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Abstract
Introduction: In the early phase of the coronavirus disease 2019 (COVID-19) pandemic,
United States EmergencyMedical Services (EMS) experienced a decrease in calls, and at the
same time, an increase in out-of-hospital deaths. This finding led to a concern for the impli-
cations of potential delays in care for the obstetric population.
Hypothesis/Problem: This study examines the impact of the pandemic on prehospital care
amongst pregnant women.
Methods: A retrospective observational study was conducted comparing obstetric-related
EMS activations in Maryland (USA) during the pandemic (March 10-July 20, 2020) to a
pre-pandemic period (March 10-July 20, 2019). Comparative analysis was used to analyze
the difference in frequency and acuity of calls between the two periods.
Results: There were fewer obstetric-related EMS encounters during the pandemic com-
pared to the year prior (daily average during the pandemic 12.5 [SD= 3.8] versus 14.6
[SD= 4.1] pre-pandemic; P <.001), although the percent of total female encounters
remained unchanged (1.6% in 2020 versus 1.5% in 2019; P= .091). Key indicators of mater-
nal status were not significantly different between the two periods. African-American
women represented a disproportionately high percentage of obstetric-related activations
(36.2% in 2019 and 34.8% in 2020).
Conclusions: In this state-wide analysis of EMS calls in Maryland early in the pandemic,
no significant differences existed in the utilization of EMS by pregnant women. Prehospital
EMS activations amongst pregnant women in Maryland only decreased slightly without an
increase in acuity. Of note, over-representation by African-American women compared to
population statistics raises concern for broader systemic differences in access to obstetric
care.

Hadley ME, Vaught AJ, Margolis AM, Chizmar TP, Alemayehu T, Halscott T,
Jenkins JL, Levy MJ. 911 EMS activations by pregnant patients in Maryland (USA)
during the COVID-19 pandemic. Prehosp Disaster Med. 2021;00(00):1–6.

Background
The coronavirus disease 2019 (COVID-19) pandemic was declared a global emergency by
the World Health Organization (WHO; Geneva, Switzerland) in January of 2020.1 Since
its discovery in 2019, more than 88 million people have been infected resulting in over 1.9
million deaths (as of January 10, 2021).2 The body of evidence regarding the impact of
COVID-19 on pregnancy and obstetric care continues to grow. Data from the Centers
for Disease Control and Prevention (CDC; Atlanta, Georgia USA) from January 22-
June 7, 2020 in the United States revealed that pregnant women with COVID-19 have
a higher risk of hospital admission, intensive care unit admission, andmechanical ventilation
than non-pregnant women with COVID-19.3 Higher rates of preterm birth and Cesarean
delivery have also been reported.4,5 Although overall maternal mortality from COVID-19
infection has been reportedly low, the morbidity and mortality resulting from the pandemic
is predicted to be far more significant.6–8

Emergency Medical Services (EMS; refers to a method of providing prehospital treat-
ment, stabilization, and transport when indicated for urgent conditions, provided by emer-
gency medical technicians and/or paramedics) in Maryland (USA) are coordinated at the
state-wide level by the Maryland Institute for Emergency Medical Services Systems
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(MIEMSS; Baltimore, Maryland USA). Maryland’s state-wide
approach to EMS care includes treatment protocols, a single elec-
tronic medical records system, a state-wide EMS radio communi-
cation network, as well as many other regulatory functions.
Prehospital emergency medical care is delivered through 26 juris-
dictional EMS agencies that are operated by county or local gov-
ernments, who also operate communications centers responsible
for receiving 911 calls and dispatching EMS units. In March
2020, MIEMSS implemented a standard state-wide EMS defini-
tion of a person under investigation (PUI) for COVID-19, based
on recommendations from the CDC and the Maryland
Department of Health (Baltimore, Maryland USA).9,10 These cri-
teria include: shortness of breath, cough, sore throat, muscle aches,
new loss of sense of smell or taste, or diarrhea.10

During the first several months of the COVID-19 pandemic, the
EMS system experienced a significant decrease in calls for service,
but an increase in out-of-hospital deaths, potentially indicating
higher acuity of calls and/or people waiting too long to activate
theEMS system.11Although the impact ofCOVID-19 onmaternal
prehospital care is currently unknown, EMS systems may be experi-
encing a higher acuity in obstetric calls as people defer care until
absolutely necessary. This study sought to examine the frequency
and acuity of obstetric-related 911 calls for EMS in the state of
Maryland during the first 103 days of the pandemic period, as com-
pared to the same time period during the previous year, to assess for
any changes to volume or acuity of obstetric-related 911 calls.

