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Background: Systems of care that improve mental health
and substance use disorder Screening, Brief Intervention
and Referral to Treatment (SBIRT) for pregnant and post-
partum women are needed.

Aims: The aim of this study is to determine if women
receiving prenatal care from January 2020 to April 2021
are more likely to be screened, screen positive, be referred
for treatment and attend treatment with technology facil-
itated SBIRT, compared to women receiving prenatal care
and in‐person SBIRT January 2017 to December 2019.

Materials & Methods: Technology facilitated SBIRT,
designated Listening to Women (LTW), includes text
message‐based screening, phone‐based brief intervention,
and referral to treatment by a remote care coordinator.
A total of 3535 pregnant and postpartum women were
included in the quasi‐experimental study and data were
collected via text message and Electronic Health Record.

Results: In‐person SBIRT was completed by 65.2% (1947/
2988) of women while 98.9% (547/553) of women

approached agreed to take part in LTW and 71.9%
(393/547) completed SBIRT via LTW. After controlling for
potentially confounding variables, women enrolled in
LTW were significantly more likely to be screened
(relative risk [RR]: 1.10, 95% CI 1.03–1.16), screen positive
(RR 1.91, 95% CI 1.72–2.10), referred to treatment
(RR 1.55, 95% CI 1.43–1.69) and receive treatment (RR
4.95, 95% CI 3.93–6.23), compared to women receiving
in‐person SBIRT. Black women enrolled in LTW were
significantly more likely to screen positive (RR 1.65, 95%
CI 1.35–2.01), be referred to treatment (RR 1.54, 95% CI
1.35–1.76) and attend treatment (RR 5.49, 95% CI 3.69–
8.17), compared to Black women receiving in‐person
SBIRT.

Discussion: LTW appears to increase the proportion of
pregnant and postpartum women receiving key elements
of SBIRT.
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Perinatal Mood and Anxiety Disorders (PMADs), Peri-
natal Substance Use Disorders (PSUDs) and Intimate
Partner Violence (IPV) are common during pregnancy
and the postpartum year (1–3), and have been strongly
associated with significant morbidity and mortality for
both women and their children (4, 5). Multiple profes-
sional organizations have endorsed screening for PMADs,
PSUDs and IPV during pregnancy and the postpartum
period using standardized, validated screening tools, fol-
lowed by assessment and referral to treatment (6). For
those screening positive for substance use, a brief inter-
vention using in‐person motivational interviewing to
support behavioral change and referral to treatment (e.g.,
Screening, Brief Intervention and Referral to Treatment
[SBIRT]) is recommended (7, 8). Despite strong evidence

supporting this approach to screening and intervention
among patients in primary and obstetrics care, particu-
larly for alcohol abuse, other substance use disorders,
depression, and other mental health conditions (9–11), it
has yet to be fully implemented and utilized in obstetric
settings: only one in five pregnant and one in eight
postpartum women are screened for PMADs (12) and
PSUDs is often undetected (10). Among those detected,
fewer than 20% of women attend treatment for PMADs
(9) or PSUDs (13), despite the established efficacy of
treatments for these diseases (14, 15). Similarly, only 10–
20% of peripartum women are screened for IPV (16).
Unlike PMADs and PSUDs, however there is still a large
knowledge gap in optimal interventions for IPV following
a positive screen (17).
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Key patient, provider and system‐level barriers exist
that inhibit widespread adoption of evidence‐based
screening and referral recommendations during preg-
nancy and the postpartum year (18, 19). The breadth of
recommended screenings, and the depth of knowledge
needed to adequately assess and then appropriately con-
nect women with treatment resources is, in general,
beyond the capability of our current health system (8).
Insufficient time, unfamiliarity with screening tools, lack
of knowledge about PMADs, PSUDs and IPV, combined
with the limited availability of accessible treatment ser-
vices and/or resources are reasons cited for not adopting
or fully utilizing screening and referral practices during
prenatal care (18, 19). System or structural barriers can
include lack of reimbursement for SBIRT efforts and/or
integration of SBIRT in the Electronic Health Record
(EHR). In addition, individual patient factors such as lack
of knowledge and stigma concerns are potent barriers to
mental health and/or substance use disorder treatment
(18, 19).

Innovations that can overcome barriers to universal
adoption and effective utilization of currently available
evidence‐based practices for screening and referral to
treatment for PMADs, PSUDs and IPV (8) are critically
needed. Text‐messaging or computer‐based assessments
can result in a greater proportion of individuals endorsing
IPV (16), or psychological distress compared to face‐to‐
face assessments (20, 21). In addition, a remote care
coordinator with a master's in clinical social work may be
more adept at employing a brief intervention for PMADs,
PSUDs or IPV compared to prenatal care staff, resulting in
more women attending treatment. The aim of this study is
to determine if a program called Listening to Women
(LTW), a text message‐based screening, phone‐based brief
intervention, and referral to treatment by a remote care
coordinator with a master's in clinical social work in-
creases the proportion of women being screened,
screening positive, referred to treatment and attending
treatment, compared to in‐person SBIRT. Given the sig-
nificant racial disparities in maternal mental health and
substance use disorder treatment, with Black women
significantly less likely to receive treatment for these dis-
orders as compared to White women (22, 23), we exam-
ined differences in screening, screening positive, referred
to treatment and attending treatment by race within each
screening method (LTW or in‐person SBIRT) and by
screening method (LTW vs. in‐person SBIRT) to deter-
mine if racial disparities exist within a given screening
method, and/or between screening methods, respectively.

