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Abstract

Background: Pregnancy-related death is on the rise in the United States, and there are significant disparities in outcomes for
Black patients. Most solutions that address pregnancy-related death are hospital based, which rely on patients recognizing
symptoms and seeking care from a health system, an area where many Black patients have reported experiencing bias. There is
a need for patient-centered solutions that support and encourage postpartum people to seek care for severe symptoms.

Objective: We aimed to determine the design needs for a mobile health (mHealth) patient-reported outcomes and decision-support
system to assist Black patients in assessing when to seek medical care for severe postpartum symptoms. These findings may also
support different perinatal populations and minoritized groups in other clinical settings.

Methods: We conducted semistructured interviews with 36 participants—15 (42%) obstetric health professionals, 10 (28%)
mental health professionals, and 11 (31%) postpartum Black patients. The interview questions included the following: current
practices for symptom monitoring, barriers to and facilitators of effective monitoring, and design requirements for an mHealth
system that supports monitoring for severe symptoms. Interviews were audio recorded and transcribed. We analyzed transcripts
using directed content analysis and the constant comparative process. We adopted a thematic analysis approach, eliciting themes
deductively using conceptual frameworks from health behavior and human information processing, while also allowing new
themes to inductively arise from the data. Our team involved multiple coders to promote reliability through a consensus process.

Results: Our findings revealed considerations related to relevant symptom inputs for postpartum support, the drivers that may
affect symptom processing, and the design needs for symptom self-monitoring and patient decision-support interventions. First,
participants viewed both somatic and psychological symptom inputs as important to capture. Second, self-perception; previous
experience; sociocultural, financial, environmental, and health systems–level factors were all perceived to impact how patients
processed, made decisions about, and acted upon their symptoms. Third, participants provided recommendations for system
design that involved allowing for user control and freedom. They also stressed the importance of careful wording of decision-support
messages, such that messages that recommend them to seek care convey urgency but do not provoke anxiety. Alternatively,
messages that recommend they may not need care should make the patient feel heard and reassured.

Conclusions: Future solutions for postpartum symptom monitoring should include both somatic and psychological symptoms,
which may require combining existing measures to elicit symptoms in a nuanced manner. Solutions should allow for varied, safe
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interactions to suit individual needs. While mHealth or other apps may not be able to address all the social or financial needs of
a person, they may at least provide information, so that patients can easily access other supportive resources.

(J Med Internet Res 2024;26:e47484) doi: 10.2196/47484
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Introduction

Background
This study focused on designing a culturally congruent mobile
health (mHealth) app to support postpartum symptom
monitoring, as the current practice does not adequately support
patients in identifying the warning signs of pregnancy-related
death (PRD). First, we describe the public health case for
symptom monitoring and decision support for PRD, specifically
among US-based, Black patients, a group that faces severe
disparities [1,2]. Next, we discuss why the current mechanisms
for symptom monitoring and decision support are insufficient.
We then outline the existing solutions while also emphasizing
the need for new interventions, particularly why those using a
combination of mHealth and patient-reported outcomes (PROs)
may be appropriate. Finally, we introduce a conceptual model
used to accomplish our study objectives.

PRD and Associated Health Disparities
The pregnancy-related mortality ratio has increased by >200%
in the United States in the past 2 decades, and in a recent review
of PRDs, experts estimated that 80% of the deaths were
preventable [3]. The Centers for Disease Control and Prevention
(CDC) defines PRD as “the death of a woman while pregnant
or within 1 year of the end of pregnancy from any cause related
to or aggravated by the pregnancy” [4,5]. Mental health
conditions (22.7%), hemorrhage (13.7%), cardiac and coronary
conditions (12.8%), infection (9.2%), thrombotic embolism
(8.7%), and cardiomyopathy (8.5%) have been cited as the most
common causes for PRD [3]. Although the global maternal
mortality rate has declined, the global rates are still high with
287,000 people dying following childbirth in 2020. There are
significant disparities in maternal mortality based on a country’s
income, with almost 95% of the cases occurring in low- and
middle-income countries [6]. Stark disparities in
pregnancy-related outcomes in the United States, such as PRD,
exist based on race. Specifically, Black or African American
(henceforth, referred to as “Black”) perinatal patients experience
PRD 3 times more than White perinatal patients [1,2,7-10].

The disparities in maternal health outcomes experienced by
Black patients in the United States are based on inequitable
access to care, biased treatment, and inadequate communication,
driven by systemic racism and all the cascading effects it creates.
Black perinatal patients are significantly more likely to be
uninsured and significantly less likely to have a usual source
of medical care (eg, a primary care clinician) than White patients
[7,10]. When Black patients seek care, they face implicit biases
that negatively affect care quality and health outcomes

[1,7,10-12]. Unsurprisingly, these biases have led to reduced
trust in the health care system among Black patients [13-17].
Black patients also receive less patient-centered communication
and feel that they have poorer access to communication with
their medical team [10,18,19]. Our study aimed to improve the
patient centeredness of information and support for Black
patients in the postpartum period through a participatory design,
an approach by which representative end users are involved
throughout the design process [20-23]. While this study focused
on Black postpartum patients in the United States, we believe
that our findings may provide insights for improving perinatal
support for patients from minority groups globally.

Challenges to Supporting Symptom Recognition and
Treatment Seeking Post Partum
Patients encounter several challenges recognizing concerning
postpartum symptoms. First, the initial postpartum visit occurs
6 weeks after birth, and 86% of PRD cases occur within the
first 6 weeks post partum [24,25]. Second, most strategies for
improving postpartum outcomes focus on hospital-based
solutions, which rely on people recognizing symptoms and
contacting a health professional [7]. Most counseling regarding
the warning signs of PRD occurs during the discharge process
following delivery, when people are physically exhausted from
childbirth and primarily focused on infant care [24]. As such,
this is a suboptimal time for patient education about postpartum
risk factors. Discharge nurses report spending <10 minutes on
the warning signs of postpartum issues, and most nurses could
not correctly identify the leading causes of PRD, making it
unlikely that their patients could recognize the warning signs
[26]. There are many measures for postpartum symptom
reporting, but the most common instruments focus narrowly on
specific mental health issues, many of which are not specific
to postpartum mental health or postpartum health–related quality
of life [27]. While these are helpful measures to use in a clinic
or hospital setting, they do not provide real-time decision
support regarding the full spectrum of severe symptoms that
may be indicative of PRD.

