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Abstract

Suicide and unintentional overdose are leading manners of preventable death during and within
a year of pregnancy. Recently, the Utah Maternal Mortality Review Committee (MMRC)
developed 10 criteria to guide pregnancy-related classification of these deaths. Our objective
was to (1) evaluate if consensus could be reached across experts in maternal mortality review
when applying criteria to the determination of pregnancy-relatedness in mock MMRC case
evaluation and (2) assess how additional case information shifted participants’ determination
of pregnancy-relatedness in these mock cases. We used a modified Delphi process to evaluate
criteria for pregnancy-related suicides and unintentional overdose. The study team developed
base case scenarios to reflect the 10 proposed criteria. Base scenarios varied in timing of death
(prenatal or delivery, early postpartum (<6 months), late postpartum (6—12 months)) and level
of additional information available (e.g., informant interviews, social media posts). Consensus in
favor of a criterion was met when >75% of participants identified a case as pregnancy-related
in at least 1 scenario. Fifty-eight participants, representing 48 MMRCs, reviewed scenarios.
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Of 10 proposed criteria, 8 reached consensus. Overall, participants classified 19.4% of base

case scenarios as pregnancy-related, which increased to 56.8% with additional information.
Pregnancy-related classification changed across timing of death and with availability of additional
information (prenatal or delivery 27.7% versus 84.6%; early postpartum 30.0% versus 58.3%; late
postpartum 0.0% versus 25.0%, respectively). We identified consensus supporting the application
of 8 standardized criteria in MMRC determinations of pregnancy-relatedness among suicide and
unintentional overdose deaths.
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Introduction

In the USA, suicide and unintentional overdose are leading manners of preventable

death during and within a year of pregnancy (Bruzelius and Martins 2022; Petersen

etal. 2019; Trost et al. 2021). State and local Maternal Mortality Review Committees
(MMRCs) determine if a death during and within 1 year of pregnancy is pregnancy-

related, defined as death from a pregnancy complication, a chain of events initiated

by pregnancy, or the aggravation of an unrelated condition by the physiologic effects

of pregnancy (Reviewtoaction.org. 2018). Pregnancy-related death categorization helps

to increase legislative awareness and direct federal and state funding to prevent these

deaths (United States Government Accountability Office Congressional Requesters 2020).
Recently, the Utah MMRC developed pregnancy-relatedness criteria that specify pregnancy
complications, chain of events, and aggravations of conditions to guide evaluation of
suicides and unintentional overdose deaths (Smid et al. 2020a). Prior to implementation of
these criteria (2013-2014), 17% of these deaths in Utah were classified as pregnancy-related
compared to 94% post-implementation (2015-2016). Between these 2 time periods, Utah’s
overall pregnancy-related mortality ratio increased from 11.8 to 25.7 per 100,000 births.
Centers for Disease Control and Prevention (CDC) Enhancing Reviews and Surveillance to
Eliminate Maternal Mortality (ERASE MM) program has highlighted these criteria in their
technical assistance to funding recipients (Enhancing Reviews and Surveillance to Eliminate
Maternal Mortality (ERASE MM) 2021). While some states have adopted these criteria,
national expert consensus has not been established. Achieving consensus around criteria for
pregnancy-relatedness of suicide and unintentional overdose deaths could facilitate precision
and comparability of MMRC data across time and place.

The objective of this study was to (1) evaluate if consensus could be reached across experts
in maternal mortality review when applying criteria to the determination of pregnancy-
relatedness in mock MMRC case evaluation and (2) assess how additional case information
shifted participants’ determination of pregnancy-relatedness in these mock cases.
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Pregnancy-associated deaths occur during pregnancy or within 1 year of the end of
pregnancy, regardless of the cause (Reviewtoaction.org 2018). Pregnancy-related deaths are
those pregnancy-associated deaths determined by the MMRC to be the result of a pregnancy
complication, a chain of events initiated by pregnancy, or the aggravation of an unrelated
condition by the physiologic effects of pregnancy (Reviewtoaction.org 2018). A simple way
of considering pregnancy-relatedness is to ask: “if this person had not been pregnant, would
they have died?” (Enhancing Reviews and Surveillance to Eliminate Maternal Mortality
(ERASE MM) 2021).