METHODS

Participants and Setting
This quasi‐experimental study compared two cohorts of
pregnant and postpartum women who received SBIRT in
the same prenatal care clinic. Cohorts differed in the

timing and method by which they received SBIRT. The
first cohort received in‐person SBIRT during prenatal care
January 1, 2017 to December 31, 2019. The second cohort
received LTW during prenatal care January 1, 2020 to
April 5, 2021. The prenatal care took place in a large
outpatient obstetrics and gynecology clinic within a large
academic medical center located in the southeast region of
the United States. This outpatient clinic provides prenatal
care for approximately 1200–1500 pregnant patients per
year and is one of five clinics affiliated within a single
hospital system. All five clinics are in the same county and
are less than 30 min apart from each other. The clinic
where the study took place reflects a very similar patient
demographic and type of practice as all obstetric providers
rotate working at each of the five clinics. Women eligible
for the study were those receiving prenatal care in this
clinic January 2017 to April 2021. Demographic informa-
tion such as age, source of classification for race and
relationship status was extracted from the EHR.

Outcomes
Primary outcomes for this study include the proportion of
women completing a screen (defined as completing at least
1 screening question), screening positive (defined as
answering “Yes” to at least one screening question),
referred to treatment (defined as a referral to a mental
health or substance use disorder professional e.g., psychi-
atrist, psychologist, Licensed Professional Counselor, or
Licensed Independent Social Worker), and attending at
least one appointment with one of these professionals
within 3 months following a referral to treatment. We
examined differences in screening, screening positive,

HIGHLIGHTS

� Technology‐based solutions have the potential to
overcome many of the key patient, provider and system‐
level barriers that inhibit widespread adoption of
evidence‐based screening and referral recommenda-
tions for Perinatal Mood and Anxiety Disorders (PMADs),
Perinatal Substance Use Disorders (PSUDs), and Intimate
Partner Violence (IPV).

� Listening to Women (LTW), a text message‐based
screening, phone‐based brief intervention, and referral
to treatment by a remote care coordinator, appears to
increase the proportion of pregnant and postpartum
women being screened, screening positive, referred to
treatment and attending treatment, compared to in‐
person Screening, Brief Intervention and Referral to
Treatment (SBIRT) during prenatal care.

� Racial disparities in attendance to treatment identified
with in‐person SBIRT were not present with LTW; Black
women were more likely to attend treatment with LTW
compared to in‐person SBIRT and Black and White
women were equally as likely to attend treatment with
LTW.
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referred to treatment and attending treatment by race
within each screening method (LTW or in‐person SBIRT)
and by screening method (LTW vs. in‐person SBIRT) to
determine if racial disparities were present within a
screening method, and/or between screening methods,
respectively.

To determine if screening positive, referral to treatment
and attending treatment varied by problem area, we
compared the rates of screening positive, referral to
treatment and attending treatment by group (LTW vs. In‐
Person SBIRT) for specific screening questions relating to
PMADs (i.e., “Over the past few weeks has worry, anxiety,
depression or sadness made it difficult for you to do your
work, get along with people or take care of things at
home?”), PSUDs (i.e., “In the past, have you had difficulties
in your life due to alcohol or other drugs including pre-
scription medications?” or “In the past month, have you
drunk any alcohol or used other drugs?”) and IPV (i.e.,
“Are you feeling at all Insafe in any way in your relation-
ship with your current partner?”).

In‐Person SBIRT
All pregnant and postpartum women receiving prenatal
care in the clinic described above were screened for
mental health, substance use, and IPV using standardized
screening questions and their responses were recorded in
the EHR. The standardized screening questions and
SBIRT trainings were developed and widely disseminated
by a statewide perinatal collaborative (23) to improve
detection and treatment of PMADs, PSUDs and IPV in
pregnancy and up to 12 months postpartum. The screening
is completed once during the first prenatal care appoint-
ment. The state Centers for Medicaid and Medicare and
other major health insurers provide reimbursement for
one screening and two brief interventions per fiscal year
for pregnant and postpartum women.

Screening Assessment
The state supported SBIRT includes eight screening
questions verbally asked by a nurse during routine prenatal
intake to identify potential problems with mental health,
substance use or IPV. Four of the eight screening questions
include the 4Ps (24), a measure that asks if your Parents,
Partner or Peers have a problem with alcohol or drug use
and if “In the past month, have you drunk any alcohol or
used other drugs?”. The other four questions focus on
difficulties with alcohol or drugs including prescription
medications (“In the past, have you had difficulties in your
life due to alcohol or other drugs, including prescription
medications?”), cigarette use in the past 3 months (“Have
you smoked any cigarettes in the past three months?”), IPV
(“Are you feeling at all unsafe in any way in your rela-
tionship with your current partner?”), and the presence of
worry, anxiety, depression, or sadness that interferes with
functioning (i.e., “Over the last few weeks, has worry,
anxiety, depression or sadness made it difficult for you to