Suitability of Different Solutions for Supporting
Symptom Monitoring
mHealth can address the need for tailored, dynamic symptom
monitoring and support. The Association of Women’s Health,
Obstetric, and Neonatal Nurses and the CDC have developed
1-page summaries to help patients identify the warning signs
of PRD, such as the Urgent Maternal Warning Signs (UWS)
[28,29]. These tools represent a positive step toward improving
symptom management, but these solutions do not provide
real-time, tailored support. Telephone-based support staffed by
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health professionals has been demonstrated to decrease
postpartum depression and improve maternal self-efficacy
[30-33]. However, 24-hour hotlines can be resource intensive,
and people may still experience bias when accessing these
services. The goal of this study was to conduct a qualitative
needs assessment for the Maternal Outcome Monitoring and
Support app, an mHealth system using PROs to provide decision
support for postpartum symptom monitoring.

Mobile phones offer a viable, inclusive option for intervention
delivery for Black people of childbearing age. In 2020, data
from the Pew Research Center indicate that 83% of Black people
owned smartphones, which is comparable to smartphone
ownership among White people (85%). Smartphone ownership
is also higher among people aged <50 years (96%), which
encompasses most postpartum patients [34]. However, Black
people are twice as likely as White people to be dependent on
smartphones for internet access [35]. mHealth-based apps for
blood pressure and weight tracking during pregnancy have
demonstrated success among diverse groups, providing evidence
that mHealth may be an acceptable means for symptom reporting
in the target population [36-38].

Symptom education and PRO-based interventions have
demonstrated success in improving knowledge, self-efficacy,
and outcomes. Use of PROs has improved symptom knowledge,
health awareness, communication with health care professionals,
and prioritization of symptoms in patients with chronic disease
and cancer [39-44]. Multiple studies have also demonstrated
that educational interventions regarding expected symptoms in

the postpartum period can improve self-efficacy,
resourcefulness, breastfeeding practices, and mental health
[12,38,45-47]. However, given the issues related to trust and
disparities in patient-centered communication, it is critical to
understand Black patients’perspectives about how such a system
should be designed and implemented.

Conceptual Model
To study the issue of supporting symptom monitoring, we
combined 2 theoretical frameworks (Figure 1): the common
sense model of self-regulation (health behavior) by Diefenbach
and Leventhal [48] and the model of human information
processing (human factors engineering) by Wickens [49]. The
model by Diefenbach and Leventhal [48] depicts patients as
active problem solvers with a mental model of their conditions.
Patients process their symptoms, both cognitively and
emotionally, and then evaluate whether action is needed [48].
The patient’s mental model of their condition, personal
experiences, and sociocultural factors impact processing,
evaluation, and action. In the information processing model by
Wickens [49], action occurs in 2 steps—selection and execution
[48]. Environmental or organizational factors also affect
patients’ selection of actions and whether they can execute an
action. For example, a patient may suspect that they should visit
the emergency room but may not go because they do not have
insurance, transportation, or childcare. Our qualitative inquiry
investigated how to better support symptom processing and
appropriate response selection, while also uncovering the
barriers to action that may need to be mitigated.

Figure 1. Theoretical model for postpartum symptom processing and self-regulation.

Objectives
The goal of this study was to identify the design and
implementation needs of an mHealth-based symptom
self-monitoring and decision-support system to support Black
patients in determining when to seek care from a health
professional for signs of PRD in the postpartum period. This
tool will support both somatic and psychological symptoms
given their complex, critical, and connected presentation. We
used the described conceptual model in qualitative inquiry and
pragmatic intervention design to provide contributions regarding
the following: (1) relevant symptom inputs for postpartum

support, (2) drivers that may affect symptom processing, and
(3) how the previous 2 aspects highlight the design needs for
symptom self-monitoring and patient decision support. To
address our study objective, we conducted semistructured
interviews with postpartum Black patients, obstetrics health
professionals, and mental health professionals.
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Methods

Setting
The study was conducted in 3 tertiary care hospitals and
affiliated clinics within the same health system in New York
City. The 3 hospitals, taken together, are involved in the delivery
of >14,000 babies annually. All participants were either patients
who received obstetric care in the included sites or health
professionals affiliated with the sites.

Eligible patients were identified by the institutions’ research
informatics team using electronic health record data. First, the
patients’ providers consented to their patients being contacted,
and patients’ charts were reviewed by the primary obstetrician
or designate to ensure that the patient was eligible for the study
and that they had a delivery experience that would allow them
to participate in the interview without undue stress. Next, the
patients were sent an invitation to participate via the email
address listed in their record. We also posted fliers in 2 high-risk,
outpatient obstetric clinics.

Obstetric and mental health professionals were eligible if they
were affiliated with one of the institutions in the obstetrics or
mental health department. Brief presentations were given at
relevant faculty meetings, and participants were contacted
individually via email or through departmental listserves.

Interested participants from all groups used a link to schedule
a time to speak with a researcher.

Ethical Considerations
The study was approved by the affiliated medical schools’
institutional review board (protocol number 20-08022582). All
participants provided written informed consent. Study data were
coded (ie, all identifying information was removed) to protect
participant privacy. Each participant was compensated US $50
for their time via a physical or electronic gift card.

Study Design and Sample
The study used semistructured interviews with 3 key stakeholder
groups: recent postpartum Black patients, obstetric health
professionals, and mental health professionals. Eligible patients
were within 12 months post partum of a live birth, self-identified
their race as Black or African American, and had at least 1
somatic or psychological high-risk feature associated with their
pregnancy. High-risk features included attendance at a high-risk
clinic for prenatal or postnatal care, inpatient hospitalization
within 12 months post partum, a prescription of an
antidepressant or benzodiazepine within 12 months of the
pregnancy, or a new diagnosis of depression or anxiety within
12 months of the pregnancy. High-risk clinics treated various
conditions, but the most common conditions were gestational
hypertension and gestational diabetes.

