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Severe Maternal Morbidity (SMM):
Vermont Statistics



• What is severe maternal morbidity and why is it important?

• Maternal mortality is a rare event; severe maternal 
morbidity can be considered the near miss of mortality

• While there is no strict consensus on the definition of 
severe maternal morbidity, it can be considered 
unintended consequences of pregnancy, labor, and 
delivery that result in short term and long term 
morbidities

• Reduction of severe maternal morbidity may impact 
maternal mortality

• How are the data collected?





• What is severe maternal morbidity and why is it 
important?

• How are the data collected?
• Each state collects data on discharge 

diagnoses
• Deidentified and NOT linked to vital 

statistics or birth outcomes=no PHI
• ICD-9, 10 based
• Extracted by coders



CDC, 2014

• Nationally, the rate of 
severe maternal 
morbidity is increasing 
(as is maternal mortality)

• Hemorrhage accounts for 
substantial morbidity 
nationally



Racial disparities exist in severe maternal morbidity and mortality nationally: 
almost certainly true in VT, although numbers are low



Severe Maternal Morbidity is Regional even within a state



Hospital Delivery Volume Categories & Number of Deliveries by Hospital, 
VUHDDS, 2013-2015

Delivery Volume Categories Number 
(n=16,285)

Percent

Hospitals with <1,000 deliveries in 3 year 
period

2,974 18.26

Hospitals with 1,000 - 1,999 deliveries in 3 
year period

7,031 43.17

Hospitals with 2,000 or more deliveries in 3 
year period

6,280 38.56

Vermont background numbers:
About 1/3 of deliveries occur in hospitals that have <1000 deliveries/year
Small/rural hospitals have unique challenges
Over 2/3 of VT babies are born in relatively low volume hospitals



VT Severe Maternal Morbidity 
Categories, 2013-2015

Conditions and Procedures

VT (n=16,285)

Count
Rate per 
10,000

Cardiovascular Disease / Complications
Acute Myocardial Infarction 1 <0.1
Aneurysm 0 0.0
Cardiac Arrest / V. Fib / General 
Heart Failure

1 <0.1

Heart Failure during Procedure or 
Surgery

24 14.7

Conversion of Cardiac Rhythm 1 <0.1
Hemorrhage

Disseminated Intravascular 
Coagulation

35 21.5

Hysterectomy 12 7.4
Transfusion 208 127.7

Organ failure
Acute Renal Failure 10 6.1
Shock 6 3.7

• We have weird coding re: 
eclampsia

• Anesthesia is difficult

Other Conditions and Complications 

Amniotic Fluid Embolism 1 <0.1

Eclampsia 21 12.9

Puerperal Cerebrovascular Disorders / 
CVA / Stroke

10 6.1

Severe Anesthesia Complications 17 10.4

Septicemia and Sepsis 9 5.5

Sickle Cell Anemia with Crisis 0 0.0

Thrombotic Embolism 4 2.5

Pulmonary 

Adult Respiratory Distress Syndrome
7 4.3

Pulmonary Edema 1 <0.1

Mechanical Ventilation 

Temporary Tracheostomy 0 0.0

Ventilation 16 9.8

• Hemorrhage in VT is a major 
contributor to SMM

• Cardiac disease is an 
important contributor



Overall Severe Maternal Morbidities 
(SMM) and AIM measures, 2013-2015 

VT

Count
Rate per 
10,000

Total delivery discharges 16,285 N/A
Any SMM

Any severe maternal morbidity (21 conditions) 322 197.7
Any severe maternal morbidity (excluding 
transfusion) 143 87.8

Severe hypertension 
Severe hypertension cases 372 228.4

SMM among  severe hypertension cases 54 1,451.6
SMM  (excluding transfusion)  among severe 
hypertension cases 36 967.7

Severe hemorrhage
Severe hemorrhage cases 1,144 702.5

SMM among hemorrhage cases 238 2,080.4
SMM (excluding transfusion)  among 
hemorrhage cases 59 515.7

