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Objectives
• Review background data around rising severe maternal morbidity (SMM) 

rates in United States
• Review Alaska SMM data
• Discuss SMM disparities
• Learn the various definitions of SMM
• Learn how to create and run a hospital SMM review committee
• See examples of improvements learned from a local SMM review 

committee



Severe Maternal Morbidity 
(SMM):
Background

Propublica
“The Last Person You’d Expect to Die in Childbirth”

Lauren Bloomstein, a neonatal nurse, died from preeclampsia in the 
hospital where she worked

https://www.propublica.org/article/die-in-childbirth-maternal-death-rate-health-care-system




SMM AIM Background

https://saferbirth.org/severe-
maternal-morbidity/



SMM: What is it?

• SMM = Severe Maternal Morbidity

• Morbidity = Unintended outcomes of the process of labor and 
delivery that result in significant short-term or long-term 
consequences to a woman’s health 



SMM in actuality…

SMM = a near miss for mortality because without 
identification and treatment often these conditions can lead 
to death



SMM: Why Focus here?

• Severe morbidity 100 times more common than mortality 

•  It is increasing
 
• The majority are preventable 



State of Alaska MCDR Recommendations 

2013: Including near misses in the MIMR process may identify 
additional points of intervention for improving care and could 
supplement pregnancy-associated mortality as an indicator of maternal 
health
2019: Pursuant to review of a 2018 death: “A root causes analysis 
and/or mortality and morbidity review should be performed at 
hospitals.”
2020:  Pursuant to review of a 2019 death: “Hospitals should establish 
protocols to perform morbidity and mortality reviews.”



SMM is Increasing: CDC Data SMM



SMM Rate per 10,000 Hospital Births 2021

https://datatools.ahrq.gov/hcup-fast-stats/



SMM US vs AK 2008-2021

https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/Nati
onalOutcomeMeasures

https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/Nati
onalOutcomeMeasures

https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalOutcomeMeasures
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalOutcomeMeasures
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalOutcomeMeasures
https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalOutcomeMeasures


US SMM Hospital Births 2010-2021

https://datatools.ahrq.gov/hcup-fast-stats/



AK SMM Hospital Births 2026-2022

https://datatools.ahrq.gov/hcup-fast-stats/



Alaska Statewide trend in SMM by year

https://akpqc-alaska-dhss.hub.arcgis.com/pages/smm 15

Data Source: Alaska Health Facilities Data Reporting System
Prepared by: Margaret Young, MCH Epidemiology Unit, Margaret.Young@Alaska.gov



Alaska Statewide Trend SMM Preeclampsia

https://akpqc-alaska-dhss.hub.arcgis.com/pages/smm



Alaska Statewide Trend SMM Hemorrhage

https://akpqc-alaska-dhss.hub.arcgis.com/pages/smm



SMM Rates by Race
• SMM rates are 1-2% of births nationally
• There are racial disparities in SMM even when case-mixed adjusted



AK SMM by Racial Identity 

https://akpqc-alaska-dhss.hub.arcgis.com/pages/smm



AK SMM Rates by Payor Status

https://akpqc-alaska-dhss.hub.arcgis.com/pages/smm



SMM: Why on the rise?

• CDC has shown population increases in 
• maternal age
• pre-pregnancy obesity 
• preexisting chronic medical conditions
• cesarean delivery

• Rural or other areas with no OB provider or closure of OB units?
• Racial disparities?
• Lack of standardized guidelines and safety tools?
• Variation in clinical practice and hospital care?
• Did the COVID pandemic change SMM?



SMM: Tracking Rates and Causes 

• How to track rates of SMM? 
• Facility
• State
• Nation

• The Alaska Health Facilities Data Reporting Program (HFDR) is 
governed by regulations 7 AAC 27.660 Article 14. Health Care Facility 
Discharge Data Reporting



SMM: Definition

• There is not agreement on definition of SMM
 and
• Maternal morbidity is difficult to define 

• Broad range of complications and conditions 
• Broad range of severity 

• There are multiple proposed criteria for SMM and there remains no 
formal Gold Standard definition



SMM: CDC Definition

Composite of specific severe complications
• Initial criteria was association with in-hospital mortality
• Divided into 21 categories (of quite variable frequency, 20 without transfusion)
• Used procedure or diagnosis ICD hospital codes
• Did NOT use traditional obstetric diagnoses as they are nonspecific for severity 

(e.g. instead of PPH, used COMPLICATIONS  from hemorrhage such as transfusion 
or hysterectomy)

Later Refinements
• Delivery admission only
• No exclusions based on short LOS



SMM Definition 
by Codes 



Components SMM U.S.