We adopted an interpretivist qualitative research paradigm to
study patient and health professionals’ perspectives of how
symptom recognition and care seeking may be better supported
[50]. Our methodological orientation involved directed content
analysis, adopting an abductive reasoning approach. First, we
used the previously specified conceptual model to construct
questions and thematically categorize responses [48]. Then, we

allowed unique subthemes to inductively emerge from the data
collected [51].

Interview Guide Development
Interview guides were iteratively developed by our team of
researchers with expertise in obstetrics, perinatal mental health,
nursing, consumer informatics, inclusive design, and qualitative
methods. The guide for each stakeholder group was reviewed
and piloted before enrollment of the first participant. Interview
guides were tailored for patients or health professionals but
followed a similar structure, based on our conceptual model
(Figure 1), such that participants were first asked about barriers
to and facilitators of processing symptoms cognitively and
emotionally (eg, Do they notice the symptom or realize its
severity?), making decisions about symptoms they are
experiencing (ie, When to seek help from a health professional?),
and taking action on problematic symptoms. Probing questions
encouraged participants to elaborate on experiential, educational,
sociocultural, organizational, environmental, or health
systems–level drivers of patients’ symptom management. Then,
participants were asked a series of questions related to their
thoughts regarding the design of the mHealth system, including
how to best report symptoms, the wording of system decision
support, the desired level of involvement of the obstetrics health
professionals, the means for facilitating outreach to a health
professional, additional information resources, and preferences
for sharing information included in the system with a trusted
friend or family members. During this process, obstetrics and
mental health professionals were also shown a handout that
outlined the draft of the symptom management algorithm for
the system being developed (CDC’s UWS) and asked if they
would make any changes, additions, or deletions [29]. Full
interview guides are included in Multimedia Appendix 1.

Data Collection
All interviewees provided consent electronically before the
interview. A PhD-trained qualitative research expert (NB)
completing a postdoctoral study in health informatics and
population health conducted all the interviews via Zoom (Zoom
Video Communications) or telephone. Participants had the
option to request an in-person interview, but none of them chose
this option. Interviews lasted 30 to 60 minutes and were audio
recorded. We explicitly described the study objectives to each
participant before the interview. Following the interview,
participants completed a demographics survey electronically.
All electronic survey information was collected using REDCap
(Research Electronic Data Capture; Vanderbilt University).

Data Preparation and Analysis
Audio recordings were converted into transcripts using an
electronic software (NVivo Transcription; QSR International)
and manually checked for accuracy by a study team member
who did not conduct the initial interviews. We completed all
data analyses using NVivo (versions 12 and 13), but we
manually analyzed the data and did not use computer-aided
techniques (eg, computerized emotion detection or autocoding).

Data were analyzed using thematic analysis and the constant
comparative process [51-53]. Specifically, each analyst open
coded the transcripts, by coding segments that pertained to the
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research questions, as opposed to coding all words and phrases.
We used thematic analysis to detect the common and divergent
needs for postpartum symptom monitoring. We chose this
method over other approaches such as grounded theory or
sentiment analysis because our needs were pragmatic to solution
design, and we were not attempting to establish theory, describe
phenomena, or represent collective feeling about a topic.

The first deductive analysis was conducted using an initial
theoretical model derived from the common sense model by
Diefenbach and Leventhal [48] and the model of human
information processing by Wickens [49] (Figure 1). To promote
reliability, 2 coders in addition to the interviewer were involved
in the analysis, and each transcript was first analyzed
independently by at least 2 people (NB, SW, or SNdR), followed
by meetings to resolve discrepancies based on consensus coding.
The analysis team created initial codes based on the conceptual
model and added new items to the codebook inductively (ie,
post hoc instead of a priori, as they arose in the data). The team
used NVivo to maintain a working codebook of themes,
definitions, and relevant quotes derived from the data. The
codebook was periodically presented to coinvestigators with
expertise in obstetrics and perinatal psychiatry to improve

external validity [51,52]. The sufficiency of sample size was
assessed according to the theoretical saturation of themes
encountered, specifically based on the need to add additional
subthemes to the codebook [54,55]. After all the transcripts had
been coded, at least 2 members of the coding team reviewed
the data code by code to ensure that meaning remained
consistent throughout the analysis and to derive key emerging
themes [51].

Results

Participant Characteristics
This study included 36 participants—15 (42%) obstetrics health
professionals, 10 (28%) mental health professionals, and 11
(31%) recent postpartum Black patients. Table 1 presents the
self-reported demographic information. As shown, 19% (7/36)
of the health professionals and 11% (4/36) of the patients had
missing data (ie, did not complete the questionnaire).
Participants could also selectively choose not to answer
questions. “Other” affiliations were possible for health
professionals because those who had a secondary affiliation
with one of the included sites but primary affiliation with
another organization were eligible.
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Table 1. Summary of the study participants’ self-identified characteristics collected using the survey immediately following their interviews.

Patients (n=11), n (%)Health professionals (n=25), n (%)Total (N=36), n (%)Characteristics

Health professional role

0 (0)4 (16)4 (11)Advanced practice provider (eg, nurse practitioner or
midwife)

0 (0)7 (28)7 (18)Attending physician

0 (0)2 (8)2 (5)Licensed clinical social worker

11 (100)0 (0)13 (34)N/Aa

0 (0)1 (4)1 (3)Nurse

0 (0)4 (16)4 (11)Otherb

0 (0)7 (28)5 (14)Missing

Affiliation or point of care

0 (0)1 (4)1 (3)Other

9 (69)14 (56)23 (61)Site 1

0 (0)1 (4)1 (3)Site 2

0 (0)2 (8)2 (5)Site 3

2 (18)7 (28)9 (25)Missing

Gender

10 (77)16 (64)26 (68)Female

0 (0)2 (8)2 (5)Male

1 (9)7 (28)8 (22)Missing

Year of birth

1 (8)5 (20)6 (16)1965-1980

9 (69)13 (52)22 (58)1981-1996

1 (9)7 (28)8 (22)Missing

Race

1 (8)0 (0)1 (3)American Indian or Alaska Native Asian

9 (69)2 (8)11 (29)Black or African American

0 (0)1 (4)1 (3)Native Hawaiian or other Pacific Islander

0 (0)11 (44)11 (29)White

1 (9)11 (44)12 (33)Missing

Ethnicity

0 (0)1 (4)1 (3)Hispanic or Latino

9 (69)16 (64)25 (66)Not Hispanic or Latino

2 (18)8 (32)10 (28)Missing

aN/A: not applicable.
bHealth professionals’ self-reported role of resident psychiatrist, chief resident in psychiatry, psychologist, and patient care director was combined into
the other category for analysis purposes.