do your work, get along with people or take care of things
at home?”). Screening questions are verbally administered,
and response (Yes/No) are entered in the EHR by the
clinic nursing staff and reviewed by the obstetric provider
(e.g., Obstetrician and Gynecologist [OB/GYN] or Certified
Nurse Midwife [CNM]). If the screening is not completed,
screening question responses are left blank in the EHR and
can be completed at a subsequent clinic visit. For women
screening positive, defined as answering “Yes” to any of
the screening questions, the OB/GYN or CNM has a
5–10 min conversation with the patient using motivational
interviewing techniques including: i) providing feedback
and education regarding the screening results and associ-
ated risks to the woman and baby; ii) listening to the
patient and eliciting internal motivation for change and
providing support to promote healthy choices; and iii)
providing guidance, support, and referral to mental health
or substance use disorder treatment services. The obstetric
provider records the brief intervention and referral infor-
mation in the EHR. Patients are referred to the mental
health providers located within the outpatient OB/GYN
practice. Responses to the in‐person screening questions,
referral to treatment if indicated, and attendance to a
mental health treatment appointment are captured within
the EHR. A third party, designated by the Institutional
Review Board, provided investigators with de‐identified
data from the EHR for all women receiving prenatal care
for the designated clinic beginning January 1, 2017 through
December 31, 2019. De‐identified data included SBIRT
screening and referral information and completed ap-
pointments for mental health treatment. Attendance to
treatment was recorded in the EHR and defined as
attending an appointment with a mental health profes-
sional within 3 months after the date of in‐person SBIRT
and referral to treatment.

Listening to Women
From January 1, 2020 to April 5, 2021, women receiving
prenatal care in the same large outpatient clinic described
above were enrolled by clinic nursing staff in an alternative
SBIRT system, LTW. LTW employs the same eight SBIRT
screening questions and delivers a brief intervention
leveraging motivational interviewing techniques and
referral to resources and treatment identical to those
described for in‐person SBIRT. LTW differs in the delivery
of screening questions in that women answer the eight
screening questions via text message. In addition, if
women answer Yes to the screening question about their
mood and anxiety they also complete the Edinburgh
Postnatal Depression Scale (EPDS) (25) via their phone. If
they answer yes to any of the questions related to sub-
stance use, they complete the National Institute on Drug
Abuse (NIDA) Modified Assist (26) via their phone.
Immediately after completing the screenings, all women
receive an automated text message with feedback about
their screening results, contact information for the care
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coordinator and letting them know if a care coordinator
will be contacting them. In addition, the automated text
message includes other resources for urgent mental health
problems and resources for national hotlines for suicide
prevention and domestic violence. LTW also differs from
in‐person SBIRT in that any indicated brief intervention is
completed via phone by a care coordinator with a master's
degree in clinical social work. The care coordinator as-
sesses mental health and/or substance use disorders and
IPV. The care coordinator identifies any needed resources
(e.g., housing, food etc.) and makes referrals to an appro-
priate level of care and/or resources. Responses to the
text‐message screening questions, phone‐based assess-
ments, and referrals are recorded in REDCap, an on‐line
data capture system and a summary of this information
is automatically generated. The care coordinator makes
any necessary edits to this automatically generated sum-
mary and “copies and pastes” this information into a
progress note in the EHR. Attendance at a mental health
treatment appointment is captured within the EHR. De‐
identified data from the EHR including attendance to a
mental health treatment appointment for women enrolled
in LTW were also provided by a third party (as above) to
study investigators.

Nursing staff were introduced to the LTW program by
the study staff. The study staff provided a 45‐min in‐
service training on the program and a written script
explaining how to introduce the program to women along
with a brief checklist for enrolling women into the pro-
gram (see Supporting Information S1). The time required
to introduce and enroll women in the LTW system was
approximately equivalent to completing the eight in‐
person SBIRT screening questions. The script included
information about the purpose of the program, who would
review the screening information and that a care coordi-
nator would be calling women in response to a positive
screen. Women were also told the program was voluntary
and if they wanted, they could delete the text messages
and their responses at any time. Instead of completing in‐
person SBIRT during routine clinic workflow, nurses
began enrolling women into LTW. Study staff demon-
strated for nursing staff how to introduce and enroll at
least two women receiving care in the clinic into the
program and then observed nursing staff enrolling women
into the program twice per week for two consecutive
weeks. Study staff was available in‐person during this time
to answer any questions and provide feedback to nursing
staff about the program introduction and enrollment pro-
cess. After the 2 weeks, study staff provided nursing staff
with their contact information and encouraged the nursing
staff to call with any follow‐up questions or concerns.
Participants declining participation in the LTW program
were asked to complete a brief online survey sent via text
message to indicate the reason for declining participation.

As part of this pragmatic quasi‐experimental clinical
trial there was no additional training provided to nurses or

the care coordinator in motivational interviewing tech-
niques. Their experience with motivational interviewing is
based on their prior education and training including a
master's in clinical social work (MSW) for the care coor-
dinator, and participation in a state supported SBIRT
training for nurses including a half day in‐person or online
training in motivational interviewing. A master's degree in
clinical social work is typically a 1 to 2‐year program.
Relevant common courses to all MSW programs include
mental health and substance use assessment, diagnosis,
and treatment including motivational interviewing. Upon
completion of MSW a clinical social worker can provide
direct clinical services for individuals, families, couples,
and groups with mental health and/or substance use dis-
orders. A single care coordinator provided the phone‐
based brief assessment and motivational interviewing
throughout the entire LTW intervention. Because the
LTW system was delivering the standard of care for SBIRT
in this clinic, and only de‐identified EHR data was pro-
vided to investigators through an honest broker, the
Medical University of South Carolina Institutional Review
Board approved a waiver of written informed consent
(Protocol # 00106246).

