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Mission

Michigan Department of Health and Human Services (MDHHS) provides
services and administers programs to improve the health, safety and
prosperity of the residents of the state of Michigan.



OVERVIEW




Purpose M&DHHS

To inform and engage public health professionals on the public health
impact of hypertensive disorders in pregnancy in Michigan and to introduce
the Million Hearts® Hypertension in Pregnancy Change Package as a
practical, evidence-based tool for improving maternal outcomes.



Obijectives M&DHHS

« Describe the prevalence and disparities in hypertensive disorders of pregnancy in
Michigan.

« Explain the health risks associated with hypertension and preeclampsia during and after
pregnancy.

« |dentify key components of the Million Hearts® Hypertension in Pregnancy Change
Package.

« Explore how public health programs can support clinical partners in implementing
change ideas.

« Apply a quality improvement framework, Plan-Do-Study-Act (PDSA) to real-world
maternal health scenarios.

« Commit to cross-sector collaboration to reduce maternal morbidity and mortality.



BACKGROUND




Hypertensive Disorder During Pregnancy mDHHs
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Hypertension/Preeclampsia M&DHHS

» Hypertensive disorders of pregnancy constitute one of the leading causes
of maternal and perinatal mortality worldwide.

« Data from state maternal mortality review committees (MMRCs) indicate
that more than 53% of pregnancy-related deaths occurred one week to
one year following the end of pregnancy.

Source: Centers for Disease Control and Prevention. Hypertension in Pregnancy Change Package. Atlanta, GA: Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services; 2024.



Hypertension/Preeclampsia (Cont.) M&DHHS

» Hypertension reduces the amount of blood flow to the placenta
thereby endangering the fetus.

« Between 20% to 50% of pregnant persons with hypertension will develop
superimposed preeclampsia.

 Risk of developing cardiovascular disease increases with severity of
preeclampsia.

Source: ACOG Practice Bulletin Interim Update Clinical Management Guidelines for Obstetrician—Gynecologists NUMBER 222 2020 Jun;135(6):e237-e260.



Hypertension/Preeclampsia (Cont. 2) M&DHHS

Hypertension increases the risk of adverse pregnancy outcomes such as:

* Placental abruption.

* Preterm delivery.

* Low birth weight.

 Fetal growth restriction.

» Perinatal death.
Other serious maternal complications, which may occur during pregnancy or in
the postpartum period, include myocardial infarction, stroke, cardiomyopathy,
seizures and death.

Source: ACOG Practice Bulletin Interim Update Clinical Management Guidelines for Obstetrician—Gynecologists NUMBER 222 2020 Jun;135(6):e237-e260.



METHODS




Michigan Data Analysis Approach M&DHHS

« Source: Michigan Pregnancy Risk Assessment Monitoring System
(MIPRAMS).

« Study Population: Michigan moms who had a live birth.
« Survey administered/completed three to nine months post-partum.
* Year: 2016-2022.

* In this presentation, moms are defined as people who gave birth
assigned as female sex at birth.



What is PRAMS? M&DHHS

Pregnancy Risk Assessment Monitoring System
(PRAMS).

« 2,000-3,600 mothers per year receive a PRAMS
survey.

* 50%-60% complete the survey.

* Oversample:
* Low birth weight.
 African American (maternal race/ethnicity).
» Southeast Michigan (orange).

« Survey completed three to nine months post-partum.
» Population-based survey.



What is PRAMS? (Cont.) M&DHHS

* Results weighted to number of pregnancies
resulting in live birth each year.

* Equal to the number of mothers.
» About equal to the number of live births.

* The term “Weighted Percent (%)" is defined as
weighted population proportion of mothers (%).

* 95% Confidence Interval (ClI).

« Statistical significance assessed using weighted
Wald chi-square testing.




Outcome Measures M&DHHS

* High blood pressure (HBP) prevalence overall and by selected
characteristics.

« Complications during delivery and to newborn caused by HBP.
- HBP associated with risk of complication during delivery and for newborn.

* |f the confidence intervals overlap, the chi-squared test used to access
whether prevalences were statistically significantly different (p-value <
0.05).

« Account for other contributing factors using regression.



High Blood Pressure Indicator

M&DHHS

Michigan Department or Health & Human Services

* High blood pressure during
pregnancy was defined as
moms having high blood
pressure prior to pregnancy
(question 4) or onset during
pregnancy (question 25).

* The indicator consists of
chronic and gestational high
blood pressure and
preeclampsia/eclampsia.