Structure of Themes

Overview
Our initial theoretical model, derived from the common sense
model by Diefenbach and Leventhal [48] and the model of
human information processing by Wickens [49] (Figure 1),
described that patients experience some inputs (psychological
and somatic symptoms of PRD). Then, there is a series of drivers

that affect how patients cognitively and emotionally process
(eg, notice and realize symptom severity), make decisions about,
and act on symptoms they are experiencing. The nature of these
symptoms, how they are processed, how decisions are made,
and how they are acted upon then drive a conversation regarding
the design needs for symptom monitoring and decision support
for PRD. The emerging themes were organized into the
following categories: (1) symptoms of PRD; (2) drivers of
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processing, decision-making, and action; and (3) design needs
for a symptom-reporting and decision-support system. Quotes
are labeled with study-specific identifiers: OB denotes obstetric
health professional, MHP denotes mental health professional,
and PT denotes patient.

Inputs: Psychological and Somatic Symptoms of PRD
Concerning and routine symptoms were reported both from a
psychological and somatic perspective. Sometimes, the
distinction between routine and concerning symptoms was clear.
Other times, it was more challenging to differentiate routine
versus concerning symptoms particularly because they were
related to psychological health. Mental health professionals also
noted the challenge that routine symptoms can progress to
something more serious over time:

In my mind, like normal becomes abnormal, when
there is any kind of functioning [loss] that like
withstands two to three weeks. [MHP 04]

We really hear a lot about postpartum depression
and stuff...A lot of women think...postpartum
depression is you just don’t want to. You don’t have
it. You go into depression where you can’t take care
of your child and you don’t want to hold your child.
You don’t feel connected to your child. And I
learned...it can be so many different things. [PT 09]

A clear distinction was not always present between
psychological and somatic symptoms:

If someone...has pain in their chest or shortness of
breath, the first thing you want to think about is it
sort of like clots and other kind of physiologic reasons
for that. Those are also very implicated and sort of

obviously [associated with] panic attacks and anxiety.
So, I think though those symptoms are also relevant
of physical symptoms, [they] are also relevant for
mental health. [MHP 05]

Drivers of Processing, Decision-Making, and Action
Based on the Symptoms Experienced
Several drivers were reported to affect symptom processing (ie,
whether they noticed the symptom and its severity), patients’
capacity to decide what should be done (ie, make decisions),
and whether they were able to act on concerning symptoms
(Table 2).

Table 2 presents exemplary quotes for emerging themes under
a single driver, but many quotes were coded under multiple
drivers in our analysis process. The following passage, for
example, highlights how self-perception, sociocultural concerns,
and the health system can overlap to present a complex set of
factors that may prevent women from receiving the care they
need for the symptoms they are experiencing:

A lot of times I think that does get overlooked because
people feel like, well, you’re OK, you’re fine. But
what research shows us is that especially for Black
women, it really doesn’t matter how much money you
make or your income level, like our postpartum and
perinatal health outcomes are the same across the
board, which is really detrimental. So, yeah, I think
they get overlooked because of that. I think they get
overlooked or we get overlooked in the health care
system. But I also think we get overlooked by our
family and friends because we’re the strong ones. So,
if anybody can deal with this, it’s you. [MHP 10]
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Table 2. Descriptions of the drivers of symptom processing, decision-making regarding symptoms, and taking action based on symptoms patients’
experience in the postpartum period.

Example quotesDescription of emerging themesDrivers

Health professionals and patients described the challenges in
recognizing symptoms based on a lack of knowledge regarding

Self-perception • “But I would say...one of the hard things I think for women is,
especially for first time mothers, they don’t know what it’s
supposed to feel like postpartum. They have nothing to comparewhat is normal during the perinatal period and the continuous

focus on their newborn, not allowing time for self-reflection. it to...And I find that that’s the biggest barrier for women
seeking out care, is that they just don’t know what’s normal or

not normal.” [MHPa 02]
• “I was very much attached to her [patient’s child], but you just

felt like you felt down, and you felt like, am I doing enough?
So, I never really felt like I was doing enough. Um, and you’re
exhausted, right? So, when you’re exhausted can’t process too

much.” [PTb 13]

Patients’ previous experiences could either help them know
what to look for or could prevent them from seeking help, if
their previous experience was negative.

Previous experi-
ence

• “It’s kind of hard to say because I already know what to look
out for because I had postpartum with my first kid. So, I kind
of already know I didn’t really need much education in that
area.” [PT 05]

Social factors could be supportive or prohibitive based on how
the patients’ support system viewed seeking help, particularly

Sociocultural
factors

• “On one hand...the patient might not have full insight into how
they’re doing and what’s going on for them, and the partner
might have a lot of insight...It could be very positive to havefor mental health. Participants also explained how stigma plays
that information. At the same time, I have also seen partnersa strong role in processing symptoms and seeking help for
who then either exaggerate or pathologize them or don’t under-mental health–related issues. Participants articulated that social
stand some of the changes...but are just part of becoming morefactors may be influenced by cultural norms based on age,
preoccupied in that phase with the infant and infants care andrace, country of origin, or previous experiences with mental
that status parenthood. And so that can be a very...difficult andhealth. Lack of social support (ie, not having someone to help
alienating experience for the mother.” [MHP 06]with childcare while seeking medical attention) was also de-

scribed as a barrier to acting upon concerning symptoms. • “I live with my son’s father...He was there, so he was the one
that told me to go. And I told my mom, she was like, I should
go in. And that’s when I called the doctors because it was a
little concerning.” [PT 01]