Focus on HTN and hemorrhage
Account for 292/322 of SMM in VT



SMM Count and Rate per 
10,000, by Hospital Delivery 
Volume, 2013-2015

Volume category for 3-year period

Total 
Delivery 

Discharges 

Any severe 
maternal 
morbidity 

(All 21 
conditions)

Any severe 
maternal 
morbidity 
(excluding 

transfusion)

VT VT VT

Facilities with <1,000 deliveries
2,974 31 15

104.2 50.4

Facilities with 1,000-1,999 deliveries
7,031 132 49

187.7 69.7

Facilities with ≥2,000 deliveries
6,280 159 79

253.2 125.8

Abut 50% of overall SMM occurs in 
smaller hospitals



SMM among Severe Hypertension Cases and 
Rate per 10,000, by Hospital Delivery Volume, 
2013-2015

Volume category for 3-year period
Total Delivery 

Discharges 

Total severe 
hypertension 

cases 

Any SMM
(All 21 

conditions)
among severe 
hypertension 

cases

Any SMM
(excluding 

transfusion) 
among severe 
hypertension 

cases 
VT VT VT VT

Facilities with <1,000 deliveries
2,974 26 3 3

87.4 1,153.8 1,153.8

Facilities with 1,000-1,999 deliveries
7,031 77 19 16

109.5 2,467.5 2,077.9

Facilities with ≥2,000 deliveries
6,280 269 32 17

428.3 1,189.6 632.0

About 1/3 of SMM related to HTN 
occurs in smaller hospitals



Volume category for 3-year period
Total Delivery 

Discharges 

Total severe 
hemorrhage 

cases 

Any SMM
(All 21 

conditions) 
among severe 
hemorrhage 

cases

SMM
(excluding 

transfusion) 
among severe 
hemorrhage 

cases 

VT VT VT VT

Facilities with <1,000 deliveries
2,974 191 21 5

642.2 1,099.5 261.8

Facilities with 1,000-1,999 deliveries
7,031 407 101 18

578.9 2,481.6 442.3

Facilities with ≥2,000 deliveries
6,280 546 116 36

869.4 2,124.5 659.3

SMM among Severe Hemorrhage 
Cases and Rate per 10,000, by Hospital 
Delivery Volume, 2013-2015

Over 50% of SMM related to 
hemorrhage occur in smaller hospitals
(can be very difficult to predict)



Severe Maternal Morbidity, Major Categories and Conditions, 
Vermont Hospital Discharges, VUHDDS, 2013-2015 (n=16,285)

Cardiovascular Disease and Complications

Condition / Procedure Number of 
Discharges

Acute Myocardial Infarction 1

Aneurysm 0

Cardiac Arrest / Ventricular Fibrillation / 
General Heart Failure

1

Heart Failure during Procedure or Surgery 24

Hypertension 372

Invasive Cardiac Monitoring 1

Conversion of Cardiac Rhythm 1

Cardiac Procedures (operations on heart and 
pericardium)§

10

§Condition not carried into ICD-10

Hemorrhage

Condition / Procedure Number of 
Discharges

Disseminated Intravascular Coagulation 35

Transfusion 208

Hysterectomy 12

Hemorrhage 1,144

Pulmonary Complications

Condition Number of 
Discharges

Adult Respiratory Distress Syndrome 7

Pulmonary Edema 1



SMM Major Categories and Conditions, continued

Other Conditions

Condition Number of 
Discharges

Cerebrovascular Accidents / Stroke / 
Puerperal Cerebrovascular Disorders

10

Thrombotic Embolism 4

Eclampsia 21

Septicemia and Sepsis 9

Amniotic Fluid Embolism 1

Severe Anesthesia Complications 17

Sickle Cell Anemia with Crisis 0

Other Organ Failure

Condition Number of 
Discharges

Renal Failure 14* / 10*

Shock 6

*ICD-9 definition; **ICD-10 and back translation of ICD-9

Trauma

Condition Number of 
Discharges

Internal Injuries of Thorax, Abdomen, and 
Pelvis§

0

Intracranial Injuries§ 0

§Condition not carried into ICD-10

Mechanical Ventilation

Procedure Number of 
Discharges

Temporary Tracheostomy 0

Ventilation 16



Number of Deliveries & SMM Events / Rates per 
10,000 Vermont Hospital Delivery Discharges, 2013-
2015 (n=16,285)