MMRCs are multidisciplinary groups with expertise in obstetric care, public health, nursing,
forensic pathology, social work, mental health and behavioral health, and community
members. Within a local or state jurisdiction, MMRCs comprehensively review available
information, including medical records, autopsy reports, and other relevant sources, to
understand the circumstances of a death and determine if the death is pregnancy-related
(Fig. 1). Additional critical steps in the MMRC review are identifying contributing factors
to individual deaths and developing recommendations for preventing similar deaths in the
future.

We used a modified Delphi process to identify a consensus approach for review and
classification of pregnancy-associated suicide and unintentional drug overdose deaths by
MMRCs. The Delphi process is a consensus-building technique that uses an iterative process
of assessing individual participant opinion, statistical summaries of responses, and group
feedback of anonymized summary statistics to achieve convergence of participants’ opinions
around a question for which empirical evidence is unavailable (Fink et al. 1984; Jones and
Hunter 1995; Murphy et al. 1998; Niederberger and Spranger 2020). Strengths of the Delphi
process include anonymity of participants and feedback of group responses, supporting
convergence of opinion through normative processes (Barrios et al. 2021). We supplemented
statistical summaries with qualitative comments gathered from participants at each point of
assessment. We selected the Delphi technique based on the need for expert consensus in

the absence of empirical proof that can establish the pregnancy-relatedness of any specific
maternal death and the need for anonymity for expert panelists based on potential for real or
perceived hierarchy within the multidisciplinary MMRC context.

We recruited multidisciplinary participants representing all 50 US MMRCs active at the
time of this study, alongside national and international participants with experience in
maternal mortality, substance use disorders (SUD), and mental health. We first approached
the chairperson(s) and coordinator of each MMRC for descriptive data on the composition
of, function of, and data sources accessed by their committee. Each coordinator was asked
to nominate up to 3 committee members as potential Delphi participants. Nominees were
recruited via email. Consenting participants were enrolled and received a gift card of $50 for
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each Delphi round completed. We assessed self-report demographic information including
age, race and ethnicity, current or past MMRC service, and professional role to determine
diversity of participant composition.

Consensus tool development

We developed the consensus tool with case scenarios reflecting the clinical and social
circumstances proposed in each of the 10 Utah MMRC criterion for pregnancy-related
categorization (Table 1) (Smid et al. 2020a) to test if each criterion met expert consensus for
inclusion into proposed national criterion. We developed and modified mock case scenarios
from real MMRC cases aggregated by CDC. For each scenario, a base case was developed
for 3 time points: prenatal or delivery, early postpartum (within the 6-month postpartum),
and late postpartum (6—12-month postpartum). Early and late postpartum time points
reflected previously published reports describing increased risk of suicide and unintentional
overdose after 6-month postpartum (Goldman-Mellor and Margerison 2019; Schiff et al.
2018; Smid et al. 2020b). The time point of 7-week postpartum was chosen to occur after
the “6-week” postpartum appointment. For consistency between cases, early postpartum
scenarios occurred at 7-week postpartum, and late postpartum cases occurred at 8-month
postpartum. For each base case, we developed additional information (e.g., medical record
details, informant interviews, or suicide notes tailored to each case scenario) to test the
effect of information on the consensus process. The consensus tool was piloted by 2 non-
participating MMRC members and revised for clarity. For each case, participants classified
the relatedness of each pregnancy-associated suicide or unintentional overdose on a 9-point
Likert scale (1=not pregnancy-related; 9=pregnancy-related) at the different pregnancy and
postpartum time points. Participants evaluated each case using base information and then
again using supplemented information.

Assessment, summary, feedback, and iteration

The consensus tool was distributed to participants via Research Electronic Data Capture
(REDCap), a secure webbased database platform, over 3 assessment rounds during June—
October 2021 (Fig. 2) (Harris et al. 2009). After each round, summary statistics and
anonymized comments were distributed.

In Round 1, experts assessed pregnancy-relatedness of each case scenario using a 9-

point Likert scale and free-text commentary. In Round 2, experts re-assessed pregnancy-
relatedness of each scenario after reviewing a visual and narrative summary of Round

1 results that included box plots of summary statistics (range of scores, median,
interquartile ranges) and free-text comments. In Round 3, experts again re-assessed
pregnancy-relatedness of each scenario in context of summary statistics and comments and
mapped each scenario to the Utah MMRC criteria.