Sample Size
Based on the sample achieved we have performed a post‐
hoc power analyses using a two‐sided Z‐Test with
unpooled variance with a significance level of 0.05 for the
four primary outcomes. Screened: With a sample size of
547 for LTW and 2988 for In‐person SBIRT, we achieved
88.00% power to detect a difference between group pro-
portions of 0.0669. Screened Positive: With a sample size
of 393 for LTW and 1947 for In‐person SBIRT, we ach-
ieved 99.00% power to detect a difference between group
proportions of 0.1160. Referred to Treatment: With a
sample size of 257 for LTW and 649 for In‐person SBIRT,
we achieved 99.00% power to detect a difference between
group proportions of 0.1484. Attendance to Treatment:
With a sample size of 229 for LTW and 374 for In‐person
SBIRT, we achieved 99.00% power to detect a difference
between group proportions of 0.1549.

Data Analysis
Descriptive statistics were calculated for each screening
method, including counts and percentages for categorical
variables and mean and standard deviations for continuous
variables.

Unadjusted differences between women in LTW and
women receiving in‐person SBIRT were calculated using
chi‐square tests. The Wilcoxon‐Mann Whitney test was
used to calculate unadjusted age differences. All reported
outcomes were dichotomous. Relative risk (RR) ratios
were estimated using Poisson regression models with
robust error variance in PROC GENMOD (27). Adjusted
analyses controlled for potentially confounding variables
(e.g., age, race, in a committed relationship). Outcomes are
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reported as adjusted RR as recommended for cohort
studies where the outcome is not a rare event (28). To
account for multiple comparisons within secondary
outcome analyses within each question (i.e., screened
positive, referred to treatment, attended treatment), we
applied a Bonferroni correction with an adjusted alpha =
0.0177 (0.05/3). All tests were two‐sided with a type 1 error
set at α < 0.05 and all analyses were performed using SAS
statistical software version 9.4 (Cary, NC).

RESULTS

In‐person SBIRT was completed in 65.2% (1947/2988) of
the women receiving prenatal care from January 1, 2017 to
December 31, 2019. Conversely, 98.9% (547/553) of women
receiving prenatal care from January 1, 2020 to April 5,
2021, were approached and agreed to take part in LTW. Of
these, 71.9% (393/547) completed the text message‐based
screening and 68.5% (375/547) of women were contact
by phone by the care coordinator. Reasons for declining
participation in LTW included not feeling comfortable
answering questions about behavioral health via mobile

phone (n = 1), and “other” (n = 5). Explanations in the
“other’” category included: I am not interested in this care
(n = 2); as an employee (at the academic institution), I do
not feel comfortable taking part in this program (n = 3)
(Figure 1). Demographic variables such as age, race and in
a committed relationship are compared between groups
for those that are eligible for SBIRT, completed SBIRT and
did not complete SBIRT (Table 1).

In unadjusted analyses, a significantly greater propor-
tion of women in LTW were screened, screened positive,
referred for treatment, and received treatment, compared
to women receiving in‐person SBIRT (Figure 2). After
controlling for potentially confounding variables (i.e., age,
race, in a committed relationship), women enrolled in
LTW were significantly 10% more likely to be screened,
91% more likely to screen positive, 55% more likely to be
referred to treatment, and 395% more likely to receive
treatment, compared to in‐person SBIRT (Table 2). The
rate of positive responses to each screening question for
in‐person SBIRT and LTW are included in Figure S1.

Table 3 includes unadjusted and adjusted analyses
examining racial disparities within each screening method

FIGURE 1. Study participant flow diagram. SBIRT, Screening, Brief Intervention and Referral to Treatment
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(Table 3, Panel A) and between screening methods (Ta-
ble 3, Panel B). In adjusted analyses within the in‐person
SBIRT group, controlling for age, and in a committed
relationship, Black women were 36% less likely to screen
positive, and 46% less likely to attend mental health
treatment, compared to White women; however, no dif-
ferences were found between White and Black women in
likelihood of being screened or referred to treatment with
in‐person SBIRT. In adjusted analyses within the LTW
group, controlling for age, and in a committed relationship,
Black women were 20% less likely to screen positive,
compared to White women; however, no differences were

found between White and Black women in likelihood of
being screened, referred to treatment and attending
treatment with LTW. In adjusted analyses, the comparison
between screening programs (i.e., in‐person SBIRT vs.
LTW) among Black women and controlling for age, and in
a committed relationship, Black women enrolled in LTW
were 35% more likely to screen positive, 46% more likely
to be referred to treatment and 449% more likely to attend
mental health treatment, compared to Black women
receiving in‐person SBIRT.

