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BACKGROUND: Hypertensive disorders of pregnancy are a leading
cause of severe maternal morbidity and mortality, and studies have shown
that more than 60% of cases are preventable. As part of a statewide qual-
ity Maternal Safety Quality Improvement Project, we adapted the Alliance
for Innovation on Maternal Health Severe Hypertension in Pregnancy bun-
dle in a consortium of maternity hospitals in Ohio to improve care pro-
cesses and outcomes for patients with a severe hypertensive event during
pregnancy or the postpartum period.
OBJECTIVE: This study aimed to report the first year of data from this
Maternal Safety Quality Improvement Project, including an assessment of
the process measures by hospital level of maternal care designation, and
provide perspective on the unique challenges of implementing a large-
scale Maternal Safety Quality Improvement Project during a global
pandemic.
STUDY DESIGN: This Maternal Safety Quality Improvement Project
engaged Ohio level 1 to 4 maternity hospitals and provided multimodal
quality improvement support. Participating hospitals submitted monthly
patient-level data, which included all cases of new-onset sustained severe
hypertension. The primary process measure was the proportion of birthing
people in Ohio with sustained severe hypertension who received treatment
with appropriate acute antihypertensive therapy within 60 minutes. The
secondary process measures included receipt of a follow-up appointment
after hospital discharge within 72 hours (if discharged on medication) or
10 days (if discharged without medication), a blood pressure cuff on hos-
pital discharge, and education about urgent maternal warning signs. Data
for primary and secondary process measures were plotted on a biweekly
basis, and statistical process control methods were used to identify special
cause variation over time. Data were stratified by various demographic
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variables, including race or ethnicity, insurance status, and maternal level
of care. To assess the effect of the COVID-19 pandemic on this Maternal
Safety Quality Improvement Project, process measure data were com-
pared with COVID-19 case volume in Ohio across the study epoch.
RESULTS: A total of 29 hospitals participated in the project from July
2020 to September 2021. Data were collected on 4948 hypertensive
events representing 4678 unique patients. In aggregate, the primary pro-
cess measure (timely and appropriate treatment) demonstrated a 19.3%
increase (from a baseline of 56.5% to 67.4%; P<.001). The secondary
process measures demonstrated significant increases ranging from
26.1% to 166.8% (all P<.001). Both non-Hispanic Black and White preg-
nant or postpartum people demonstrated shifts and sustained improve-
ments in the treatment of severe hypertension, which did not differ by
race across the study period. Process measure improvements were
achieved and sustained across peaks in the COVID-19 pandemic.
CONCLUSION: This Ohio Maternal Safety Quality Improvement Project
demonstrated meaningful changes in project process measures in the
identification and treatment of severe hypertension in pregnancy and the
postpartum period. Process measures improvements were achieved
across all hospital levels of maternal care, and differences were not
observed by race or ethnicity. Our findings suggest that a robust and com-
prehensive quality improvement initiative with appropriate support and
resources can achieve meaningful gains in the setting of a global
pandemic.

Key words: COVID-19, health disparities, hypertension, preeclampsia
or eclampsia, quality improvement
Introduction

H ypertensive disorders of preg-
nancy (HDPs) remain among the
leading causes of severe maternal mor-
bidity (SMM) and mortality in the
United States, primarily because of the
sequelae of sustained severe hyperten-
sion (defined as a blood pressure [BP]
≥160/110 mm Hg persisting for ≥15
minutes).1−3 Studies of hypertension-
related SMM and mortality have dem-
onstrated that >60% of cases are likely
preventable, with delays in the recogni-
tion, diagnosis, and provision of timely
and appropriate acute antihypertensive
therapy being the primary contributing
factors.4−6 In addition, there are long-
standing disparities in the risk of SMM
and mortality related to HDPs, with
non-Hispanic Black women having a
significantly increased risk of experienc-
ing an adverse outcome.7 The American
College of Obstetricians and Gynecolo-
gists (ACOG) recommends that acute
antihypertensive therapy for sustained
severe hypertension be administered
expeditiously, with a goal of treatment
within 30 to 60 minutes of diagnosis.8,9

Despite this recommendation, the rates
of timely and appropriate treatment of
sustained severe hypertension in
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Why was this study conducted?
This study aimed to report the first year of data from a statewide quality
improvement project on severe hypertension during pregnancy and to provide
perspective on the unique challenges of implementing a large-scale quality
improvement project during the COVID-19 pandemic.