T e oo o

MI PRAMS Questions

During the 3 months before you got pregnant
with your new baby, did you have any of the
following health conditions? For each one,
check No if you did not have the condition or
Yes if you did.

No Yes

Type 1 or Type 2 diabetes (not
gestational diabetes or diabetes that
starts during pregnancy) ...

High blood pressure or hypertension.......
e R et et
ASTIMA oo ssssss s sssessssssssssssses
Anemia (poor blood, low iron).......um.
Heart problems ...
Epilepsy (SBIZUIES) ....wwmrerersmmsssssssssssemsnees
Thyroid problems ...,
PCOS (polycystic ovarian syndrome)........
Gy et

oo o0 od
OO0 00 OoEC

. During your most recent pregnancy, did you

have any of the following health conditions?
For each one, check No if you did not have the
condition or Yes if you did.

No Yes

. Gestational diabetes (diabetes that

started during this pregnancy) ... dd

. High blood pressure (that started during

this pregnancy), pre-eclampsia or
eclampsia........ d m

¢. Depression..... 44
. Kidney or bladder (urinary tract)

infection (UTI) e adad

. Severe nausea, vomiting, or dehydration

that sent me to the doctor or hospital..... aQ



Results

M&DHHS
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High Blood Pressure M&DHHS

o5 One in five moms reported
21.4 having high blood pressure
20 g 185 ., 186 191 189 — during pregnancy in 2022.
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High Blood Pressure
(2016-2022 Combined):

(&)

Weighted Percent (%)
S

o

2016 2017 2018 2019 2020 2021 2022 18.2% (95% CI: 17.3%-19.%)

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022)




Age Group M&DHHS

High blood pressure affects mothers regardless of age.

High Blood Pressure

Age Group % (95% Cl)
Under 20 years 19.6 (15.4-24.5)
20-24 years 16.9 (14.9-18.6)
25-29 years 17.9 (16.4-19.5)
30-34 years 17.5 (16.0-19.1)
35 years and older 21.6 (19.4-24.0)

95% CIl — 95% Confidence Interval

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)



Education M&DHHS

High blood pressure affects mothers regardless of education status.

High Blood Pressure

Education % (95% ClI)
Less than High School 17.7 (15.1-20.7)
High School Graduate/GED 19.5 (17.1-21.4)
Some College 20.3 (18.7-22.0)
College Graduate and Above 15.3 (14.0-16.7)

95% CI —95% Confidence Interval

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)



Race/Ethnicity MBDHHS

Arab - Middle Eastern

High blood pressure: Non-Hispanic Asian/

Pacific Islander

* One in four non-
Hispanic Black moms Hispanic/Latina I 16.3

- One in six non- Non-Hispanic white I 17.9
Hispanic white moms. American Indian I 191

* One in 10 Arab-Middle

Non-Hispanic Other I - 19.3
Eastern momes.

Non-Hispanic Black | 22.8
0 5 10 15 20 25 30

Weighted Percent (%)

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)
Error bars represent 95% Confidence Interval



Pre-Pregnancy Weight Status M&DHHS
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Underweight Normal Overweight Obese

One in four moms who were obese prior to pregnancy also had high blood
pressure compared to one in eight moms who were normal (healthy) weight.

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)
Error bars represent 95% Confidence Interval



Michigan Department or Health & Human Services

Paritv* High Blood Pressure
d % (95% CI)

High blood pressure
was significantly No Previous Births 20.5 (19.0-22.0)
higher among new

moms compared to

moms who had at One Previous Birth 17.2 (15.7-18.8)
least one previous

births (parity). Two or More Previous Births 16.6 (15.1-18.2)

*The number of times that a female has given birth to a fetus with a gestational age of 24 weeks or more,
regardless of whether the child was born alive or was stillborn.

95% Confidence Interval (Cl)

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined).



Insurance

Michigan Department or Health & Human Services

High Blood Pressure
% (95% ClI)

Prenatal Care
Payment

High Blood Pressure
% (95% CI)

Insurance During
Survey

All Government

Assisted 19.7 (18.3-21.2)

Commercial (ref.) 17.6 (16.5-18.8)

p-value: 0.0197
95% CIl — 95% Confidence Interval

Commercial 17.5 (16.4-18.7)

All Government
Assisted

Uninsured

20.6 (19.2-22.1)
15.1 (10.8-20.7)

Commercial vs All Government Assisted, p-value: 0.0012
Commercial vs Uninsured, p-value: 0.3864
All Government v Uninsured, p-value: 0.0421

95% CIl — 95% Confidence Interval

Post-partum, moms with government-
assisted insurance had a higher prevalence
of high blood pressure compared to those
with commercial insurance or uninsured.