Subgroup analyses comparing rates of screening posi-
tive, referral to treatment and attendance to treatment by

TABLE 1. Demographic characteristics by screening method (LTW vs. in‐person SBIRT)

Demographics

Screening method

p

LTW (N = 547) In‐person SBIRT (N = 2988)

Mean (SD) Mean (SD)

Age (years), total 29.85 (5.91) 28.88 (5.93) 0.0017
Screened 30.18 (5.88) 28.84 (5.90) 0.0001
Not screened 29.01 (5.90) 28.95 (5.97) 0.7722

N (%) N (%)

Pregnant 357 (65.25) 1984 (66.42) 0.3941
Race, total <0.0001
Black 165 (30.16) 1276 (42.70) ‐
White 291 (53.20) 1486 (49.73) ‐
Other 91 (16.64) 226 (7.56) ‐
Screened <0.0001

Black 109 (27.74) 841 (43.19) ‐
White 218 (55.47) 949 (48.74) ‐
Other 66 (16.79) 157 (8.06) ‐
Not screened 0.0002

Black 56 (36.36) 435 (41.79) ‐
White 73 (47.40) 537 (51.59) ‐
Other 25 (16.23) 69 (6.63) ‐
Marital status, total <0.0001
Committed relationship 241 (44.06) 1389 (46.49) ‐
Divorced/separated 6 (1.10) 41 (1.37) ‐
Single 287 (52.47) 1555 (52.04) ‐
Widowed 0 (0.00) 2 (0.07) ‐
Unknown 10 (1.83) 1 (0.03) ‐
Missing 3 (0.55) 0 (0.00) ‐
Screened <0.0001

Committed relationship 195 (49.62) 877 (45.04) ‐
Divorced/separated 2 (0.51) 25 (1.28) ‐
Single 186 (47.33) 1042 (53.52) ‐
Widowed 0 (0.00) 2 (0.10) ‐
Unknown 8 (2.04) 1 (0.05) ‐
Missing 2 (0.51) 0 (0.00) ‐
Not screened <0.0001

Committed relationship 46 (29.87) 512 (49.18) ‐
Divorced/separated 4 (2.60) 16 (1.54) ‐
Single 101 (65.58) 513 (49.28) ‐
Unknown 2 (1.30) 0 (0.00) ‐
Missing 1 (0.65) 0 (0.00) ‐

In a committed relationship, total 241 (44.06) 1389 (46.49) 0.2951
Screened 195 (49.62) 877 (45.04) 0.0969
Not screened 46 (29.87) 512 (49.18) <0.0001

Abbreviations: LTW, Listening to Women; SBIRT, Screening, Brief Intervention and Referral to Treatment.

GUILLE ET AL.

Psych Res Clin Pract. 3:4, 2021 prcp.psychiatryonline.org 177

prcp.psychiatryonline.org


group and specific questions approximating PMADs,
PSUDs, and IPV are included in Table S1. For PMADs and
PSUDs, LTW significantly increased the proportion of
women screening positive, being referred to treatment and
attending treatment compared to In‐Person SBIRT (p <
0.0177). Similarly, for IPV, LTW increased the proportion
of women screening positive, being referred to treatment
and attending treatment compared to In‐Person SBIRT,
but differences were not statistically significant (p =
0.3068) (see Table S1).

DISCUSSION

The study findings demonstrate that obstetric nurses
enrolling pregnant and postpartum women into a text
message‐based mental health, substance use and IPV

screening program with a remote care coordinator is
feasible and advantageous to introduce into a large volume,
obstetrical care clinic. A greater proportion of women
enrolled in the LTW program were successfully screened,
screened positive, referred to treatment and attended
treatment, compared to in‐person SBIRT screening. Racial
disparities identified with in‐person SBIRT, where Black
women are less likely to attend treatment compared to
White women, were not present with the LTW program.

Our findings are consistent with a single previous study
employing text message screening for postpartum
depression in an obstetric clinic that also demonstrates
this method of screening is feasible and acceptable to pa-
tients (29). Our study significantly extends this line of
research by including a comparison group as well as
screening for substance use and IPV. Furthermore, our

FIGURE 2. Proportion of Listening to Women versus in‐person Screening, Brief Intervention and Referral to Treatment (SBIRT)
participants screened, screening positive, referred to treatment and attending treatment. *p = 0.0024; **p < 0.0001

TABLE 2. Adjusted and unadjusted analyses of rates of screening, screened positive, referred to treatment, and received treatment
by group (LTW vs. in‐person SBIRT)

Outcome

LTW
(N = 547)

In‐person
SBIRT

(N = 2988) Unadjusted results Adjusted resultsa

N (%) N (%) RR (95% CI) p RR (95% CI) P

Screened 393 (71.85) 1947 (65.16) 1.30 (1.10–1.55) 0.0024 1.10 (1.03–1.16) 0.0027
Positive screen 257 (65.39) 649 (33.33) 2.99 (2.47–3.62) <0.0001 1.91 (1.72–2.10) <0.0001
Referred treatment 229 (89.11) 374 (57.63) 4.11 (2.85–5.93) <0.0001 1.55 (1.43–1.69) <0.0001
Received treatment 195 (85.15) 64 (17.11) 7.62 (5.49–10.56) <0.0001 4.95 (3.93–6.23) <0.0001

Abbreviations: LTW, Listening to Women; RR, Relative risk; SBIRT, Screening, Brief Intervention and Referral to Treatment.
a