Most Common Indicators for SMM 



Components of SMM in Alaska 



SMM Excluding Transfusion Only Cases

• Under ICD-10 some hospitals are poorly coding or even skipping 
transfusions (“not required”)

• States are very different in the availability of transfusion data (e.g. 
some utilize claims data while other do not)

• Transfusions have risen much faster than all other complications
• Review of transfusion-only SMM cases indicate that they almost 

never result in maternal mortality



Challenges of CDC Definition

• DIC  
Most frequent indicator group after transfusion-but also quite variable among 
hospitals and even states
Case reviews: many cases are trivial, e.g. mild thrombocytopenia…
• Acute Kidney Injury
Also frequent and variable among hospitals, likely over-coding: transient oliguria 
being coded as ATN (acute tubular necrosis)
Sepsis
• Variable adoption of international consensus SEP-3 definition for sepsis requiring 

end organ injury vs SIRS



SMM Clinical Definition: ACOG, SMFM, TJC

ACOG and SMFM recommend the following clinical definition*
Transfusion of 4 or more units of blood
and/or
 Admission of a pregnant or postpartum woman to an ICU
• High sensitivity and specificity and a high PPV (0.85) 
• Not all cases meeting screening criteria will be true cases of morbidity
*Institutions may choose to incorporate additional screening criteria



The TJC: Sentinel event definition

A patient safety event (not primarily related to the natural course of 
the patient’s illness or underlying condition) that reaches a patient and 
results in any of the following:
• Death
• Permanent or temporary harm
For obstetrics: severe maternal morbidity is receiving 4 or more units 
of blood products (subsequently revised to 4 or more units of 
RBCs) and/or ICU admission



Hospital rates of SMM

• Wide variation in hospital rates with the use of either CDC ICD-10 
criteria or the clinical criteria

• Case-mix adjustment to compare hospitals
• However, even without case-mix adjustment, the measure can be of 

value to follow a single hospital’s progress over time
• Use of a hospital’s own specific data can help the team drive 

improvement over time 



Next up: More Nuances of SMM definition 

•  The Journey to Measure Severe Maternal Morbidity 
(SMM): Understanding the current measures

Elliott K. Main, MD
Clinical Professor, Department of Ob/Gyn

Stanford University School of Medicine
emain@Stanford.edu



Proposed ways to address Challenges in SMM 
definition courtesy of Elliot Main 



AHRQ SMM from Elliot Main 



The Joint Commission / CMS eMeasureePC-07: Severe 
Obstetric Complications

• Developed jointly by the Yale CORE and TJC for CMS Contract (over 4 years of 
design / testing).

• Required by CMS (2024) for ALL hospitals
• eMeasure calculated using hospitals’ EHR data
• Outcomes based on the AHRQ code list for the CDC SMM indicator categories 

PLUS maternal deaths
• EXCLUDES indicators Present on Admission
• To be reported with and without transfusion
• RACE/ETHNICITY is not part of the risk adjustment algorithm, but results will be 

stratified



ePC-07: What is it? 
• This measure looks at severe maternal complications that develop during the delivery 
encounter.  It’s a risk-adjusted measure
• It uses final CODING data to identify obstetric complicationsk factors in the patient population.

•  Numerator is stratified:
Numerator 1: Severe complications other than JUST blood transfusion alone
Numerator 2: Blood transfusion is the only severe complication

Time Period Total Rate
Stratum 1 Rate 
(excludes 
transfusion only)

Numerator
Stratum 1 
Numerator

Total

2023 National 
Rate 2.4% 0.6%

*Remember that these are risk adjusted rates, not crude rates.
2023 Top 10% 
of Hospitals 0.8% 0.3%

No facilities from AK submitted in 2023, so there is no state data available.