Key findings
Improvements in all process measures, including the identification and treat-
ment of severe hypertension, were achieved during the study period. Process
measures improvements were observed across all hospital levels of maternal
care, and differences were not observed by self-reported maternal race or
ethnicity.

What does this add to what is known?
This study provides novel data on the effect of a statewide quality improvement
project on the identification and treatment of severe hypertension by maternal
level of care and demonstrates that large-scale obstetrical quality improvement
initiatives can be successfully implemented during a global pandemic.
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pregnancy and the postpartum period
remain poor, with several studies report-
ing that fewer than half of patients
receive treatment within the recom-
mended 60-minute timeframe.10−12

Recent data from the Ohio Mater-
nal Mortality Review Committee
reported that of the 185 maternal
deaths that occurred during 2008 to
2016, 12% were caused by HDPs (of
which 68% occurred after delivery),
and 85% were deemed preventable.13

In addition, health disparities were
evident with the mortality rate being
2.5-fold higher in non-Hispanic Black
women. In response to these data, a
statewide Maternal Safety Quality
Improvement Project (MSQIP) was
initiated to use the Alliance for Inno-
vation on Maternal Health (AIM)
Severe Hypertension in Pregnancy
patient safety bundle to reduce SMM
and health disparities related to
HDPs in Ohio by 2024. This MSQIP
occurred entirely within the time-
frame of the COVID-19 pandemic.
This study reports on the first year of
data from our MSQIP, including an
assessment of the process measures
by hospital level of maternal care des-
ignation, and provides perspective on
the unique challenges of implement-
ing a large-scale MSQIP during a
global pandemic.
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Materials and Methods
The Ohio MSQIP, sponsored by the
Ohio Department of Health, using
funding from the Health Resources and
Services Administration, and adminis-
tered by the Ohio Colleges of Medicine
Government Resource Center in part-
nership with The Ohio University Wex-
ner Medical Center, the Cleveland
Clinic Foundation, University Hospitals
Cleveland Medical Center, the Metro-
Health system, the Ohio Hospital Asso-
ciation, and the Ohio Perinatal Quality
Collaborative, was implemented begin-
ning on October 1, 2020. A planning
period began in September 2019 led by
an interdisciplinary clinical advisory
panel composed of maternal-fetal medi-
cine subspecialists, obstetrics and gyne-
cology specialists (P.S., N.C., K.D., K.S.
G., and J.R.L.), a combined Internal
Medicine and Pediatrics specialist (C.
L.), quality improvement (QI) experts
(A.L., S.A., S.F., and S.F.), researchers
(M.C.M. and E.L.), and state sponsor
representatives (R.O.F. and R.E.). The
team of QI experts had extensive experi-
ence in leading effective statewide QI
collaboratives and coaching clinical
teams. During the planning period, the
project team defined the primary pro-
cess measures for the MSQIP toward
achieving the primary clinical objective
of reducing SMM, maternal mortality,
and health disparities related to HDPs
in Ohio by 2024.
The clinical advisory panel reviewed

best practices for the identification,
treatment, and management of HDPs
and adapted a clinical change package
from the AIM Severe Hypertension in
Pregnancy patient safety bundle.14 The
clinical change package was structured
according to the 4 primary domains
outlined in the AIM patient safety bun-
dles: readiness, recognition, response,
and reporting and systems learning,
with specific clinical guidelines adapted
for best practices observed in Ohio. In
alignment with efforts by AIM, a fifth
“R” domain—respectful care—was
established by a dedicated Equity Sub-
committee to increase the focus on
reducing health disparities and provide
additional resources for participating
sites, including access to implicit bias or
antiracism training programs.
The initial phase of the project engaged

Ohio maternity hospitals, which were
recruited from July 2020 to September
2020 (Appendix 1). Level 1 to 4 maternity
hospitals15 were engaged in project activi-
ties based on overall delivery volume,
non-Hispanic Black delivery volume,
location (facilities based in Ohio Equity
Institute counties), and SMM rate.16