Adjusted for age, race and in a committed relationship.
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study demonstrates that with minimal training, imple-
mentation of the LTW system into a busy obstetrical care
clinic can be accomplished using the current obstetrical
care nursing staff, as opposed to study staff (29). The LTW
technology‐based approach was found to be highly feasible
and successful with efficiently screening a significantly
higher percentage of women. Among the women available
to be screened during prenatal care visits, nurses were

more likely to screen women with the LTW system,
compared to in‐person SBIRT. Similarly, pregnant and
postpartum women were overwhelmingly accepting of a
text‐message screening system with fewer than 2% of
approached women declining participation in the LTW
program and overall, a greater proportion of women
completing screenings, compared to in‐person SBIRT
which had been the established standard of care. The

TABLE 3. Adjusted and unadjusted analyses of rates of screening, screened positive, referred to treatment, and received treatment
by race (Black vs. White) and group (LTW vs. in‐person SBIRT)

Panel A. Within screening group racial disparities (Black vs. White)

Unadjusted results Adjusted resultsa

Black White

N (%) N (%) p RR (95% CI) P

Within LTW group
Screened 109 (66.06) 218 (74.91) 0.0437 0.98 (0.85–1.13) 0.7846
Not screened 56 (33.94) 73 (25.09) ‐ ‐ ‐ ‐
Screened positive 59 (54.13) 149 (68.35) 0.0118 0.80 (0.65–0.99) 0.0422
Screened negative 50 (45.87) 69 (31.65) ‐ ‐ ‐ ‐
Referred to treatment 53 (89.83) 128 (85.91) 0.4478 1.06 (0.93–1.21) 0.3537
Not referred to treatment 6 (10.17) 21 (14.09) ‐ ‐ ‐ ‐
Received treatment 44 (83.02) 110 (85.94) 0.6160 1.03 (0.89–1.20) 0.6896
Did not receive treatment 9 (16.98) 18 (14.06) ‐ ‐ ‐ ‐

Within in‐person SBIRT group
Screened 841 (65.91) 949 (63.86) 0.2616 0.99 (0.92–1.06) 0.7097
Not screened 435 (34.09) 537 (36.14) ‐ ‐ ‐ ‐
Screened positive 277 (32.94) 323 (34.04) 0.6231 0.64 (0.56–0.75) <0.0001
Screened negative 564 (67.06) 626 (65.96) ‐ ‐ ‐ ‐
Referred to treatment 164 (59.21) 182 (56.35) 0.4798 1.01 (0.86–1.18) 0.8926
Not referred to treatment 113 (40.79) 141 (43.65) ‐ ‐ ‐ ‐
Received treatment 24 (14.63) 39 (21.43) 0.1020 0.54 (0.32–0.92) 0.0236
Did not receive treatment 140 (85.37) 143 (78.57) ‐ ‐ ‐ ‐

Panel B: Within race group screening disparities (LTW vs. in‐person SBIRT)

Unadjusted results Adjusted resultsa

LTW In‐person SBIRT

N (%) N (%) p RR (95% CI) p

Within Black group
Screened 109 (66.06) 841 (65.91) 0.9692 1.00 (0.89–1.13) 0.9610
Not screened 56 (33.94) 435 (34.09) ‐ ‐ ‐ ‐
Screened positive 59 (54.13) 277 (32.94) <0.0001 1.65 (1.35–2.01) <0.0001
Screened negative 50 (45.87) 564 (67.06) ‐ ‐ ‐ ‐
Referred to treatment 53 (89.83) 164 (59.21) <0.0001 1.54 (1.35–1.76) <0.0001
Not referred to treatment 6 (10.17) 113 (40.79) ‐ ‐ ‐ ‐
Received treatment 44 (83.02) 24 (14.63) <0.0001 5.49 (3.69–8.17) <0.0001
Did not receive treatment 9 (16.98) 140 (85.37) ‐ ‐ ‐ ‐

Within White group
Screened 218 (74.91) 949 (63.86) 0.0003 1.18 (1.09–1.27) <0.0001
Not screened 73 (25.09) 537 (36.14) ‐ ‐ ‐ ‐
Screened positive 149 (68.35) 323 (34.04) <0.0001 1.91 (1.68–2.18) <0.0001
Screened negative 69 (31.65) 626 (65.96) ‐ ‐ ‐ ‐
Referred to treatment 128 (85.91) 182 (56.35) <0.0001 1.53 (1.36–1.72) <0.0001
Not referred to treatment 21 (14.09) 141 (43.65) ‐ ‐ ‐ ‐
Received treatment 110 (85.94) 39 (21.43) <0.0001 4.05 (3.05–5.38) <0.0001
Did not receive treatment 18 (14.06) 143 (78.57) ‐ ‐ ‐ ‐

Abbreviations: LTW, Listening to Women; RR, Relative risk; SBIRT, Screening, Brief Intervention and Referral to Treatment.
a

Adjusted for age and in a committed relationship.
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integration of the program into routine care by clinic
nurses, combined with a care coordinator with no other
SBIRT training, aside from the usual training and clinical
experience for an individual with a master's degree in
clinical social work, and high end‐user participation rates
suggest that the LTW program can be easily integrated
into routine prenatal care practices. In doing so, the LTW
system may help address some of the practice and provider
level barriers to maternal mental health, substance use and
IPV screening (18, 19).