SMM Events With Transfusion Without Transfusion

2013 2014 2015 2013-2015 2013 2014 2015 2013-2015

Total Number of Deliveries 5,315 5,517 5,453 16,285 5,315 5,517 5,453 16,285

Overall SMM Events 90 135 97 322 37 56 50 143

Overall SMM Rates 169.3 244.7 177.9 197.7 69.6 101.5 91.7 87.8

Number of Severe Hypertension Cases 100 147 125 372 100 147 125 372

Any SMM among Severe Hypertension Cases 12 27 15 54 7 18 11 36

SMM Rate among Severe Hypertension 
Cases 1200.0 1836.7 1200.0 1451.6 700.0 1224.5 880.0 967.7

Number of Severe Hemorrhage Cases 340 400 404 1,144 340 400 404 1,144

Any SMM among Severe Hemorrhage Cases 70 98 70 238 17 19 23 59

SMM Rate among Severe Hemorrhage Cases 2058.8 2450.0 1732.7 2080.4 500.0 475.0 569.3 515.7

Hypertension and hemorrhage seem to coexist



Number of Deliveries & SMM Events / Rates per 10,000 
Vermont Hospital Delivery Discharges, by Hospital 
Delivery Volume, 2013-2015 (n=16,285)

SMM Events With Transfusion Without Transfusion

2013 2014 2015 2013-2015 2013 2014 2015 2013-2015

Hospitals with <2,000 Deliveries in a 3-year Period

Total Number of Deliveries 3,283 3,390 3,332 10,005 3,283 3,390 3,332 10,005

Overall SMM Rate 143.2 203.5 141.1 162.9 36.6 85.5 69.0 64.0

SMM Rate among Severe Hypertension 
Cases

2000.0 3170.7 937.5 2135.9 1666.7 2682.9 937.5 1844.7

SMM Rate among Severe Hemorrhage 
Cases

1969.7 2462.3 1691.5 2040.1 202.0 452.3 497.5 384.6

Hospitals with 2,000 or More Deliveries in a 3-year Period

Total Number of Deliveries 2,032 2,217 2,121 6,280 2,032 2,217 2,121 6,280

Overall SMM Rate 211.6 310.3 235.7 253.2 123.0 126.9 127.3 125.8

SMM Rate among Severe Hypertension 
Cases

857.1 1320.8 1290.3 1189.6 285.7 660.4 860.2 632.0

SMM Rate among Severe Hemorrhage 
Cases

2183.1 2437.8 1773.4 2124.5 915.5 497.5 640.4 659.3

• SMM related to Severe HTN, but not hemorrhage, 
is higher in smaller hospitals

• Hemorrhage is pretty similar



Data by Hospital Delivery Volume



Severe Maternal Morbidity, Major Categories and Conditions, Vermont Hospital Discharges, among Hospitals 
with <1,000 Deliveries in 3-Year Period, VUHDDS, 2013-2015 (n=2,974)