• “They feel like they should be able to do it. They feel like this
is, you know, other women do this and they don’t have any is-
sues. So, why am I having difficulty with this?...They feel like
they’re weak, they’re incapable, or incompetent. And yeah,
that’s definitely a barrier.” [MHP 02]

• “I’m thinking of one patient who, like, she was really like every
time was so close, had her see a therapist and had her see
me...The location background, really, like grew up in an envi-
ronment where like, psychiatry is just not something that you
do and you should tough it out, which was so impaired, like
this is like years and years and like, it just got to be more se-
vere.” [MHP 01]

• “I think there’s just so much stigma and shame about having
difficulties in that initial period of time.” [MHP 03]

• “And I think that’s like the most difficult thing for them to deal
with, especially if, like the father of the child is not involved
or like there’s no family in the area. And I don’t honestly see
it very often. But when I when there is an issue with, like
someone being admitted or someone coming in, it’s usually

because there’s another child.” [OBc 03]

Financial and insurance-related factors were described as po-
tential barriers to seeking care. Cost-related issues were par-
ticularly prevalent during discussions about mental health.

Financial and
insurance-relat-
ed factors

• “So, I think there’s a fractured system. I think we’re kind of
isolated and working in our silos to a large extent, and then if
we really talk about mental health...the big ugly secret is we
don’t take insurance. Most people you go on Psychology Today
and you look for perinatal, these people are not taking insurance
and they’re certainly not taking Medicare or Medicaid.” [MHP
08]

• “So, the first one is insurance and the cost of care, which is a
big one, and a lot of people will choose not to go to therapy
because it’s not affordable.” [MHP 07]
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Example quotesDescription of emerging themesDrivers

• “Like traffic is like never ideal, you know, during certain times
of the day. Parking in the area is not ideal...So, like, I can only
imagine that, like especially like immediately postpartum with
like a crying baby at home, like I have to drive into the city.”
[OB 03]

• “Some patients use public transportation if they live in the
boroughs. And so, they don’t have access to a vehicle that they
can easily get back to the hospital.” [OB 04]

Issues related to the patient’s environment such as how far
away they lived, traffic, and parking were described as barriers
to seeking and receiving care.

Built environ-
ment

• “When I was being discharged the first time, they were very
clear about what numbers should be alarming or would be cause
for concern. And so, I had my discharge papers, they were
handy. But by that point, I think it was just pretty much in-
grained what the numbers I should be looking for were. But...the
discharge papers were very clear.” [PT 02]

• “Yeah, patients can tell when they’re under a microscope. And
especially Black women are scared when they come into the
hospital. They know that Black women are more at risk of dying
in the hospital...and that their needs will not be heard, that their
expressions for pain or need will be ignored...or they generally
just mistrust all of us.” [MHP 07]

• “There is one attending who is very involved in how patients
are feeling and their concerns and everything and her patients
happen. Her patient was Black and she just had a lot of anxiety.
She just kept saying, If I go to the hospital, am I going to
die?...You’re supposed to go to the hospital to get the help and
the care you need, but if you go to the hospital, are you going
to die? You know, that’s kind of really sad that a patient would
feel that way, you know, especially at such an exciting time in
her life...So, with that stigma out there, I wouldn’t want some-
thing like that to have patients avoid getting care because they
think they’re better off just not going to the hospital and not
going to be hurt.” [OB 07]

There were various levels of health system factors that could
impact how patients processed symptoms, made decisions,
and took action. Patients described individual positive experi-
ences of how processes and their care team prepared them for
the types of symptoms they should look out for. However,
health professionals described anecdotes of how patients’
previous experience of bias and systemic racism prevented
women from seeking care.

Health sys-
tem–related fac-
tors

aMHP: mental health professional.
bPT: patient.
cOB: obstetric health professional.

Design Needs for a Symptom-Reporting and
Decision-Support System
Obstetric health professionals, mental health professionals, and
patients discussed multiple needs for improved PRD symptom
reporting and decision support. The key design requirements
are embedded and italicized in the following text.

Participants generally agreed that although the proposed system
focuses on postpartum symptoms, it would be advantageous to
introduce the system during pregnancy, particularly in the third
trimester:

You have to reach women before they give birth. They
might look, they might not look, they might look at it
and be concerned. But then they might forget about
it and not have time to call. Those first six weeks are
really chaotic. [MHP 06]

I think in the third trimester would be great because
often we don’t really have anything to talk about in
the office. It’s very quick visits like blood pressure
and you’re still pregnant and we’re just waiting. And
so, I think and they start to have a lot of questions
about like, well, when I get home and how’s this going
to go? So, I think that time is a good time. We’re all

kind of just waiting for labor to happen or full term
to get there, and this kind of gives them something to
feel like they can prepare for. [OB 08]

Patients were open to reminders regarding entering
symptoms they were experiencing, and participants
described a desire for just-in-time symptom reporting
and decision support, so that they could get quick
feedback as they were experiencing the symptoms:

When people get home so much in their life has
changed. And it’s probably a very hectic time. So
maybe I think that’s a great idea reaching out again,
either a few days or a week later to make sure they’re
really able to use it and engage with it to the extent
that’s helpful to them. [OB 02]

I think it would be a good idea to have like a system
where you can report whenever you want. [PT 03]

I think for me, I would say in the moment. But then
also having something at the end of every week to
just, you know, to check in with yourself. I think that
would be good as well. [PT 09]

In addition to considerations about how symptoms would be
recorded, participants stressed the importance of the wording
of the decision-support messages that patients receive. For
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messages that inform the patient that their symptom did not
seem to require immediate medical attention, it was important
to ensure that the patient still felt heard and that they did not
leave the interaction feeling stuck with nothing to do regarding
a symptom that was concerning to them:

Reframe the message. You know...we apologize that
you were experiencing this. We just want to reassure
you that this is normal. [PT 01]

[You] don’t want to make anyone feel like their
feelings aren’t valid because that’s a horrible thing,
especially in health care, especially if a person is
convinced that something is wrong with them and
you’re telling them that it’s normal and is perfectly
fine. So, in that situation, I would just, depending on
what the issue is, I would also share information of
what to look out for. [PT 05]

The first thing is that it’s normal, but also something
that you want to be able to do for comfort. For me, I
don’t have to do too much, especially if I’m having
anxiety, like if I get a text back that says here are
some things you can do in this very moment to handle
it. And then also, here are some links or information
that you can also look up. [PT 09]

In the events where a concerning symptom was reported and it
was recommended that the patient should reach out to a health
professional, importance of conveying a sense of urgency
without scaring the patient:

You don’t want to scare people, but it’s kind of hard
to get around that when something is serious, and
you don’t want to dumb it down. [PT 01]

Participants wanted multiple, easy-to-do methods for
connecting with their health professional team,
including having the number to call pop up,
scheduling a time for someone to call them, and being
able to start a live web-based chat:

I like all the options, especially that form or chat you
can have like, you know, those online chat where like
you really chatting with someone for those who like
the type. I’m the type of person I just want to make a
phone call, right? So, like for me, [it] will be a call.
Maybe say maybe if it’s five, five or ten minutes then
that will be great. Like especially, it’s going to make
me feel like, OK, there’s someone out there that will
care about my health. [PT 06]

However, participants noted that they would prefer not to use
a symptom-reporting and decision-support tool, but instead
reach out directly via phone if they were experiencing issues.

Participants, particularly mental health professionals, described
a need for improved nuance or details regarding the different
psychological symptoms patients could experience that are
indicative of severe mental health issues:

Thoughts of hurting yourself or someone else is a
good one...I would say I would add difficulty bonding.
It would add something about not being able to sleep,
even if you could sleep, you know, like or your anxiety
that doesn’t go away, that changes your behavior.

So, it changes the way that you interact with the baby
or kind of do childcare. I guess I would want to say
something about. psychotic thoughts, like fear that
someone else may be hurting you or...recurrent
worries or anxieties that don’t go away. [MHP 02]

Patients had differing opinions regarding whether the system
should be integrated with other health technologies, particularly
the patient portal:

I love the patient portal. I was able to be traveling to
reach out to my OB, to reach out to all, you know,
the nurses and stuff like that and just experience
things that I needed. [PT 09]

I feel like...it’s an integral part of my medical history.
So, even if it may seem somewhat insignificant for
whatever reason, I would still want to have access.
[PT 09]

I didn’t find it [the patient portal] very helpful... [PT
03]

On the basis of the feedback from health professionals that it
may be challenging for postpartum patients to process and
recognize certain symptoms, especially those related to mental
health, we explored whether patient participants would be open
to sharing educational information about symptoms to expect
(rather than sharing the actual symptom reports) with trusted
friends or family members. Similar to other design
considerations, results were mixed, but it seemed helpful to
have a patient-driven option for sharing symptom-related
educational information with chosen friends or family members:

I think that there’s so much going on it would help to
have someone with a different perspective equipped
with this information. [PT 02]

There’s a lot of shame that comes with this. I’m not
sure people would actually want other people to know.
I can’t speak for the majority, but I didn’t really want
people to know because I don’t want the kind of
energy that came with people knowing. [PT 05]

We also discovered the competing needs of balancing the
patient’s desire for their health professionals to be involved in
symptom reporting with the need to avoid significant increases
to health professional workload:

I sort of wonder from the health care provider
perspective, how involved is the provider in that in
the app? Like, do they get like a PDF of all the
information? Is that more work for the provider? How
does the provider interpret that data? [MHP 03]

I feel like they [the health professional] should be
super involved. Especially because I’m not just going
off of my experience because, you know, I don’t want
to feel like they’re not really like I’m experiencing.
And so, it’s scaring me. So, I just want to know that,
you know, you’re hands on with everything. [PT 01]

Finally, the participants desired information beyond PRD
symptoms to entice them to use the system. They were supportive
of including various types of information, such as breastfeeding
support resources, milestones and information regarding their
child, other websites and apps with trusted maternal and child
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health information, further support resources for how they feel
mentally, and links to social services (eg, food, housing, or other
assistance).

Discussion

Principal Findings
In this qualitative study, we interviewed obstetric health
professionals, mental health professionals, and Black postpartum
patients. Our findings helped to identify the design and
implementation needs of an mHealth-based, symptom
self-monitoring and decision-support system designed to support
Black patients in determining when to seek care from a health
professional for signs of PRD in the postpartum period. We
encountered important findings related to (1) inputs, including
psychological and somatic symptoms; (2) drivers of processing,
decision-making, and action based on the symptoms
experienced; and (3) design needs for a symptom-reporting and
decision-support system. We have discussed how our findings
may be helpful to other postpartum populations as well as the
implications of our study for patient decision-support in other
clinical settings.

First, our findings related to symptom inputs revealed the
challenges caused by the overlapping presentation of somatic
and psychological symptoms. This provides support for our
approach of including psychological and somatic issues in a
single app, particularly given that mental health conditions are
a leading cause of PRD. A 2021 review found 15 PRO measures
for assessing postpartum recovery. The measures typically
focused on mental health or health-related quality of life, but
few included both psychological and somatic outcomes, and
none were targeted for PRD, such as the system [56].