Consensus definition development

Round 3 results were used to define consensus for pregnancy-related suicide and
unintentional overdose deaths. We set a conservative a priori definition of consensus for

the Delphi process, requiring 75% of participants to classify a case as pregnancy-related
(7-9 on a scale of 1-9) to be included in a consensus definition for pregnancy-related suicide
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and unintentional overdose deaths (75% consensus threshold) (Barrios et al. 2021; Campbell
et al. 2015; Campbell et al. 2021; Murphy et al. 1998). We compared consensus based on
case timing (prenatal, early postpartum, and late postpartum) and case information (base and
supplemented).

To provide context for the proposed consensus definition, free-text comments from each
round were categorized thematically by 2 investigators (PV and KC) and reviewed by the
primary investigator (MS). Consensus findings were sent back to participants for review and
feedback after the final round.

The study was reviewed and approved by the Institutional Review Board of the University of
Utah.

Results

Multidisciplinary participants

Fifty active MMRC members representing 48 MMRCs (96% response rate) and 9 additional
individuals with experience in maternal mortality, SUD, and maternal mental health
consented to participation. One individual declined to participate after consent, leaving

58 participants for the final modified Delphi process (Table 2). Participants had a variety
of experience in obstetric care (general obstetrics, maternal fetal-medicine, midwifery, and
birth attendants), public health and policy, maternal mental health and substance use, and
pathology (medical examiner, pathologist, coroner). Most participants had current (7=51,
88%) or past (=2, 3%) MMRC experience. Of the 50 participants representing MMRC
jurisdictions, 25 (50%) reported their MMRC currently used the published Utah criteria
(Smid et al. 2020a). All 58 (100%) participants completed the first Delphi round, and 57
(98.3%) and 53 (91.4%) completed the second and third rounds, respectively. Fifty-three
(91.4%) participants completed all 3 assessment rounds.

MMRC data

Of the 48 MMRCs represented, MMRC composition varied by number of committee
members and number of cases reviewed annually (Table 3). Most MMRCs reviewed at
least 1 suicide (77%) and 1 unintentional overdose death (85%) annually and had at least
1 member with maternal mental health and SUD expertise (Table 3). Most frequent data
sources available to MMRCs included death records, autopsy reports, toxicology reports,
and labor and delivery records (Fig. 3). Additional information such as mental health and
substance use treatment records, informant interviews, child welfare records, Plan of Safe
Care, and legal records were rarely, if ever, available for MMRC review (Fig. 3).

Consensus

Eight of 10 proposed criteria met the 75th% consensus threshold in at least 1 base or
supplemental case related to that criterion (Fig. 4). Consensus varied based on timing of
death and availability of supplemental information in all scenarios (Fig. 4). In base case
scenarios, participant classification of deaths as pregnancy-related varied across all time
points, 27.7% (prenatal/delivery), 30.0% (early postpartum), and 0.0% (late postpartum).
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When additional information was available, participants classified 84.6% (prenatal/delivery),
58.3% (early postpartum), and 25.0% (late postpartum) of the case scenarios as pregnancy-
related. Overall, participants classified fewer than 1 in 5 base cases (19.4%) as pregnancy-
related (7-9 on Likert scale), while most cases with additional information (56.8%) were
classified by participants as pregnancy-related.

Category 1 (pregnancy complications)

Deaths attributed to increased pain directly attributable to pregnancy or postpartum events,
leading to self-harm or drug use that are implicated in suicide or unintentional drug-related
death (Criteria 1a), reached the 75th% consensus threshold as pregnancy-related only in
supplemented cases during the prenatal period (Fig. 4). Deaths attributed to a traumatic
event in pregnancy or postpartum with a temporal relationship between the event leading
to self-harm or increased drug use (Criteria 1b) achieved consensus in supplemented

cases across all time points. Deaths attributed to a pregnancy-related complication likely
exacerbated by drug use (Criteria 1c) only applies to the prenatal or delivery period, and
consensus was achieved in both base and supplemented cases.