Conditions / Procedures # Discharges Conditions / Procedures # Discharges

Acute Myocardial Infarction 0 Adult Respiratory Distress Syndrome 0

Aneurysm 0 Pulmonary Edema 0

Cardiac Arrest / V Fib / General Heart 
Failure

0 Cerebrovascular Accidents / Stroke / Puerperal 
Cerebrovascular Disorders

0

Heart Failure during Procedure or Surgery 1 Thrombotic Embolism 0

Hypertension 26 Eclampsia 3

Invasive Cardiac Monitoring 0 Septicemia and Sepsis 0

Conversion of Cardiac Rhythm 0 Amniotic Fluid Embolism 0

Disseminated Intravascular Coagulation 3 Severe Anesthesia Complications 0

Transfusion 17 Sickle Cell Anemia with Crisis 0

Hysterectomy 1 Temporary Tracheostomy 0

Hemorrhage 191 Ventilation 7

Renal Failure* 0
*ICD-10 and back translation of ICD-9

Shock 0



Number of Deliveries & SMM Cases / Rates per 10,000 Vermont Hospital Delivery Discharges, among Hospitals 
with <1,000 Deliveries in 3-Year Period, 2013-2015 (n=2,974)

SMM With Transfusion Without Transfusion

2013 2014 2015 2013-2015 2013 2014 2015 2013-2015

Total Number of Deliveries 991 1,004 979 2,974 991 1,004 979 2,974

Overall SMM Cases 11 13 7 31 4 6 5 15

Overall SMM Rate 111.0 129.5 71.5 104.2 40.4 59.8 51.1 50.4

Number of Severe Hypertension Cases 10 8 8 26 10 8 8 26

Any SMM among Severe Hypertension Cases 3 0 0 3 3 0 0 3

SMM Rate among Severe Hypertension Cases 3000.0 1153.8 3000.0 1153.8

Number of Severe Hemorrhage Cases 67 60 64 191 67 60 64 191

Any SMM among Severe Hemorrhage Cases 8 10 3 21 1 3 1 5

SMM Rate among Severe Hemorrhage Cases 1194.0 1666.7 468.8 1099.5 149.3 500.0 156.3 261.8



Severe Maternal Morbidity, Major Categories and Conditions, Vermont Hospital Discharges, among Hospitals with 1,000-
1,999 Deliveries in 3-Year Period, VUHDDS, 2013-2015 (n=7,031)

Conditions / Procedures # Discharges Conditions / Procedures # Discharges

Acute Myocardial Infarction 1 Adult Respiratory Distress Syndrome 1

Aneurysm 0 Pulmonary Edema 0

Cardiac Arrest / V Fib / General Heart 
Failure

0 Cerebrovascular Accidents / Stroke / Puerperal 
Cerebrovascular Disorders

4

Heart Failure during Procedure or Surgery 9 Thrombotic Embolism 0

Hypertension 77 Eclampsia 15

Invasive Cardiac Monitoring 0 Septicemia and Sepsis 2

Conversion of Cardiac Rhythm 0 Amniotic Fluid Embolism 0

Disseminated Intravascular Coagulation 11 Severe Anesthesia Complications 3

Transfusion 89 Sickle Cell Anemia with Crisis 0

Hysterectomy 0 Temporary Tracheostomy 0

Hemorrhage 407 Ventilation 5

Renal Failure* 3
*ICD-10 and back translation of ICD-9

Shock 1



Number of Deliveries & SMM Cases / Rates per 10,000 Vermont Hospital Delivery Discharges, among Hospitals 
with 1,000-1,999 Deliveries in 3-Year Period, 2013-2015 (n=7,031)

SMM With Transfusion Without Transfusion

2013 2014 2015 2013-2015 2013 2014 2015 2013-2015

Total Number of Deliveries 2292 2386 2353 7,031 2292 2386 2353 7,031

Overall SMM Cases 36 56 40 132 8 23 18 49

Overall SMM Rate 157.1 234.7 170.0 187.7 34.9 96.4 76.5 69.7

Number of Severe Hypertension Cases 20 33 24 77 20 33 24 77

Any SMM among Severe Hypertension Cases 3 13 3 19 2 11 3 16

SMM Rate among Severe Hypertension Cases 1500.0 3939.4 1250.0 2467.5 1000.0 3333.3 1250.0 2077.9