Once recruited, hospitals established a
multidisciplinary project team supporting
site-specific QI activities. The total num-
ber of team members and distribution of
roles and responsibilities were left to the
discretion of each site. Participating sites
were provided with a technical infrastruc-
ture stipend to support the collection and
submission of project data. Furthermore,
sites completed a data use agreement to
allow for patient-level data submission.
Participating sites received multimodal

QI support, including monthly action
period webinars and individual site
coaching. Because of the pandemic, this
support and mentoring occurred through
a virtual format. Monthly action period
calls involved Web-based learning oppor-
tunities engaging all participating sites.
Calls included a review of aggregate proj-
ect data (with stratification by maternity
care level and race or ethnicity where
appropriate), a review of clinical best
practices supported by the clinical change
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package, and peer-to-peer discussions
about QI best practices identified via site-
specific Plan-Do-Study-Act (PDSA)
cycles. The clinical topics covered and a
comprehensive list of resources available
to sites are listed in Appendix 2. In addi-
tion, each participating site received an
individual QI coach responsible for
reviewing data, facilitating site-level qual-
ity assurance with study processes and
data entry, addressing site-level barriers
and challenges, and providing feedback
through bimonthly 1-on-1 coaching calls.
This MSQIP collaborative used an

adapted version of the Institute for
Healthcare Improvement Model for
Improvement, which includes establish-
ing aims, defining measures, and identi-
fying tests of change via the
implementation of PDSA cycles.17 To
support the application of QI, sites sub-
mitted data monthly using a standard-
ized data form that was piloted by The
Ohio State University Wexner Medical
Center (Appendix 3). Hospital staff
TABLE 1
Ohio AIM Hypertension Quality Improve

Measure definition Numerator

Primary process measure

Timely treatment All cases who rec
(IV labetalol, IV
within 60 min o

Secondary process
measures

Follow-up appointment
scheduled (all)

All cases who ha
scheduled with

Follow-up appointment
scheduled (discharged on
medications)

All cases who we
antihypertensiv
follow-up appo

Discharge education All cases that rec
materials abou

BP cuff receipt All cases who we
an order was p

AIM, Alliance for Innovation on Maternal Health; BP, blood pressur

Schneider. Maternal hypertension safety project: initial res
completed data forms for all cases of
new-onset sustained severe hyperten-
sion in pregnancy through 6 weeks after
delivery. New-onset sustained severe
hypertension was defined as the first
episode of a BP ≥160/110 mm Hg that
persisted at or beyond 15 minutes dur-
ing any phase of hospitalization or care
setting, including the emergency
department, obstetrical triage unit,
labor and delivery unit, antepartum
unit, postpartum unit, or other inpa-
tient units. Participating hospitals
entered patient data into REDCap, a
secure Web-based data storage plat-
form.18 Individual sites were responsible
for creating a process for the accurate
identification of patients who experi-
enced new-onset sustained severe
hypertension in alignment with the
AIM definition and the completion of
study data forms and entry of all study
data, which were reviewed at the site
level as part of the individual coaching
calls. After submission, the data were
ment Project primary and secondary proc

Denominator

eived appropriate treatment
hydralazine, PO IR nifedipine)
f the first elevated BP

All pregnant and po
(SBP of ≥160 mm
>15 min and seq

ve a follow-up appointment
in 10 d before discharge

All pregnant and po
(SBP of ≥160 mm
>15 min and seq
transferred out to

re discharged on
e medications and had a
intment scheduled within 72 h

All pregnant and po
(SBP of ≥160 mm
>15 min and seq
transferred out to
medications

eived discharge education
t preeclampsia

All pregnant and po
(SBP of ≥160 mm
>15 min and seq
transferred out to

re provided with a BP cuff or
laced for a cuff

All pregnant and po
(SBP of ≥160 mm
>15 min and seq
transferred out to

e; DBP, diastolic blood pressure; IR, immediate release; IV, intravenous

ults. Am J Obstet Gynecol MFM 2023.
processed and assessed for outliers with
any discrepancies resolved through
communication and review with the
participating site. The data were used to
populate measures in a password-pro-
tected dashboard accessible to sites
through a site-specific login. Data in the
dashboard were available at the individ-
ual hospital site, system, and collabora-
tive level and could be analyzed at
biweekly, monthly, or quarterly time
intervals. All available data were strati-
fied by various factors, including hospi-
tal system, hospital level of maternal
care, or race or insurance status to allow
assessment of disparities.
Here, the primary and secondary