Category 2 (chain of events initiated by pregnancy)

Round 1 revealed 2 concerns embedded in 1 of the original criteria: Criteria 2a, cessation
or attempted taper of medications for pregnancy-related concerns (fear of neonatal/fetal
exposure risk or fear of Child Protective Service involvement) leading to maternal
destabilization, or drug use and subsequent death. Participant comments suggested different
weighting for elements of “fear of neonatal/fetal exposure risk” and “fear of Child Protective
Service involvement.” This prompted partition of this case scenario to reflect 2 potentially
distinct criteria in subsequent rounds. For Criteria 2a.1 “cessation or attempted taper

of medications for pregnancy-related concerns of neonatal/fetal exposure risk leading to
maternal destabilization or drug use,” consensus was achieved across all cases except the
base case in the late postpartum period. However, for Criteria 2.a.2, “cessation or attempted
taper of medications for pregnancy-related concerns due to fear of Child Protective Service
involvement leading to maternal destabilization or drug use,” consensus was achieved only
for the supplemented case for the prenatal period.

Deaths attributable to inability to access inpatient or out-patient SUD or mental health
treatment due to pregnancy (Criteria 2b) achieved consensus for the supplemented case in
the prenatal period and for base and supplemental cases in the early postpartum period.
Deaths attributable to perinatal psychiatric conditions resulting in maternal destabilization
or drug use (Criteria 2¢) achieved consensus for base and supplemented cases in both the
prenatal and early postpartum periods. Deaths attributable to recovery or stabilization of
substance use in pregnancy with subsequent return to use and overdose (Criteria 2d) did not
reach consensus as pregnancy-related in any scenario.

Category 3 (aggravation of underlying conditions)

Deaths attributable to worsening of underlying depression, anxiety, or other psychiatric
condition in pregnancy or postpartum period with documentation that mental illness led to
drug use or self-harm (Criteria 3a) and exacerbation, undertreatment, or delayed treatment
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of pre-existing condition in pregnancy or postpartum leading to use of prescribed or illicit
drugs (Criteria 3b) reached consensus only in supplemented cases in the prenatal and early
postpartum periods. Deaths attributable to medical conditions secondary to drug use in
setting of pregnancy or postpartum that may be attributable to pregnancy-related physiology
and increased risk of complications (Criteria 3c) did not reach consensus under any scenario.

Participant feedback

Participants’ comments identified common themes around information gaps and timing

of deliveries. Participants frequently noted that basic medical information was typically
insufficient to categorize a suicide or unintentional overdose death as pregnancy-related,
and that supplemental medical and non-medical information (e.g., informant interviews,
obituaries, social media posts, etc.) was important in making this determination. Participants
indicated that information sources necessary to make the determination were often missing,
particularly SUD and mental health care records that provide insight into how pregnancy
and the postpartum period affected trajectories of these conditions. Consistently, participants
commented that making pregnancy-relatedness determinations was most difficult in the late
postpartum period, both in this process and in real MMRC deliberations. Two common
themes were (1) lack of data sources available to establish a connection between the
pregnancy and death and (2) that by the late postpartum period, substance use, and mental
health became disentangled from the pregnancy. After Round 3, 11 participants provided
individual feedback about suggested changes to the criteria that did not meet consensus of
>75% (Criteria 2d and 3c). Common themes included that these criteria reflected “real-life”
scenarios, but that determination of pregnancy-relatedness was difficult when numerous
social (e.g., role of pregnancy in destabilization, partner’s role) and medical factors (e.g.,
difficult determining the degree to which substance use exacerbated underlying perinatal
physiology) were present. Another theme from participant comments was the reluctance to
apply pregnancy-related criteria that required interventions outside of the medical system
(e.g., expansion of harm reduction services to marginalized communities, expansion of
maternal mental health awareness in non-medical settings).

Discussion

This study defines 8 consensus criteria that can be used by MMRCs when determining

the pregnancy-relatedness of suicide and unintentional overdose deaths. Overall, participant
determination of pregnancy-relatedness varied by timing of death and availability of
additional information. These consensus criteria can support standardized approaches to
MMRC evaluation of suicide and unintentional overdose deaths and strengthen maternal
mortality surveillance approaches and development of prevention strategies. Our study
demonstrates the need for additional information, including SUD and mental health records
and informant interviews, to establish the connection between pregnancy-relatedness among
suicide and unintentional overdose deaths.