Methods
This was a retrospective observational study of obstetric-related 911
activations for EMS comparing the first 103 days of the pandemic
period (March 10, 2020 through July 20, 2020) to the pre-pandemic
period during the same time frame in the prior year (March 10, 2019
through July 20, 2019). All 911 calls for EMS that occurred in the
state of Maryland between the two study periods were included in
the study if they: (1) contained specific dispatch determinant codes
related to pregnancy, or (2) contained non-obstetric specific dispatch
determinant codes (eg, seizure, hemorrhage) and the EMS clinician’s
documented primary or secondary impression indicated the patient
was pregnant. All calls that were cancelled (prior to response or at
the arrival on the scene) or calls in which no patient was found on
the scene were excluded. Data were extracted via bulk query, de-iden-
tified, and provided to the research team by MIEMSS. Maryland
EMS data contain state-wide prehospital care information collected
from all 26 EMS jurisdictions and is centrally coordinated by
MIEMSS. A descriptive analysis was then performed on all pre-
defined categorical variables including dispatch date, dispatch deter-
minant code, clinician primary and secondary impression, initial and
final patient priority, patient vitals, and disposition. The initial desig-
nated priority of the call, determined by the dispatcher using stand-
ardized practices, and the final priority of the call, determined by
the primary EMS clinician on scene with the patient, were used as
indicators of call acuity. Priority 1 indicated critical illness, Priority
2 indicated less serious condition requiring emergency medical atten-
tion, Priority 3 indicated non-emergent condition, andPriority 4 indi-
cated deceased or not requiring medical attention. Additionally,
whether the patient met PUI criteria for COVID-19 was also
reported.

All data were recorded in electronic format (Microsoft Excel;
Microsoft Corp.; Redmond,Washington USA) and sent in aggre-
gate to the research team for analysis. All analyses were conducted
using IBM SPSS Statistics for Windows, version 25 (IBM Corp.;

Armonk, New York USA). A comparative analysis was used to
analyze the difference in frequency and acuity of calls between
the two study periods. Independent samples were assessed using
the Welch’s T-test given unequal variance in total EMS calls.
The study was reviewed by the Johns Hopkins Medicine (JHM;
Baltimore, Maryland USA) Institutional Review Board, protocol
number IRB00258794.

Results
During the pre-pandemic period from March 10 through June 20,
2019, there were a total of 99,330 911 patient encounters for female
patients byEMS inMaryland, of which 1,504EMS activationswere
for obstetric-related concerns (1.5%). During the pandemic period
from March 10 through June 20, 2020, there were a total of
79,398 EMS encounters for female patients with 1,286 activations
for obstetric-related concerns (1.6%). There was an overall 20%
decrease inEMS female patient encounters for any indication during
the pandemic compared to the year prior, and a 14.5% decrease in
obstetric-related calls. When assessing the average calls per day,
there was also a lower average number of total EMS calls for female
patients per day during the pandemic (2020) compared to the same
time frame in 2019 (mean [SD]= 770.9 [SD= 70.1] versus 964.4
[SD= 50.4]; P<.001; Figure 1) and a lower daily average number of
EMS calls for obstetric-related indications (12.5 [SD= 3.8] versus
14.6 [SD= 4.1]; P<.001; Figure 2) in 2020. However, there was no
statistically significant difference between the two periods in the per-
centage of total calls that were for obstetric-related concerns (1.6% in
2020 versus 1.5% in 2019; P = .091).

Demographic data were collected on both age and race of
patients treated by EMS clinicians. During the COVID-19 pan-
demic, most EMS activations were for pregnant women 20-29
years of age (570; 44.3%) followed by those 30-39 years of age
(394; 30.6%). Race was often not specified (43.1%), but of those
recorded, most women were Black or African American (448;
34.8%) followed by White (202; 15.7%). Locations where EMS
calls occurred were also assessed, with most occurring from
house/apartment/mobile homes (1,028; 79.9%). Data from 2019
revealed similar demographic trends with no statistically significant
difference between pre-pandemic and pandemic time periods
(Table 1). However, when compared to the proportion of Black
or African American individuals residing in Maryland (29.5%),
Black or African American comprised a greater proportion of
911 calls in both 2019, before the pandemic (36.2%; 95% CI,
33.8-38.6; P <.001), as well as during the pandemic in 2020
(34.8%; 95% CI, 32.2-37.4; P <.001).12