process measures are defined in Table 1.
Each measure was stratified by race or
ethnicity to determine the rate of dis-
parities within site and collaborative
activities. The primary and secondary
process measures were plotted on a
biweekly basis using aggregate data
from all participating sites with
ess measures

stpartum people with severe hypertension
Hg or DBP of ≥110 mm Hg) that is sustained

uential (≥2 occurrences)

stpartum people with severe hypertension
Hg or DBP of ≥110 mm Hg) that is sustained

uential (≥2 occurrences) who were not
another hospital

stpartum people with severe hypertension
Hg or DBP of ≥110 mm Hg) that is sustained

uential (≥2 occurrences) who were not
another hospital and were discharged on

stpartum people with severe hypertension
Hg or DBP of ≥110 mm Hg) that is sustained

uential (≥2 occurrences) who were not
another hospital

stpartum people with severe hypertension
Hg or DBP of ≥110 mm Hg) that is sustained

uential (≥2 occurrences) who were not
a different hospital
; PO, oral; SBP, systolic blood pressure.
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FIGURE 1
Severe hypertension episodes treated within 60 minutes at Level 3 and 4 sites

LCL, lower control limit; UCL, upper control limit.

Schneider. Maternal hypertension safety project: initial results. Am J Obstet Gynecol MFM 2023.
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appropriate control limits.19,20 A base-
line weighted mean (centerline) was cal-
culated for each measure using biweekly
periods from a retrospective cohort of
data collected from all sites for a 3-
FIGURE 2
Severe hypertension episodes treated w

LCL, lower control limit; UCL, upper control limit.

Schneider. Maternal hypertension safety project: initial results
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month period before project implemen-
tation (July 1, 2020, to September 30,
2020). Once the centerline was estab-
lished, statistical process control meth-
ods were used to construct control
ithin 60 minutes at Level 1 and 2 sites

. Am J Obstet Gynecol MFM 2023.
limits 3 standard errors above and
below the centerline (Figures 1 and 2).
Special cause variation was identified by
observing at least (1) 8 points above or
below the centerline or (2) 6 consecutive



TABLE 2
Demographic and obstetrical characteristics among patients with severe
maternal hypertension

Characteristic Wave 1 (n=4678)

n %

Age (y)

<18 46 1.0

18−34 3403 73.9

35−40 978 21.2

>40 177 3.8

Race or ethnicity

Black, non-Hispanic 1345 28.8

White, non-Hispanic 2894 61.9

Asian, non-Hispanic 85 1.8

Hispanic 194 4.1

Another racea 11 0.2

Multiracial 38 0.8

Missing 111 2.4

Insurance

Medicaid 2145 45.9

Private or commercial 2415 51.6

Self-pay or other 118 2.5

Pregnancy status

Pregnant 3690 78.9

Postpartum 988 21.1

Chronic hypertension status

No 3564 76.2

Yes 1114 23.8

Locationb

Obstetrical triage 1208 25.8

Labor and delivery 2940 62.9

Postpartum 595 12.7

Antepartum 295 6.3

Emergency department 193 4.1

Other 87 1.9

Body mass index at event (kg/m2)

Underweight (<18.5) 11 0.2

Normal (18.5 to <25.0) 246 5.3

Overweight (25.0 to <30.0) 749 16.1

Obese

Class 1 (30.0 to <35.0) 963 20.7

Class 2 (35.0 to <40.0) 995 21.4

(continued)
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points increasing or decreasing, at
which point a new centerline and con-
trol limits were calculated and a shift
was built and saved in the dashboard.
Special cause variation was calculated at
site and collaborative level for each
measure. Of note, 2-sample tests of pro-
portions between the baseline and cur-
rent means for all measures, overall,
and by maternity care level were per-
formed. Statistical significance was
defined as P<.05. Lastly, to assess the
effect of the COVID-19 pandemic on
this MSQIP, process measure data were
compared with COVID-19 case volume
in Ohio across the study epoch. All data
were analyzed using R (version 4.0.1; R
Foundation for Statistical Computing,
Vienna, Austria; 2020-06-06).21 The
Ohio Department of Health and The
Ohio State University Wexner Medical
Center Institutional Review Boards
(IRB) determined this initiative to be a
quality improvement activity that was
exempt from IRB review.