Moreover, related to symptom inputs, we found that current
tools for pinpointing severe symptoms, such as the CDC’s UWS
did not provide sufficient nuance for concerning psychological
symptoms. Symptom-reporting tools for PRD will either need
to consider incorporating structured assessments, such as the
Edinburgh Postnatal Depression Scale (EPDS) [56], or
incorporating additional symptoms. The latter approach may
have advantages as the EPDS focuses on depression (while
providing subscales for anxiety) and PROs evaluated for use
with anxiety disorders have limitations [57]. Furthermore, the
EPDS has been validated in in-person laboratory settings but
not in community settings or for web-based entry [58]. We must
also consider how mistrust in the health system may lead to less
truthful answers. Issues expressed around stigma related to
mental health indicate that the way in which these symptoms
are elicited may require further assessment to promote the
normalcy of the symptoms and improve candid reporting.
Technology-based approaches for supporting perinatal mental
health have been described as uniformly positive but having
limited evidence for use [59], suggesting that further exploration
is needed in this area, also considering how adding somatic
issues may be perceived by patients.

Second, there were several drivers that affected symptom
processing, decision-making, and action that cannot typically
be solved through a symptom-reporting and decision-support

system. Challenges related to self-perception and lack of
experience or expectations may be addressed based on the
wording for how the symptoms are elicited and by providing
concise, easy-to-understand depictions of what should be
expected versus what are the causes for concern. However,
many of the other issues described related to sociocultural,
financial, and environmental factors and the health systems’
systemic racism issues cannot be addressed directly in a simple
PRO-based app and decision-support system. Directly
addressing these issues will likely require more systematic,
multipronged approaches. Therefore, it seems advisable to
couple patient decision-support aids with other social support
interventions for perinatal health [60,61].

Drivers of processing, decision-making, and action are still
important contextual elements to be considered in the design
of the system. Another study tailoring an mHealth app for Latina
patients to support health during pregnancy also found it
important to address issues related to financial barriers, social
support, health care accessibility, and cultural differences [62].
Our best attempt to address these issues may be to promote
information transparency and inclusive design. For example,
there may be a “frequently asked questions” section of an app,
where patients can explore things such as supportive resources
for childcare while they seek medical attention or information
they may show their friends or family members regarding
postpartum symptoms of concern. The system may also use
common human-computer interaction principles, such as
information filtering [63] and organizing the suggested resources
(eg, for mental health care) based on whether they accept the
patient’s insurance. The built environment can also be changed
through the system, but it may offer mechanisms for remote
monitoring, such as telemedicine-based support or linking the
system to a blood pressure cuff, when clinically appropriate
[64,65]. As noted, the system obviously cannot address issues
related to systematic racism directly [66]. Instead, we used a
participatory design approach, with the hope that the nature of
the information presented may be more patient centered,
acceptable, and better aligned with the beliefs and values of
Black patients [67]. Issues related to systematic racism have
commonly been described in the US health care system, but
structural inequities also exist on a global scale. Future studies
should investigate how our findings regarding design needs
may extend to other minoritized perinatal patient groups.

A systematic review of patient decision aids for socially
disadvantaged populations across clinical settings found that
such tools can improve knowledge, enhance patient-clinician
communication, and reduce decisional conflict [68]. However,
descriptions of patient decision aids focus on the type of tool
(eg, paper vs digital), how it was delivered, when it was
delivered, and by whom, as opposed to describing the content
the aid provides. Therefore, it is challenging to determine how
other decision-support tools have addressed information
regarding environmental, financial, or health system–level
factors that may affect care seeking based on the decision aid.
Some tools seem to address sociocultural needs by tailoring to
the target population, but the aforementioned systematic review
did not find differential effects on outcomes when tools were
tailored versus not tailored [16]. Future studies on patient
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decision aids may benefit from including non-symptom related
information. Providing appropriate informational support may
involve a deeper study of the systemic needs that patients may
have, even if these needs may not directly be addressed by the
decision aid.

Third, descriptions of the design needs for PRD symptom
monitoring revealed that there is likely not a one-size-fits-all
solution related to reminders, involvement of health
professionals, and how the tool is incorporated with other
systems (eg, the patient portal). “User control and freedom” and
“flexibility of use” are two of the key items in commonly used
heuristics for user interface design [69]; therefore, it is important
to include options for customization and varied but safe
pathways for interaction with the proposed system. For example,
some participants described that they may not be likely to access
the symptom-reporting system through the patient portal.
Although there may be safety and convenience-related reasons
for having the system as part of the patients’ medical record, if
the patient chooses, the system could, on the front end, appear
more like a stand-alone app than something that must be
accessed through the patient portal. Patients also had varying
opinions related to how they may want to reach out to a health
professional if a problematic symptom was reported. These
preferences may differ from instance to instance; therefore, it
is helpful to ensure that patients have a choice regarding how
to reach out, but system designers must also create workflows
with feedback loop, so that patients who are reporting
problematic symptoms are not missed (ie, if patients do not
reach out themselves, they never receive attention). Patient-level
customizations and options for interaction also respects patients
as individuals and may promote patient-centered interactions.

Furthermore, related to design needs, participants indicated that
the wording of the decision-support messages was critical.
Specifically, for reports that did not include currently urgent
symptoms, it was important that the message still conveyed
support and validation, clarified that the patient could still reach
out for help, and provided additional means for managing their
symptoms, so the patient did not feel frustrated by their report
[70]. Regarding messages that recommended patients to reach
out to their health professional team, it was crucial to note what
the symptom meant (eg, what kind of disease it could indicate),
encourage the patient to reach out without increasing anxiety,
and provide different avenues for easy outreach. Going forward,
we plan to incorporate the aforementioned elements into the
messages built into the system. We will then complete additional
acceptance and comprehension testing with a larger sample of
postpartum patients. These findings also indicate that care must
be taken in translating such tools, and the translated materials
should be reviewed with the target end user groups before
implementation. This may mitigate unintended consequences
or inadvertent inclusion of language that does not support the
needs of minoritized groups.