Number of Severe Hemorrhage Cases 131 139 137 407 131 139 137 407

Any SMM among Severe Hemorrhage Cases 31 39 31 101 3 6 9 18

SMM Rate among Severe Hemorrhage Cases 2366.4 2805.8 2262.8 2481.6 229.0 431.7 656.9 442.3



Severe Maternal Morbidity, Major Categories and Conditions, Vermont Hospital Discharges, among Hospitals 
with ≥2,000 Deliveries in 3-Year Period, VUHDDS, 2013-2015 (n=6,280)

Conditions / Procedures # Discharges Conditions / Procedures # Discharges

Acute Myocardial Infarction 0 Adult Respiratory Distress Syndrome 6

Aneurysm 0 Pulmonary Edema 1

Cardiac Arrest / V Fib / General Heart 
Failure

1 Cerebrovascular Accidents / Stroke / Puerperal 
Cerebrovascular Disorders

6

Heart Failure during Procedure or Surgery 14 Thrombotic Embolism 4

Hypertension 269 Eclampsia 3

Invasive Cardiac Monitoring 1 Septicemia and Sepsis 7

Conversion of Cardiac Rhythm 1 Amniotic Fluid Embolism 1

Disseminated Intravascular Coagulation 21 Severe Anesthesia Complications 14

Transfusion 102 Sickle Cell Anemia with Crisis 0

Hysterectomy 11 Temporary Tracheostomy 0

Hemorrhage 546 Ventilation 4

Renal Failure* 7
*ICD-10 and back translation of ICD-9

Shock 5



Number of Deliveries & SMM Cases / Rates per 10,000 Vermont Hospital Delivery Discharges, among Hospitals 
with ≥2,000 Deliveries in 3-Year Period, 2013-2015 (n=6,280)

SMM With Transfusion Without Transfusion

2013 2014 2015 2013-2015 2013 2014 2015 2013-2015

Total Number of Deliveries 2,032 2,127 2,121 6,280 2,032 2,127 2,121 6,280

Overall SMM Cases 43 66 50 159 25 27 27 79

Overall SMM Rate 211.6 310.3 235.7 253.2 123.0 126.9 127.3 125.8

Number of Severe Hypertension Cases 70 106 93 269 70 106 93 269

Any SMM among Severe Hypertension Cases 6 14 12 32 2 7 8 17

SMM Rate among Severe Hypertension Cases 857.1 1320.8 1290.3 1189.6 285.7 660.4 860.2 632.0

Number of Severe Hemorrhage Cases 142 201 203 546 142 201 203 546

Any SMM among Severe Hemorrhage Cases 31 49 36 116 13 10 13 36

SMM Rate among Severe Hemorrhage Cases 2183.1 2437.8 1773.4 2124.5 915.5 497.5 640.4 659.3



Number of Deliveries & SMM Cases / Rates per 10,000 Vermont Hospital Delivery Discharges, by Delivery 
Volume for 3-Year Period, 2013-2015 (n=16,285)

Hospital 
Delivery
Volume

SMM With Transfusion Without Transfusion

2013 2014 2015 2013-
2015

2013 2014 2015 2013-
2015

<1,000 Total Number of Deliveries 991 1,004 979 2,974 991 1,004 979 2,974

Overall SMM Rate 111.0 129.5 71.5 104.2 40.4 59.8 51.1 50.4

SMM Rate/Severe Hypertension 3000.0 1153.8 3000.0 1153.8

SMM Rate/Severe Hemorrhage 1194.0 1666.7 468.8 1099.5 149.3 500.0 156.3 261.8

1,000 –
1,999

Total Number of Deliveries 2292 2386 2353 7,031 2292 2386 2353 7,031

Overall SMM Rate 157.1 234.7 170.0 187.7 34.9 96.4 76.5 69.7

SMM Rate/Severe Hypertension 1500.0 3939.4 1250.0 2467.5 1000.0 3333.3 1250.0 2077.9