These results suggest that MMRCs may consider working with policy makers to
address barriers for systematically acquiring complete data sources from which to
determine pregnancy-relatedness for suicides and unintentional overdoses. Depending on
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interpretation, existing statutes (e.g., the Code of Federal Regulations, 42 USC § 290dd-2,
42 CFR Part 2 covering patient record confidentiality) may limit MMRC access to important
mental health records. However, the statute states that “federal, state and local governmental
agencies and third-party payers may conduct audits and evaluations to identify needed
actions at the agency or payer level to improve care” (United State Department of Health &
Human Services Office of the Secretary 2023). We suggest that state attorney general could
issue statements to support MMRC access to SUD and mental health treatment records in
order to facilitate review and development of recommendation to prevent future deaths.
Additionally, MMRCs can consider incorporating informant interviews and systematic
searches for additional information, such as social media posts, in their abstraction
processes. Informant interviews, which can include verbal or psychological autopsies, have
provided key information to decipher causes and circumstances leading to suicide and
unintentional overdose deaths internationally (lyer et al. 2013; Knoll and Hatters-Friedman
2015; Montgomery et al. 2011; Thacore and Varma 2000). These additional data sources
may be particularly helpful in making evidence-based determinations in the late postpartum
period. Finally, while we identified a set of consensus criteria, the results of the modified
Delphi process also suggest the need for continuing iterative adaptation to help expand
consensus criteria beyond those currently identified, especially in the late postpartum period.

A strength of this study is that we convened a large, geographically diverse group of
participants representing most MMRCs. This geographic diversity supports the applicability
of our results broadly to state and local MMRCs. Another strength is that our scenarios
reflected real cases, which frequently have missing or incomplete information. However, this
study is not without limitations. Not all MMRCs review suicide and unintentional overdose
deaths, and some members of these committees may have little experience in applying the
framework of establishing pregnancy-relatedness to these deaths. We specifically chose not
to include racial and ethnic identifiers in our case scenarios to reduce potential reviewer bias;
however, this precludes any analysis to assess the effect of inherent bias on determination

of pregnancy-relatedness. Additionally, our defined early and late postpartum periods are
different than more traditional cutoffs of 0-42-day and 43-365-day postpartum and do
preclude comparison based on these definitions.

Based on the results of this modified Delphi process, we identified a set of criteria that can
improve standardized identification of pregnancy-related suicide and unintentional overdose
deaths by MMRCs. Use of these consensus criteria may lead to more comparable data across
MMRCs, facilitating aggregation of these data at the regional and national level. Additional
steps for supporting state and local MMRCs include promoting use of standardized tools to
guide informant interviews and further development of criteria for the late postpartum period
(Building U.S. Capacity to Review and Prevent Maternal Deaths 2019).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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MMRC Review Process Q)

The following shows the common Maternal Review Process

Case Identification Using:

1) the pregnancy checkbox on the death certificate

2) by linking the decedent’'s name on the death certificate to
maternal name on birth certificates within one year of death
3) by linking the decedent’s name on the death certificate to
maternal name on fetal death certificates within one year of

death.
Record Request E
Prenatal care, hospital, police, and autopsy records are
requested for all potential cases, where appropriate. o

B Case Abstraction

All records received are summarized by a nurse abstractor
to describe the case to the MMRC.

MMRC Conducts Standardized Review of 6 Core Questions:

1. Was the death pregnancy-related?

2. What was the cause of death?

3. Was the death preventable?

4. What were the critical contributing factors to the death?

5. What are the recommendations & actions that address those
contributing factors?

6. What is the anticipated impact of those actions if implemented?

Action on Recommendations

Finally, data compiled and recommendations made by the
MMRC are shared with partners working on reducing
maternal morbidity & mortality in order to help guide
future work.