Results
Of note, 30 hospitals were recruited to
this MSQIP with 29 sites completing
collaborative activities. Among the 29
sites, 863 cases met the clinical criteria
for sustained severe hypertension dur-
ing the baseline period (July 1, 2020, to
September 30, 2020), with an additional
4085 cases of sustained severe hyperten-
sion during the 12-month implementa-
tion period (October 1, 2020, to
September 30, 2021). Therefore, the
cohort available for analysis in this
study includes 4948 cases of sustained
severe hypertension representing 4678
unique patients. The demographic and
obstetrical characteristics of our study
cohort are depicted in Table 2. The
cohort was racially and ethnically
diverse, with 1333 (28.5%) identifying
as non-Hispanic Black, 2897 (61.9%) as
non-Hispanic White, 195 (4.2%) as His-
panic, and 253 (5.4%) as another non-
Hispanic race. Overall, 45.9% of the
patients were enrolled in Medicaid. The
number of severe hypertensive events
that met the clinical criteria by site
ranged from 12 to 553 during the data
collection period (level 1 [12−104],
level 2 [32−298], and level 3 or 4 [71
June 2023 AJOG MFM 5



TABLE 2
Demographic and obstetrical characteristics among patients with severe
maternal hypertension (continued)

Characteristic Wave 1 (n=4678)

Class 3 (40.0 to <50.0) 1126 24.2

Class 4 (≥50.0) 394 8.5

Mean SD

Gestational age at event (wk) 35.9 4.5
Data are presented as mean (SD) or number (percentage). Percentages are based on 4678 unique patients; there were 4948
events because of some patients having multiple hospitalizations.

SD, standard deviation.
a Another race includes American Indian, Alaska Native, Native Hawaiian, Pacific Islander, Arabic, Somali, Uzbek, and others; b

Multiple locations could be selected; therefore, percentages do not sum to 100%.

Schneider. Maternal hypertension safety project: initial results. Am J Obstet Gynecol MFM 2023.
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−553]). Of the sustained severe hyper-
tension events, 3857 events (78.0%)
occurred during pregnancy (antenatal
or intrapartum) with the remaining
1090 events (22.1%) occurring after
delivery.
Aggregate data on the percentage

change from baseline for primary and
secondary process measures are dis-
played in Table 3. All primary and sec-
ondary process measures demonstrated
significant improvement from the base-
line during the project period. The pri-
mary process measure, the appropriate
treatment of sustained severe hyperten-
sion within 60 minutes, increased by
19.3% from a baseline of 56.5% to
67.4% (P<.001). All secondary process
measures demonstrated significant
increases from baseline (all P<.001)
(Table 3).
Given that project implementation

occurred during the COVID-19 pan-
demic, we assessed trends in process
measures relative to COVID-19 cases
and hospitalizations in Ohio. From July
1, 2020, to September 22, 2021, there
were 1,330,446 diagnosed or probable
cases of COVID-19, with 64,032 cases
(4.8%) resulting in hospitalization.
Figure 3 displays the rate of treatment
of sustained severe hypertension within
60 minutes and daily COVID-19 cases
in Ohio from July 2020 to September
2021. The first shift in the treatment of
severe hypertension within 60 minutes
occurred during the initial peak of the
pandemic in November 2020, shifting
the mean centerline from 56.5% to
6 AJOG MFM June 2023
62.2% (+10.1%). Similarly, a shift in the
measure for follow-up visits was
observed during the first peak of the
pandemic in December 2020 (Figure 4).
This improvement was sustained
throughout the project, and a second
shift for both process measures was
observed following the initial peak of
the pandemic.

Data for the process measure of
treatment of sustained severe hyper-
tension within 60 minutes stratified by
race are demonstrated in Figure 5.
At baseline, the rate of treatment of
severe hypertension within 60 minutes
was not significantly different between
non-Hispanic Black and White
patients (P=.05). Both non-Hispanic
Black and White pregnant or postpar-
tum people demonstrated shifts and
sustained improvements in this pro-
cess measure. Overall, the rate of
timely treatment of severe hyperten-
sion was not significantly different
between non-Hispanic Black and
White pregnant or postpartum people
during the study period (P=.09).