Using priority status as indicators of call acuity, there was no
statistical difference in the acuity of obstetric-related activations
between the pre-pandemic and pandemic time periods, with most
activations assigned Priority 3 on initial priority during both the
pre-pandemic (923; 61.4%) and pandemic (771; 60.0%) time peri-
ods. Most activations were also assigned Priority 3 on final priority
during the pre-pandemic (841; 55.9%) and pandemic (675; 52.5%)
periods. Although the occurrence of Priority 4 calls was too infre-
quent to detect a significant difference, there were more Priority 4
calls during the COVID-19 pandemic (10; 0.8%) than prior to the
pandemic (6; 0.4%).Whether or not the patient was transported to
a higher level of care (final disposition) was also assessed. During
the pandemic, 1,170 (91.0%) calls for obstetric concerns resulted in
patient transport, while during the pre-pandemic time period,
1,423 (94.6%) calls resulted in transport (X2 (1,
N= 2790)= 13.96; P <.001; Table 2).
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Vital signs were also assessed as a marker of maternal status at
the time of the EMS arrival. There was no significant difference
in initial respiratory rate, pulse oximetry, or heart rate between the
two time periods assessed. During the pandemic, five women had
a fever on arrival (0.39%) versus only one in the pre-pandemic
period (0.07%). Most (98.1%) of the obstetric patients who uti-
lized the EMS system during the pandemic met criteria for PUI
for COVID-19.

Discussion
Much of the literature on maternal health during the pandemic has
focused on hospital and out-patient settings. Early assessment of
the EMS systems in the United States during the pandemic dem-
onstrated that call volumes initially decreased, but the incidence of
prehospital deaths increased, which could indicate higher acuity of
EMS calls as people delay health care.11,13 For other urgent scenar-
ios, such as myocardial infarctions, avoidance of the health system

Hadley © 2021 Prehospital and Disaster Medicine

Figure 1. Daily EMS Encounters for All Female Patients from March 10-June 20, 2019 versus 2020.
Abbreviation: EMS, Emergency Medical Services.

Hadley © 2021 Prehospital and Disaster Medicine

Figure 2. Daily EMS Encounters for Obstetric Indications from March 10-June 20, 2019 versus 2020.
Abbreviation: EMS, Emergency Medical Services.
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due to fear of COVID-19 and fear of burdening the health system
led to delays in presentation to the emergency department and
worsening of clinical presentations.14 A similar phenomenon, if
seen among pregnant women, would have major implications for
first responders. Delays in obstetric care can result in a multitude
of critical presentations, including severe hypertension, eclampsia,
placenta previa, placental abruption, preterm birth, ruptured
ectopic pregnancy, pregnancy loss, maternal infections, unantici-
pated out-of-hospital birth, and hemorrhage. Some EMS systems,
such as NewYork City (NewYorkUSA) have reported increases in
out-of-hospital births.15 Several studies have reported increased
maternal anxiety, especially regarding attendance of appointments
in health care settings.16–18 Stress during pregnancy is associated
with lower birthweight, maternal depression, and adverse neurode-
velopment outcomes in children.19–21 In addition, maternal anxiety
regarding the pandemic contributes to delays in care and can
impact surveillance of severe maternal conditions such as hyperten-
sive disorders.22

The findings from this analysis showed that the overall volume
of obstetric-related EMS calls in Maryland decreased slightly dur-
ing the pandemic, while the percentage of total calls did not change
significantly. In addition, key indicators of maternal status at the
time of the call, including initial and final patient clinical priority
as well as maternal vital signs, were not significantly different
between the two time periods. This indicates that pregnant women
in Maryland were likely not experiencing significant disruptions in
their access to urgent/emergent obstetric care, which may have

prevented increased utilization of emergency services. It is worthy
of note that since hospital data were not assessed in this study,
women may have opted for self-transport to avoid multiple points
of interaction with the health system. Future studies utilizing hos-
pital admissions data could help clarify this outcome. The study
showed a significant decrease in the number of obstetric-related
calls that resulted in patient transport during the pandemic.
This could reflect that patients were less frequently presenting with
significant enough symptoms to warrant transportation by EMS.