Fig. 1.
Maternal Mortality Review Committee (MMRC) process, adapted from Nebraska MMRC

(Nebraska Maternal Mortality Review Committee 2022)
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Develop Assess Assess Assess Disseminate

Study team develops Experts gssess pregnancy- Experts receive and review Experts review Round 2 Study team jdentifies expert
consensus tool of composite relatedness of each case Round 1 summary and gssess summary; gssess preanancy- consensus; panelists review for
case scenarios of pregnancy- scenario using a 9-point Likert pregnancy-relatedness of relatedness of each scenario final comments; and

related suicide and scale and free-text each scenario within the in context; and map each consensus guidelines are
accidental overdose deaths commentary contfext of Round 1 summary scenario to MMRC criterion disseminated for use

Fig. 2.
Description of modified Delphi process to identify consensus criteria for determining

pregnancy-relatedness among suicide and unintentional overdose deaths
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Data Available for Maternal Mortality Review Committee

m Mostly available  mOccasionally available  mNever available

Death records

Autopsy report
Toxicology report
Medical examiner report

Supplemental report cause of death

Labor and delivery records
Emergency department records
Hospital discharge records
Prenatal care records

Primary care records
Postpartum records
Consultation reports
Subspecialty care records
Mental health records

Substance use treatment

DATA SOURCE

Prescription drug monitoring records
Medicaid claims records
WIC records

Legal records

Law enforcement report
Social media data

Informant interviews

Birth/Fetal death records
Birth certificate worksheet
Child protective services records

Plan of safe care records

Q
R

Fig. 3.
Frequency of data sources avai

10% 20% 30% 40% 50% 60% 70% 80% 90%
PROPORTION OF TIME INFORMATION SOURCE IS AVAILABLE FOR REVIEW

g

lable to MMRC:s as reported by MMRC Chairs

Arch Womens Ment Health. Author manuscript; available in PMC 2024 April 08.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Smid et al. Page 14
Si y of Expert C Preg y* Early postpartum* Late postpartum*
Criteria Base Additional Base Additional Base Additional
c 1a Increased pain directly atfributable to pregnancy or postpartum events leading to self-
o2 harm or drug use
§8
== b Traumatic event in pregnancy or postpartum with a temporal relationship between the
g g event leading to self-harm or increased drug use
o
0
1c Pregnancy-related complication likely exacerbated by drug use (peripartum, round 1) Not applicable
Criteria
oy Cessation or attempted taper of medications for pregnancy-related concerns of
= 2a.1 . ) .
ﬁ g neonatal or fetal risk, leading to maternal destabilization or drug use
[
3 ?’ 2 Cessation or attempted taper of medications during pregnancy due to fear of Child
a a.2 3 P : g
S > Protective Service involvement, leading to maternal destabilization or drug use
)
E 'g 2 Inability to access inpatient or outpatient drug or mental health freatment due to
OB pregnancy
=
& 2 Perinatal depression, anxiety, or psychosis resulting in maternal destabilization or drug
use
s Criteria
5 = 5 Worsening of underlying depression, anxiety, or other psychiatric condition in
3 % = 3a pregnancy or the postpartum period with documentation that mentaliliness led to
33 g drug use or self-harm
g 50 Exacerbation, undertreatment, or delayed treatment of pre-existing condition in
2 3b 3 2 mely
pregnancy or postpartum leading to use of prescribed or illicit drugs

.

0

Fig. 4.

ases were modifiec for each time point (prenatal, early postpartum defined as within 8 weeks postpartum, and late postpartum defined as within 6-12 months postpartum) and details were changed as appropriate.

Summary of participants’ assessment of proposed criteria for determining pregnancy-
relatedness among suicide and unintentional overdose deaths
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Table 2

Modified Delphi process participant characteristics, /=58

Characteristic

Age (median, IQR) 46.5 (39-57)

Race and ethnicity *(n, %)

Asian 2 (3.5)
Black or African-American 4(6.9)
Hispanic or Latinx 1(1.7)
White 52 (89.7)
Maternal Mortality Review Committee service (77, %)
Never 5(8.6)
Past 2(34)
Current, 0-5-year service 41 (70.7)
Current, >5-year service 10 (17.4)

- *
Professional role ~ (17, %)

Obstetric care 27 (46.5)
Public health/policy 22 (37.9)
Mental health or substance use expert 18 (31.0)
Medical examiner/coroner/pathology 2(3.4)

*
Participants could identify more than 1 race and ethnicity option
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