High blood pressure was significantly
higher among moms with government-
assisted insurance compared to those with
commercial insurance.

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined).



Federal Services
Eligibility
 One in seven moms with

high blood pressure were
not eligible for federal

services.

One in five moms with
high blood pressure were
eligible.

Source: Michigan Pregnancy Risk Assessment
Monitoring System (2016-2022 Combined)

High Blood Pressure

Federal Services Eligibility %(95% Cl)
Not Eligible 16.3 (15.0-17.7)
Eligible 19.6 (18.5-20.8)

95% CI — 95% Confidence Interval



Adequate
Prenatal Care

One in five moms with high
blood pressure received
adequate or better prenatal
care.

Source: Michigan Pregnancy Risk Assessment Monitoring
System (2016-2022 Combined).

High Blood Pressure
Prenatal Care %(95% Cl)

Adequate or Better
Prenatal Care 19.0 (18.0-20.0)

Inadequate or
Intermediate 15.3 (13.6-17.2)

*The Kotelchuck index measures whether moms had adequate prenatal care based on the
number and frequency of prenatal visits. It does not measure the quality of care.

95% CIl — 95% Confidence Interval



Life Stressors M&DHHS

Michigan Department or Health & Human Services

35. This question is aboutthings that may have
happened during the 12 months before your
new baby was born. For each item, check No if
it did not happen to you or Yes if it did. (It may

H ig h B I OOd P ress u re % help to look at the calendar when you answer

these questions.)

Life Stressors (95% CI) No Yes

a. Aclose family member was very sick
and had to go into the hospital............ =

Less than Six 17.8 (16.9-18.7) b. | got separated or divorced frommy

husband or partner
c. | moved to a new address.

At Least Six or More 23.6 (20.3-27.3) D Il t“"’-'f!?_?”'*“dﬁ_:

e. My husband or partner lost their job ...

95% Confidence Interval (CI) f. Llﬁizg?ﬂ-.ogb even though | wanted to go

g. My husband, partner or I had acutin
work hours or pay...

h. lwas apart from my husband or partner

DDDDDD
L 0O 00 00

One in four moms with high blood pressure due to miltary deployment or extended
reported having at least six or more stressors S e
(see survey question on the right). ' entmetobe regman

k. 1had problems paying the rent,
mortgage, or other bills...

. My husband, partner, or | went tOJaI|

m. Someone very close to me had a
problem with drinking or drugs........cc...

n. Someone very close to me died.......u.u...
0. | had to live with a friend or family

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016_2022 Combined) [ 1] 1 0] o= O

DDDDDDDD
L 00 00 0 O O
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Did Not Smoke
78.4%

One in five moms with high
blood pressure reported
smoking three months prior
to pregnancy.

Smoked
21.6%

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)



High Blood Pressure by Diabetes MRDHHS
Status

— 50 40.6

§ 30

e, 14.6

%’ 20

0
Diabetes No Diabetes

The percent of moms with diabetes who also had high blood pressure were
nearly three (3) times that of moms without diabetes.

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)
Error bars represent 95% Confidence Interval



Complications MIDHHS

Low Birthweight Newborn* Cesarean Delivery Pre-term Birth**
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No High Blood Pressure High Blood Pressure No High Blood Pressure High Blood Pressure No High Blood Pressure High Blood Pressure

o

RISK: ~ 2.2 times RISK: ~ 1.2 times (23%) RISK: ~ 2.4 times

*weighing 5.5 pounds (2500 grams) or less **defined as between 20 0/7 weeks and 36 6/7 weeks

The risk of a mom with high blood pressure having a low birthweight newborn is 2.2
times greater than for moms without hypertension.

Source: Michigan Pregnancy Risk Assessment Monitoring System (2016-2022 Combined)
Error bars represent 95% Confidence Interval



Summary M&DHHS

* In 2022, 21.4% of Michigan mothers who had a live birth had high blood pressure
(HBP) during pregnancy.

- HBP affected moms regardless of age or education.

« HBP tended to be higher among moms:
« Non-Hispanic Black compared to other racial/ethnic groups.

Pre-existing and gestational diabetes status.
Overweight or obese compared to healthy weight.

All government assisted insurance.
Parity.
Six or more stressors.

« Having HBP is associated with increased risk of low birthweight, cesarean
delivery, and pre-term birth during delivery.



Hypertension in
Pregnancy Change A g
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Key Equipping Population Health Individual Patient
Foundations Care Teams Management Supports
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Change Change Change Change

concept. concept. concept. concept.