Risk Adjustment for ePC-07

• Risk adjustment is performed to account for patient characteristics and/or 
comorbidities associated with the measure outcome that are reasonably 
beyond the control of the hospital 

• Aim is to isolate assessment of quality 
• Accounts for case mix differences between hospitals, and “levels the 

playing field” for better comparisons between hospitals on the care 
patients receive at the hospital 

• Risk variables must be factors that were PRESENT ON ADMISSION



ePC-07 Risk Adjustment Uses these Pre-existing Conditions



SMM is a Composite of Complication Indicator Codes NOT the 
Underlying Causes

Heart Failure, DIC/Coagulopathy, Renal Injury
• Each can be caused by a variety of underlying causes, most 

common: Hypertensive Disorders, Hemorrhage, Sepsis and 
Cardiovascular Disease (Hence the CMQCC Toolkits and the AIM 
Bundles!)

• The QI approach will depend on the underlying cause NOT the 
Complication Indicator group

• The Maternal Data Center (CA, OR, WA,+) has tools to identify 
the underlying cause of the SMM that can guide QI activities



Quality Measures

Neither intensive care (ICU) admission nor transfusion of 4 or more 
units of blood should be used as a quality measure because some cases 
of morbidity  are unavoidable and may reflex underlying health or 
social determinants of the person or the pregnancy



Confidentiality and Protection from Discovery

• Alaska Statute link

The Severe Maternal Morbidity Review Committee should require 
members to sign affidavits of confidentiality. The work should be 
sanctioned by the hospital and protected from discovery. Alaska State 
statute determines if protection or authority exists for maternal 
morbidity review. Facilities should obtain guidance from legal counsel 
and compliance associated with formation. 



Peer Review

• SMM reviews are not conducted for peer review and is not part of 
any disciplinary process

• Reviews are meant to look into systems and quality of care overall
and look for ways to prevent morbidity and mortality
• Reviews are meant to be supportive and a safe place for reporting
• Reviews are meant to recognize what can or cannot be controlled
• The existing institutional peer review process should handle any 

identified performance or peer review issue



SMM Committee:
Teams
Tools
Tracking



Early SMM Committee Design References 



Standardized review of SMM: Your Team

• Committee Chairperson
• OB/GYN physician 
• CNM
• OB RN
• CRNA or anesthesiologist
• Pediatrics physician
• Residents

• Ad Hoc members as needed
• CMO or other high level medical 

directors 
• Hospital Risk or QA team 

members
• Patient advocate or public 

member



SMM: Your Tools

• Department charter or bylaws
• Goal
• Scope
• Members
• Responsibilities
• Location for confidential 

minutes

• Committee Procedure
• Institutional criteria for 

review
• Review process
• Data management



Questions to answer during implementation

• What events to review?
• Who is responsible for finding the cases?
• Who abstracts the cases ?
• Who presents the case to SMM Commmittee?
• When improvement recommendations are made, who is responsible 

for these and education of staff?
• Follow up and monitoring?
• Where are meeting minutes kept?



Example Charter and Procedure 



Data abstraction and case Analysis

Follows a specific format that is consistent with root cause analysis for 
each case review and includes:
• Background data (Age, Race, BMI etc….)
• Case narrative and detailed timeline
• Include any debrief from the team
• Assessment of preventability, underlying cause, and final analysis and 

recommendations that the committee completes at time of the 
review 

• Describe and reinforce practices that were done well 



Standardized Case 
Reviews: AIM SMM 
Form
• Case Review form in 

REDCap at ANMC
• Continued revision to 

address what we need 
for reviews and data 
collection

https://saferbirth.org/wp-
content/uploads/AIM_SMM_Review_Form.pdf



Timing of reviews

• Depends on severity but best to occur soon after the event
• The more severe = more proximate
• Larger hospitals may consider having a regularly scheduled meeting 

to accomplish reviews
• Leaders from regional perinatal centers, state health departments, or 

medical and nursing societies can identify local experts to assist local 
committees and partner with low volume centers in need of more 
support