In Maryland, Black or African American individuals (non-
Hispanic) make up 29.5% of the population.12 However, in this
series, an over-representation of obstetric-related EMS calls for
Black or African American women was observed (36.2% in
2019 and 34.8% in 2020). This suggests that the EMS system
responds disproportionately to this population and is likely reflec-
tive of the broader systemic differences in access to and quality of
obstetric care that shape disparities inmaternal morbidity andmor-
tality. This is consistent with other reports of racial disparities in
prehospital care in the United States, furthering the evidence that
this setting demands attention in the national pursuit of health
equity.23,24 These EMS data should be incorporated into health
disparities research to further understand the structural causes
and impacts of these differences on maternal health outcomes.

Emergency Medical Services plays a key role as the first mem-
bers of the health care team to often contact patients experiencing
obstetric emergencies. This study provides an opportunity to raise
awareness, develop educational materials for EMS personnel, and

2019 (N= 1,504) 2020 (N= 1,286)

Patient Age [mean (SD)] 30.1 (SD= 14.0) 30.5 (SD= 13.6)

Age Group

0-9 36 (2.39%) 24 (1.87%)

10-19 152 (10.1%) 120 (9.33%)

20-29 695 (46.2%) 570 (44.3%)

30-39 430 (28.6%) 394 (30.6%)

40-49 79 (5.25%) 74 (5.75%)

50-59 33 (2.19%) 23 (1.79%)

60-69 9 (0.60%) 22 (1.71%)

70-79 25 (1.66%) 24 (1.87%)

80þ 33 (2.19%) 22 (1.71%)

Data Not Available 12 (0.80%) 13 (1.01%)

Race

Black or African American 545 (36.2%) 448 (34.8%)

Hispanic or Latino 37 (2.46%) 50 (3.89%)

Not Specified 657 (43.7%) 555 (43.2%)

Other Races 39 (2.66%) 31 (2.49%)

White 226 (15.0%) 202 (15.7%)

Incident Location

Assisted Living Facility - Home 28 (1.86%) 19 (1.48%)

Hotel/Motel - Building/Premises 28 (1.86%) 30 (2.33%)

House/Apartment/Mobile Home - Home 1,067 (70.9%) 1,028 (79.9%)

Transports and Roadway 93 (6.18%) 62 (4.82%)

Others 288 (19.2%) 147 (11.4%)

Hadley © 2021 Prehospital and Disaster Medicine

Table 1. Characteristics of Obstetric-Related 911 Calls in Maryland from March 10-June 20, 2019 and 2020
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inform public health issues surrounding obstetric care as the pan-
demic continues, in an effort to mitigate the pandemic’s impact on
maternal morbidity.

Limitations
This study has several limitations. As a retrospective analysis, data
quality associated with EMS documentation may exclude some

pregnant patients if they were not documented as being pregnant.
As such, it is possible they were inadvertently not included in the
analysis. This analysis was limited to the information provided to
the 911 call taker and to the EMS clinician’s documentation of
pregnancy or obstetric-related concern and did not include a com-
prehensive review of each patient encounter. The methods
attempted to account for this by broadening inclusion criteria to
include calls in which the primary or secondary impressions were
pregnancy-related, in addition to those with specific obstetric-
related dispatch codes. The study was also limited to EMS in
the state of Maryland. Although Maryland’s EMS system is
state-wide, it is possible that other EMS jurisdictions are experi-
encing different trends in utilization by pregnant women during
the COVID-19 pandemic. However, this state-wide analysis pro-
vides valuable insight into the broader context of health care and
EMS utilization by pregnant patients during this unprecedented
health care crisis. Finally, this study was retrospective, which lim-
ited the ability to draw conclusions about causation for the
differences observed, as there may have been confounding variables
which could not be accounted for in the analysis. As such, this
study’s utility is primarily hypothesis generating, as opposed to
hypothesis testing. Future studies could be designed to prospec-
tively assess the utilization and acuity patterns and outcomes of
the EMS system by pregnant patients during a pandemic.

Conclusion
During the COVID-19 pandemic in Maryland, there was no
appreciable difference in the state-wide utilization of EMS by
pregnant women. Although a slight decrease in call frequency
was observed for obstetric concerns, this was in proportion to over-
all call volume, and there was no increase in call acuity. Therefore,
despite concerns that pregnant women might delay health care out
of fear and anxiety during the COVID-19 pandemic, this does not
appear to have occurred. The additional finding of a higher propor-
tional use of EMS services by minority ethnic groups is an impor-
tant aspect of care that should be explored in health disparities
research as well as resource allocation. This study highlights the
potential importance of EMS data in both health disparities as well
as emerging infectious disease research.
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