Discussion
Principal findings
The implementation of the Ohio
MSQIP for severe hypertension in preg-
nancy and the postpartum period
among participating Wave 1 sites in
Ohio demonstrated meaningful changes
in the primary and secondary project
process measures. Improvements were
noted for the timely delivery of acute
antihypertensive therapy within 60
minutes for sustained severe hyperten-
sion, follow-up appointment scheduling
after hospital discharge, and the provi-
sion of BP cuffs for home monitoring.
Gains occurred independent of mater-
nal race and ethnicity and at all mater-
nity care levels, with level 1 and 2
centers achieving rapid and substantive
gains and largely equalizing the perfor-
mance of level 3 and 4 centers. Our per-
formance is largely consistent with
reports from other similar state-level
quality improvement initiatives11,12,22;
however, our MSQIP provides novel
data given the assessment of outcomes
by level of maternal care and race and
ethnicity and in the performance of a
statewide QI project during a global
pandemic.
Results
Previous reporting on state-level severe
hypertension in pregnancy and postpar-
tum QI has not analyzed performance
by maternal level of care designations
(level 1−4 centers). The available litera-
ture supporting the effect of maternal
level of care on pregnancy outcomes is
limited.23 Demonstrating that level 1
and 2 centers can have profound perfor-
mance improvement, to the point of
equalizing level 3 and 4 centers, high-
lights that improvements can be shared
globally by patients and care teams at
any point of entry into obstetrical care.
Furthermore, both non-Hispanic

Black and White pregnant or postpar-
tum people demonstrated improve-
ments in the treatment of severe
hypertension, which did not differ by
race across the study period. Disparities
in hypertensive care in pregnancy and
after delivery have been well character-
ized, with Black pregnant people having
a significantly higher rate of SMM
related to HDPs.7 A concern before the
start of this work was that the preva-
lence of SARS-CoV-2 infection and the
disproportionate burden of infection for
non-Hispanic Black patients would
disrupt efforts toward hypertension
care.24−26 The finding of significant,
equitable improvements in the timely
treatment of severe HTN for Black par-
ticipants showed that at-risk groups are



TABLE 3
Change in primary and secondary process measures

Primary and secondary process measures Baseline mean Current mean % Difference % Increase P value

Treatment within 60 min

Aggregate 56.5 67.4 10.9 19.3 <.001

Levels 1 and 2 38.1 47.6 9.6 25.1 .02

Levels 3 and 4 63.4 76.2 12.8 20.1 <.001

Education materials

Aggregate 72.5 92.4 19.9 27.4 <.001

Levels 1 and 2 70.4 88.7 18.3 26.0 <.001

Levels 3 and 4 73.3 93.0 19.8 27.0 <.001

Follow-up scheduled within 10 d

Aggregate 43.6 55.0 11.4 26.1 <.001

Levels 1 and 2 43.3 56.7 13.3 30.7 .002

Levels 3 and 4 43.7 55.7 11.9 27.3 <.001

Follow-up scheduled within 72 h (on antihypertensive therapy)

Aggregate 14.5 38.6 24.1 166.8 <.001

Levels 1 and 2 22.5 22.5 0 0 —
Levels 3 and 4 12.6 40.0 27.5 219.0 <.001

BP cuff provided

Aggregate 38.4 65.4 27.0 70.4 <.001

Levels 1 and 2 10.8 48.0 37.2 343.0 <.001

Levels 3 and 4 47.6 72.8 25.2 52.9 <.001

BP, blood pressure.

Schneider. Maternal hypertension safety project: initial results. Am J Obstet Gynecol MFM 2023.

FIGURE 3
Severe hypertension episodes treated within 60 minutes and daily COVID-19 cases during baseline and implementa-
tion

Schneider. Maternal hypertension safety project: initial results. Am J Obstet Gynecol MFM 2023.
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FIGURE 4
Follow-up appointments scheduled and daily COVID-19 cases during baseline and implementation

Schneider. Maternal hypertension safety project: initial results. Am J Obstet Gynecol MFM 2023.
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able to share in improvements in care
delivery.
That these gains were able to be

achieved during a pandemic with rela-
tively constrained site-level resources
and capacity for initiating non-COVID-
19 quality improvement projects is
commendable. During periods of rela-
tive recession of COVID-19, substantive
gains were able to be achieved.
FIGURE 5
Treatment of sustained severe hyperte

Schneider. Maternal hypertension safety project: initial results
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Moreover, these gains did not recede
with increasing rates and subsequent
waves of infection demonstrating resil-
iency in the changes implemented.