From a clinical benefit perspective, the LTW screening
system results in a greater proportion of women screening
positive and attending treatment for mental health and
substance use disorders, compared to in‐person SBIRT.
These findings are important given the known tendency of
pregnant and postpartum women to underreport mental
health and/or substance use problems and IPV (30, 31). It
also suggests that LTW will result in more opportunities
for health care providers to help facilitate needed support
and life‐saving treatments (4, 5). Mental illness and sub-
stance use disorders are among the most stigmatized of all
health conditions and such stigma is a major barrier to
seeking and receiving effective care for these illnesses (18,
19). This is likely to be particularly true for pregnant and
postpartum women who might feel that health care pro-
viders could be judgmental about the consequences of
mental health or substance‐related issues for their preg-
nancy and infant. As such, it is possible that text‐messaging
provides a greater sense of confidentiality and lower like-
lihood of feeling judged as compared to a face‐to‐face
clinical interview with a health care provider. These
findings are consistent with others demonstrating more
positive responses with computer‐based assessments,
compared to face‐to‐face assessments, for IPV (16) and
other “stigmatized behaviors” (e.g., intravenous drug use,
high risk sex, high risk HIV transmission behaviors), and
“psychological distress” (e.g., hopeless, worried, depressed,
suicidal ideation), compared to “neutral behaviors” (e.g.,
prior abscess, prior treatment) for those with substance
use disorders and/or HIV (20, 21).

The increase in treatment attendance seen with LTW,
compared to in‐person SBIRT is promising, especially
given the complexity involved in engaging pregnant and
postpartum women in mental health and substance use
disorder treatment. The many challenges encountered in
facilitating referrals to mental health and substance use
disorder treatment (18, 19) may be better navigated by an
experienced social worker than by a busy obstetrical pro-
vider. Overall, these findings are consistent with a large
systematic review examining depression screening and
referral interventions in outpatient perinatal care settings
that demonstrates an increase in utilization of depression
care with screenings and referral interventions that are
more intensive and target multiple patient, provider, and
practice‐level barriers to screening and treatment (9).
While the range of study designs included in this

systematic review are heterogenous, the results support a
dose‐response relationship indicating that more intense
strategies targeting multiple barriers to depression care are
associated with enhanced mental health treatment and
may be required to improve current screening and referral
practices (9).

There is a robust literature demonstrating the benefit
of in‐person SBIRT for peripartum substance use (10, 11,
32); therefore, for current study, it is important to employ
in‐person SBIRT as the comparison group. Despite the
efficacy of SBIRT in controlled studies, the effectiveness
of SBIRT in clinical practice is not as reproducible (33).
One explanation, suggested by Ino and Cho (2013), for the
dilution of effectiveness may be the lack of motivational
interviewing training and experience of providers tasked
with employing brief interventions (33). It is possible that
the greater proportion of women attending treatment
with LTW, compared to in‐person SBIRT, may be
explained by the involvement of a care coordinator with a
mental health and social work background who poten-
tially is more skilled at assessing these conditions and/or
has greater experience and training in motivational
interviewing, compared to obstetric health care providers.
It is also possible that the care coordinator associated
with the LTW intervention has more information (i.e.,
completed EPDS and/or NIDA modified assist) at the
time of the brief intervention and/or have more dedicated
time to talk with women, compared to obstetric providers
with limited time and competing priorities during routine
visits.

Computer‐assisted SBIRT for pregnant women identi-
fied with substance use or misuse has shown to be more
effective than enhanced usual care (i.e., educational
pamphlet plus existing treatment resources) in reducing
substance use, but comparable to the effectiveness of in‐
person SBIRT (13). Of note, providers delivering in‐
person SBIRT in this study (13) received a 15‐h SBIRT
workshop, followed by practice cases and feedback,
coaching and monthly group supervision for the duration
of the trial. These findings support the idea that fidelity to
motivational interviewing is important and can potentially
be achieved with computer‐based algorithms. Computer‐
assisted SBIRT programs and phone‐based SBIRT pro-
grams employing care coordinators may potentially prove
cost‐effective by alleviating the time needed to train ob-
stetric staff in motivational interviewing practices as well
as retrain employees due to staff turnover, not even
considering the clinical health and resource saving benefits
of more effective mental health and substance use disor-
ders screening and treatment (34). Furthermore, these
models used centralized personnel resources and, as such,
do not require dedicated SBIRT personnel in each ob-
stetric clinic and is therefore a less costly alternative to in‐
person SBIRT (34). This same model could be applied to
LTW. Furthermore, Medicaid and other health insurers
provide reimbursement for SBRIT (i.e., $24 per annual
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screen, and $48 for each brief intervention reimbursed
twice per year), suggesting that the cost of the care co-
ordinator's time could be supported through SBIRT
reimbursement.

Comparatively, there are fewer studies examining
screening and referral interventions for IPV for pregnant
and postpartum women, although, app‐based screening
programs are currently being piloted (35). IPV is one of the
leading causes of pregnancy‐related deaths (4), so im-
provements in detection and interventions for IPV could
be lifesaving. The current study found that, although not
statistically significant, women were twice as likely to
endorse feeling unsafe with their partner via text message
compared to in‐person screening. This is consistent with
the fact that abusive partners frequently control their
partners interactions with health care providers, poten-
tially leaving a brief text‐messaging approach (where text‐
messages can be quickly deleted) as one potential way to
share confidential concerns of IPV. As such, further
exploration of technology‐based applications to improve
detection and access to support for women experiencing
IPV is warranted.

