531 74 (1.6%) 4714 13 (0.3%) 3286 51 (1.6%)

Other 1083 55 (5.1%)* 1129 3 (0.3%) 857 18 (2.1%)

Ethnicity

Hispanic/Latina 870 43 (4.9%) 912 2 (0.2%)* 703 15 (2.1%)*

Non-Hispanic/Non-Latina 8057 357 (4.4%) 8379 73 (0.9%) 6274 362 (5.8%)

Insurer

Public 2890 199 (6.9%)* 3070 37 (1.2%)* 2372 198 (8.4%)*

Private/ military 5997 199 (3.3%) 6185 36 (0.6%) 4568 180 (3.9%)

None 209 8 (3.8%) 217 2 (0.9%) 159 7 (4.4%)

SVI**

High (≥ 0.75) 2579 189 (7.3%)* 2733 40 (1.5%)* 2143 193 (9.0%)*

Low (< 0.75) 6509 217 (3.3%) 6730 35 (0.5%) 4951 192 (3.9%)

Location

University 6968 269 (3.9%)* 6977 43 (0.6%)* 5404 250 (4.6%)*

Regional 2128 137 (6.4%) 2495 32 (1.3%) 1695 135 (8.0%)

Delivery**

Yes 4527 222 (4.9%) 4722 45 (1.0%) 3247 200 (6.2%)*

No 4569 184 (4.0%) 4750 30 (0.6%) 3852 185 (4.8%)

*
p < 0.05. Pearson’s χ2 tests were used to assess differences in positivity within each demographic by disease. Reference groups for race is 

“White” and reference group for insurer is “private/military”.

**
SVI, social vulnerability index. Delivery, within statewide health system.
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