Clinical and research implications
Our findings suggest that a robust and
comprehensive QI initiative with appro-
priate support and resources can con-
tinue to function and demonstrate
nsion within 60 minutes stratified by race

. Am J Obstet Gynecol MFM 2023.
resiliency in the setting of a global pan-
demic. Gains and improvements were
able to be maintained and further
improved upon, as witnessed during
COVID-19 surges and abatements
(Figure 3).
The collaborative framework of this

project is not unique to Ohio. The
development of the project was con-
ducted on the basis of structures and
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efforts successfully achieved in other
state-level initiatives12,22 with attention
to the evolving pandemic. The partner-
ship between the project leadership
team and all participating sites allowed
for real-time adaptation of the project
approach and timing of interventions
relative to account for the shifting
COVID-19 landscape. Such collabora-
tion can serve as a model for other
state-level quality initiatives both during
and outside a pandemic. Lastly, the ease
of implementation of the tools and
resources from professional organiza-
tions, including AIM and ACOG, dem-
onstrates the effectiveness,
generalizability, thoughtfulness, and
attention inherent in these foundational
programs.14

Strengths and limitations
The strengths of our study include the
application of robust, rigorous QI
approaches and methodologies across
the participating study sites during the
study period. The limitations of our
findings include the inability to provide
information on the rates of SMM and
maternal mortality because of data
issues disentangling cases associated
with and without COVID-19. The proj-
ect leverages state-reported metrics and
is still refining the process to obtain
SMM data reliably, accurately, and
objectively. Although we anticipate that
improvements in the timely delivery of
antihypertensive therapy within 60
minutes for severe hypertension epi-
sodes and coadministration of magne-
sium sulfate for seizure prophylaxis
may reduce the rates of SMM as
reported by others,12 we are not yet able
to report on this outcome. We antici-
pate the ability to present such informa-
tion and updated process measure data
by the conclusion of the planned 3-year
study period.
In addition, we recognize that oppor-

tunities for improvement in performance
metrics remain. Other published hyper-
tension quality improvement initiatives
have demonstrated process measure rates
for metrics, such as the timely adminis-
tration of antihypertensive therapy at
approximately 80%.11,12,22 Although the
participating sites have not yet achieved
those rates, the project presented here
represents only 1 year of work, whereas
state-level projects have typically not
appreciated 80% performance until
≥2 years of active work. The Wave 1
sites in this project continue to partici-
pate in this quality improvement initia-
tive, and further improvements and
gains are anticipated.

Finally, our data were derived from
self-reported submissions. Although we
assumed that sites self-reported data
accurately and correctly given the guid-
ance and support provided to aid in
case identification and submission, we
are not able to audit and verify the accu-
racy or completion of each submission.
Furthermore, we were unable to per-
form site-level retrospective reviews for
cases that may have been missed for
inclusion, and as such, ascertainment
bias cannot be excluded.

Although the demands and chal-
lenges of COVID-19 have demonstrated
that there may be significant shifts in
support and funding that make resour-
ces and attention relatively scarce at
institutional, state, and governmental
levels, our findings demonstrate that
important perinatal quality goals may
be meaningfully achieved, particularly
concerning topics and measures central
to the prevention of SMM and maternal
mortality, such as severe hypertension
in pregnancy and the postpartum
period. The progress achieved during
our project suggests that quality
improvement initiatives can lead to
improvements in maternal care, even in
the setting of a global pandemic.

Conclusions
Through participation in the Ohio
MSQIP, labor and delivery hospitals
across Ohio were able to leverage evi-
dence-based guidelines to proactively
improve care for and health outcomes
of people who experienced a hyperten-
sive event during pregnancy. Participat-
ing hospitals were able to implement
the program and sustain their successes
in the setting of a disruptive pandemic.
This project suggests that efforts to
address the important issues of SMM
and maternal mortality in the United
States should continue during the
pandemic. There are still meaningful
and substantive opportunities to ensure
that coordinated efforts addressing
obstetrical quality and safety can be suf-
ficiently and meaningfully addressed.&
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