Rates of screening positive for mental health, substance
use or IPV were greater for Black women enrolled in LTW,
compared to Black women enrolled in in‐person SBIRT.
However, Black women enrolled in LTW were less likely
to screen positive compared to White women enrolled in
LTW. A research study including qualitative interviews
with pregnant and postpartum Black women is currently
underway to understand and mitigate this racial disparity
(NIDA R34 DA046730). However, the racial disparities
reported with in‐person SBIRT, with Black women less
likely to attend mental health treatment compared to
White women, was not seen in the LTW program. In fact,
Black women were 5 times more likely to receive mental
health treatment with the LTW intervention, compared to
Black women receiving in‐person SBIRT. These findings
are exciting given that peripartum Black women are
significantly less likely to receive treatment, compared to
peripartum White women for substance use disorders and
postpartum depression (22, 23).

Strengths of this study are its large sample size and
conduct of the study in a large obstetrical clinic using
front‐line providers. For the purposes of the study and
data collection, having all screening, referral and treat-
ment services captured in the EHR is a strength. A lim-
itation of the study is the inclusion of only one large
prenatal care practice in an academic health system. It is
unclear if the results of the study generalize to
community‐based practices, although it is believed that
implementation in a large practice might be more prob-
lematic than in a smaller facility. A second limitation of
the study is that fidelity to motivational interviewing was
not measured. Future studies will include measurement
of fidelity to motivational interviewing to better under-
stand the potential mechanism by which LTW potentially

improves attendance to treatment. Third, there were
fewer women enrolled in LTW, compared to In‐Person
SBIRT. This was expected given that in‐Person SBIRT
data were extracted from the EHR and LTW data were
collected via active recruitment. Furthermore, LTW
recruitment occurred for less time, compared to in‐person
SBIRT (16 vs. 24 months) and most importantly during
the LTW study collection period, there was a decrease in
the volume of women presenting for prenatal care due to
the COVID‐19 pandemic and a temporary change in
workflow with some visits occurring remotely. These
changes may have accounted for the number of women
recruited for participation in LTW, compared to in‐
Person SBIRT. Importantly, in the LTW group, only 22
women or 4.02% of women identified as Hispanic and
similarly only 123 women or 4.12% of women in the
SBIRT group identified as Hispanic. Given the relatively
small group of Hispanic women, this precluded us from
estimating effects especially for outcomes that do not
include the entire group, that is, screening positive,
referred to treatment, attending treatment. While the
proportion of Hispanic women in our sample is consistent
with the ethnicity of the overall clinic and state's popu-
lation, lack of representation of Hispanic women it is a
limitation of the study. Lastly, the fact that the in‐person
SBIRT group includes individuals screened from 2017 to
2019 while data on the LTW group was collected in
2020–2021 is another potential study limitation. External
factors such as COVID‐19 might have exerted a differ-
ential influence on the two groups as early reports sug-
gest that IPV and mental health problems may have
increased for pregnant and postpartum women during the
pandemic, compared to pre‐pandemic. However, in a
sample of 959 pregnant women completing an app‐based
voluntary IPV screening did not demonstrate a greater
incidence of IPV during COVID‐19 compared to prior to
COVID‐19 (35), and a recent meta‐analysis of eight
studies including 7750 pregnant or postpartum women
did not demonstrate significantly higher rates of depres-
sive symptoms, but moderately higher levels of anxiety
symptoms (36) during COVID‐19, compared to pre‐
COVID‐19. Additionally, the use of telemedicine during
the pandemic could have made attending treatment more
convenient for women, however telemedicine was a pri-
mary modality of service delivery for the study site prior
to the pandemic. Nonetheless, these findings suggest that
circumstances of COVID‐19 may have had a differential
effect on screening and attendance to treatment for
among women in LTW, compared to in‐person SBIRT.
However, it is unlikely that COVID‐19 alone accounted
for all study findings as findings are robust, intriguing and
the study design supports the feasibility of implementing
a larger cluster randomized controlled trial with the in-
clusion of community‐based OB/GYN practices which
would provide greater scientific rigor to evaluating the
generalizability of the LTW intervention.
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CONCLUSION

Suicide and drug overdose combine to constitute the
leading cause of maternal mortality during pregnancy and
the postnatal period (4, 5), with PMADs, PSUDs and IPV
increasing this risk. Additionally, each of these disorders
contribute to significant maternal and child morbidity
(6, 7). Despite strong recommendations from virtually all
professional societies to implement effective screening
and referral processes, the uptake of these recommenda-
tions has been limited and many screening and referral
practices are largely ineffective. Technology facilitated
SBIRT, that is, LTW, that incorporates all recommended
screenings by professional societies into one program and
can be delivered by current obstetric staff and care co-
ordinators with minimal training and with high end‐user
participation appears to be a feasible and promising
approach to improving SBIRT effectiveness. High end‐
user participation in the program and a greater number
of positive screens creates more opportunities for health
care providers to discuss and normalize problems with
mental health, substance use or IPV and may help to de-
stigmatize these conditions making it easier for women to
reach out for help when needed. A large randomized
controlled trial is needed to establish the efficacy and
impact of the LTW intervention on maternal and child
health.
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