SMM Rate/Severe Hemorrhage 2366.4 2805.8 2262.8 2481.6 229.0 431.7 656.9 442.3

≥2,000 Total Number of Deliveries 2,032 2,217 2,121 6,280 2,032 2,217 2,121 6,280

Overall SMM Rate 211.6 310.3 235.7 253.2 123.0 126.9 127.3 125.8

SMM Rate/Severe Hypertension 857.1 1320.8 1290.3 1189.6 285.7 660.4 860.2 632.0

SMM Rate/Severe Hemorrhage 2183.1 2437.8 1773.4 2124.5 915.5 497.5 640.4 659.3



Lipkind, BJOG, 2019

Study comparing SMM in Australia, 
England, and US

US: 
<20 yo: 8.4% vs 2.6 or 3.8%
40-59: similar

Obesity: 7% vs 1.6 or 3.9%
HTN: 1.5% vs 0%
Diabetes: 1.6% vs 0%
Drug use: 3% vs 0%



Lipkind, BJOG, 2019

VT

97/1000

8.8/1000

208/1000

0.6/1000

PPH

Severe HTN





Next year VCHIP:

• Interview each VT hospital for LOCATe

• Become AIM state

• Explore what VT can do to reduce Severe 
Maternal Morbidity

• How tertiary care center can help

• Recognize importance of smaller 
hospitals in VT for numerous reasons: 
how can local hospitals be supported

• (Discharge coding is important.  The 
Discharge Data Set will be used nationally 
for benchmarking more and more)







Lipkind, BJOG, 2019

Diabetes and HTN are BAD
Especially in Engla



VERMONT
Screening, Treatment & Access for Mothers 

and Perinatal Partners (STAMPP) 

Goal: To improve the mental health and well-being of 

pregnant and postpartum women and their children and 

families by developing and sustaining a coordinated 

system of mental health supports for pregnant and 

postpartum women

Laura Bernard, MPH                              laura.bernard@vermont.gov 802-598-4613
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Objectives

 Assess resources, gaps and opportunities in our existing system of care

 Increase capacity of Vermont’s health care providers to  educate, screen, diagnose, 

prevent, and treat

 Increase capacity of Vermont’s mental health system to diagnose and treat

 Increase capacity of the human service workforce to screen and support 

 Identify and support innovative financing options

 Access to comprehensive maternal depression and educational information and 
support and treatment options

 Develop up-to-date, real-time referral resources at the community level

 Conduct a comprehensive evaluation
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Work Plan: Health Care Provider Capacity

Quality improvement in primary care (pediatrics, 
family medicine, internal medicine)

Quality improvement in OB settings and Family 
Wellness Coaching and care coordination

Psychiatric consultation in primary care and OB
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Work Plan: Mental Health Capacity

Psychiatric consultation to mental health 
providers and psychiatrists

Telehealth to increase psychiatric access in  
rural communities 

Designated mental health agencies pilot 
innovative strategies to provide treatment

Support groups of women and families with 
lived experience 
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Work Plan: Human Service Workforce

Provide ongoing training and professional 
development on maternal depression and related 
topics

Provide seed funding to community 
service agencies to develop and 
implement evidence-based support 
groups and wellness strategies 
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Work Plan: Increase Consumer Awareness

Conduct formative research to assess current provider 
practices, educational materials and modes, and 
communication methods 

Create new, high impact materials/ website/ social 
media for target audiences

Use Vermont Help Me Grow/2-1-1 and other public 
venues or opportunities to provide clear instruction 
for women and families

41



Questions?

This webinar was recorded and will 
be available to view within 5 days at 

vchipobstetrics.org



Visit: vchipobstetrics.org
Contact: Amanda.slater@uvmhealth.org 

OB/GYN Webinar Series 2018-
2019

Upcoming Webinar: 

Stay Tuned for 2019-2020 Webinar Dates!
We will email you!  

Topic ideas!!???? Let us know! 



Thank you! 
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