Change Change Change Change
idea. idea. idea. idea.

Tools and
resources.

Tools and Tools and Tools and
resources. resources. resources.




Case Study: Integrating Doulas into

Hypertension-in-Pregnancy Care MRDHHS

PLAN

« Aim: Within six months, increase the percentage of pregnant patients with
hypertension who receive doula-supported care coordination from zero
percent to 50%.

« Change Concept (from Million Hearts®): “Enhance team-based care and
patient engagement.”



Case Study: Integrating Doulas into mDHHs

Hypertension-in-Pregnancy Care (Cont. 2)

PLAN

Change Idea (adapted): Train and embed doulas as part of the care team to
provide:

 Blood pressure self-monitoring (BPSM) education.
 Stress reduction and lifestyle support.

* Navigation to follow-up visits and postpartum care.



Case Study: Integrating Doulas into mDHHs

Hypertension-in-Pregnancy Care (Cont. 3)

PLAN

Measures:
* Process: Percent of hypertensive patients offered doula services.
« Outcome: Percent attending postpartum BP check within 10 days.

« Balancing: Patient satisfaction with doula integration.



Case Study: Integrating Doulas into

Hypertension-in-Pregnancy Care (Cont. 4

DO

Pilot at two community health centers serving high-risk populations.

Train five doulas on:

* Proper measurement technique (Million Hearts® tool adaptation).
* Red flags for preeclampsia.

« Documentation workflows in the electronic health record (EHR).

Create a referral workflow: obstetrician (OB)/midwife flags hypertensive patient —
automatic doula referral — doula contacts patient within 48 hours.

Provide doulas with patient education handouts adapted from Million Hearts®

materials (e.g., “"Know Your Numbers” — “Know Your Blood Pressure in
Pregnancy”).



Case Study: Integrating Doulas into

Hypertension-in-Pregnancy Care (Cont. 5
STUDY

After three months...

Process measure: 65% of eligible patients were offered doula services; 50%
accepted.

Outcome measure: Postpartum BP follow-up improved from 40% baseline — 70%.
Balancing measure: 92% of patients reported doulas helped them feel more
confident managing hypertension.

Qualitative feedback:

 Providers appreciated doulas reinforcing education.

» Doulas requested clearer escalation protocols for urgent symptoms.



Case Study: Integrating Doulas into mDHHs

Hypertension-in-Pregnancy Care (Cont. 6)

ACT

Refine workflows:
* Develop a “when to escalate” decision tree for doulas.

« Expand training to include motivational interviewing for medication
adherence.

Scale up:
* Add doulas to two additional clinics.



Call to Action

Michigan Department or Health & Human Services

« Collaborate across disciplines.

* Implement the Change Package in
your setting.

 Empower patients with education and
tools. Resources can be found at
MDHHS Heart Disease and Stroke

Prevention Unit Materials Order Form.

* Track progress and share outcomes.

Maternal
Infant
Health.

Continuity.

Collaboration.

Impact.

Heart
Disease &
Stroke
Prevention.


https://www.michigan.gov/mdhhs/keep-mi-healthy/chronicdiseases/cardiovascular/healthy-hearts/mdhhs-heart-disease-and-stroke-prevention-unit-materials-order-form
https://www.michigan.gov/mdhhs/keep-mi-healthy/chronicdiseases/cardiovascular/healthy-hearts/mdhhs-heart-disease-and-stroke-prevention-unit-materials-order-form

Thank You M&DHHS

MIPRAMS Data Contributions:

Peterson (Pete) Haak, BS
PRAMS Data Analyst,
Maternal and Child Health Epidemiology Section



Contact Us M&DHHS

Kristina Dawkins, MPH

DawkinsK@michigan.gov

Health Systems Interventions, PHC

Heart Disease and Stroke Prevention Unit,

Cardiovascular Health, Nutrition and Physical Activity Section

Dr. Michelle Byrd, PhD, MPH
ByrdM2@michigan.gov
Cardiovascular Health Epidemiologist,
Chronic Disease Epidemiology Section



mailto:DawkinsK@michigan.gov
mailto:ByrdM2@michigan.gov

The Michigan Department of Health and Human Services
(MDHHS) does not discriminate against any individual or
group on the basis of race, national origin, color, sex,
disability, religion, age, height, weight, familial status,
partisan considerations, or genetic information. Sex-based
discrimination includes, but is not limited to, discrimination
based on sexual orientation, gender identity, gender
expression, sex characteristics, and pregnancy.
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