Data management
• Outcome data trends
• Identify improvable measures
• Disseminate recommendations







SMM: Tools that allow tracking



SMM: Case Review

PROMPTING EVENT: > 4 units and ICU Admission 
• Severe preeclampsia, magnesium, induction of labor
• SVD with uterine atony QBL at delivery was 600 ml
• Excessive bleeding
• OR for D&C and BAKRI balloon placement for retained placenta
• 4 units of blood and 2 units plasma
• Severe HTN in PACU prompted transfer to ICU 



SMM: Case review

SMM Review Conclusions 
• Diagnosis of retained placenta earlier by ultrasound or bimanual 

exam 
• Transition to the OR was very efficient  
• Consider using beside u/s to access for retained placenta when 

medications are being given for ongoing atony
• Consider using TXA in high risk hemorrhage patients   



Sample PP hemorrhage specific questions

• Was the hemorrhage recognized in a timely fashion?
• Were signs of hypovolemia recognized in a timely fashion?
• Were transfusions administered in a timely fashion?
• Were appropriate interventions used (meds, procedures, sutures)?
• Was sufficient assistance requested in a timely fashion?



SMM: Tracking Improvements

What have we changed based on  5 years of reviews?
• Dedicated unit clerk
• Highlighted differences in staff anesthesia resources that affect more 

complex cases at night
• Educational forums for staff spurred by specific events
• Added maternal codes in the OR to simulation schedule.
• Postpartum hemorrhage committee: designed uniform hemorrhage 

risk stratification system.



SMM: Tracking Improvements

• Educated staff on difference in calling a code vs rapid response  vs 
L&D stat team

• Physicians initiate severe hypertensive bundle order set instead of 
giving 1 time orders

• Multi-facility M&M with teleconferences to outside hospitals
• Added eclampsia, uterine rupture, peripartum hysterectomy, and 

maternal death to review committee



SMM: Tracking Improvements
• When TXA is ordered in OR ensure it is communicated to entire OB team
• Nifedipine post-partum blood pressure order set to decrease time after 

delivery we can discharge patients
• Evidence prompting technology for telemetry on the OB unit
• Addressing antepartum anemia guidelines improvement:

• ferritin should be drawn at NPN and with 26-28 week labs. 
• address counseling, nutrition and significant anemia in pregnancy to 

reduce risk of transfusion?
• Guidelines for when IV iron indicated antenatally



Next Steps

 Contact your risk and legal team about starting an SMM review 
committee
Decide committee structure and organization 
Charter and Procedure
Team members
Meeting frequency
How are cases identified
Where are committee documents and minutes kept
Any data tracking and who is responsible for implementing recommendations



Working individually on the problem 
of rising SMM makes it look hard



Working together  makes it look a lot 
better…..Alaska Perinatal Quality Initiatives



SMM: Partners

AK PQC: Alaska Perinatal Quality 
Collaborative



AIM Partners’ MAJOR Contributions
• AWHONN – Postpartum discharge teaching; AIM highlighted throughout Annual Meeting; monthly calls 

with AIM state AWHONN leaders.

• ACNM – Birthtools web info, Leadership on Supporting Intended Vaginal Birth; AIM at annual meeting.

• AMCHP – Maternal mortality review web tools; AIM breakout at annual meeting. 

• ASTHO – Engages state health officers to provide strong support.  AIM discussed at bi-monthly calls.  

• AAFP – Content on bundle work groups and consultation for rural state issues. 

• ABOG – Portfolio MOC

• SOAP – Consultation on bundle implementation and disparities

• SMFM – M in MFM; leadership and mentorship on state teams.
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Thank You
• ANMC SMM Review Committee 
• Jen Harlos, RN
• Margaret Young and Rebekah Porter, 
and the AK Division of Public health MCH team
• SCF/ANMC
• Alaska Hospital and Healthcare Association (AHHA)
Any Questions?
Sarah Truitt, MD, FACOG
struitt@southcentralfoundation.com

mailto:struitt@southcentralfoundation.com
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