Strengths and Limitations
Our study highlighted the limitations and areas that would
benefit from further exploration. First, our study involved
recruitment sites that were within a single health system in New
York City. Second, while we achieved thematic saturation of
qualitative themes (a means for determining sample sufficiency
in qualitative studies) [54,55], our conclusions are based on a
sample of 36 participants from 3 stakeholder groups. Third,
given the documented disparities, we deliberately focused on
the needs of Black postpartum patients, but this may not
represent the needs of the postpartum patients of other races.
Furthermore, our sample should not be viewed as encompassing
the opinions of all Black postpartum patients. Our findings
revealed the need for individual customization and varied
interaction patterns on a case-by-case basis. Fourth, all
interviews were conducted remotely (via Zoom or telephone),
which can have effects on the interaction. On the one hand, it
may be harder to connect with the interviewee, and on the other
hand, people may feel more anonymous and comfortable with
sharing information. Finally, although we attempted to promote
external validity through the review of the coding scheme by a
subject matter expert, we did not have the opportunity to perform
triangulation of the findings by returning the results to
participants. To address these limitations, it would be beneficial
to survey a larger group of postpartum patients, powered to
assess the differences based on race and ethnicity. This would
allow us to come to a stronger consensus regarding design
choices, assess whether there are differences in design needs or
preferences, and gain feedback from patients in areas outside
New York City. Future studies may also explore how other
underserved groups, such as those with limited English
proficiency, may benefit from tailored symptom self-monitoring
and decision support.

Conclusions
In this qualitative study regarding postpartum symptom
monitoring and decision support, we found that the current
structured reporting measures do not include the combination
of somatic and psychological symptoms that may be indicative
of severe outcomes in the postpartum period. While not
explicitly related to symptom reporting and decision support,
patient decision aids, particularly those focusing on minoritized
groups, should consider how the aids may be coupled with other
structural support interventions or, at least, information about
how other resources may be accessed. As stated in the
commonly accepted design heuristics, we also found that user
control and freedom unsurprisingly remain important for a
patient decision-support aid for Black postpartum patients.
Finally, decision aid–related phrases must take care to convey
urgency without inducing anxiety when action may be indicated
and consider respect and empathy for the patients’ symptoms
when action may not be indicated to ensure that they do not feel
unheard and are empowered to report new or worsening
symptoms.

Acknowledgments
This study was supported by the National Institute on Minority Health and Health Disparities (K99MD015781; principal
investigator: NB).

J Med Internet Res 2024 | vol. 26 | e47484 | p. 12https://www.jmir.org/2024/1/e47484
(page number not for citation purposes)

Benda et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Data Availability
The data sets generated and analyzed during this study are not publicly available due to institutional review board regulations
but are available from the corresponding author on reasonable request.

Authors' Contributions
NB conceptualized the study and acquired funding under the advisement of RBK, LER, AH, RMC, and JSA. NB collected the
data. NB, SW, and SNdR analyzed the data with input from all other authors. ECP completed the literature review and descriptive
analysis of participants’ characteristics. NB drafted the paper and received substantial inputs from all other authors.

Conflicts of Interest
LER is an Up to Date contributor and an advisory board member for the New English Journal of Medicine, and Contemporary
OB/GYN. She has also been a speaker for Medscape is an an expert reviewer for Pfizer on the RSV Vaccine. AH is an Up to
Date contributor, a co-founder and medical consultant for Iris Ob Health, and a consultant for Progyny.

Multimedia Appendix 1
Semistructured interview guide questions for patients and health professionals.
[DOCX File , 26 KB-Multimedia Appendix 1]

References

1. Howell EA, Egorova NN, Janevic T, Brodman M, Balbierz A, Zeitlin J, et al. Race and ethnicity, medical insurance, and
within-hospital severe maternal morbidity disparities. Obstet Gynecol. Feb 2020;135(2):285-293. [FREE Full text] [doi:
10.1097/AOG.0000000000003667] [Medline: 31923076]

2. Wisner KL, Sit DK, McShea MC, Rizzo DM, Zoretich RA, Hughes CL, et al. Onset timing, thoughts of self-harm, and
diagnoses in postpartum women with screen-positive depression findings. JAMA Psychiatry. May 01, 2013;70(5):490-498.
[FREE Full text] [doi: 10.1001/jamapsychiatry.2013.87] [Medline: 23487258]

3. Pregnancy-related deaths: data from maternal mortality review committees in 36 US States, 2017-2019. Centers for Disease
Control and Prevention. URL: https://www.cdc.gov/reproductivehealth/maternal-mortality/erase-mm/data-mmrc.html
[accessed 2022-11-20]

4. Pregnancy mortality surveillance system. Centers for Disease Control and Prevention. 2020. URL: https://tinyurl.com/
356dwufh [accessed 2024-03-23]

5. Creanga AA, Syverson C, Seed K, Callaghan WM. Pregnancy-related mortality in the United States, 2011-2013. Obstet
Gynecol. Aug 2017;130(2):366-373. [FREE Full text] [doi: 10.1097/AOG.0000000000002114] [Medline: 28697109]

6. Home page. World Health Organization. URL: https://www.who.int/ [accessed 2024-03-21]
7. Troiano NH, Witcher PM. Maternal mortality and morbidity in the United States: classification, causes, preventability, and

critical care obstetric implications. J Perinat Neonatal Nurs. 2018;32(3):222-231. [doi: 10.1097/JPN.0000000000000349]
[Medline: 30036304]

8. Creanga AA, Berg CJ, Ko JY, Farr SL, Tong VT, Bruce FC, et al. Maternal mortality and morbidity in the United States:
where are we now? J Womens Health (Larchmt). Jan 2014;23(1):3-9. [FREE Full text] [doi: 10.1089/jwh.2013.4617]
[Medline: 24383493]

9. Campbell-Grossman C, Brage Hudson D, Keating-Lefler R, Ofe Fleck M. Community leaders' perceptions of single,
low-income mothers' needs and concerns for social support. J Community Health Nurs. Dec 2005;22(4):241-257. [doi:
10.1207/s15327655jchn2204_6] [Medline: 16245975]

10. New York State maternal mortality review report on pregnancy-associated deaths in 2018. New York State Department of
Health. 2018. URL: https://www.health.ny.gov/community/adults/women/docs/maternal_mortality_review_2018.pdf
[accessed 2024-03-23]

11. Suplee PD, Kleppel L, Santa-Donato A, Bingham D. Improving postpartum education about warning signs of maternal
morbidity and mortality. Nurs Womens Health. Dec 2017;20(6):552-567. [doi: 10.1016/j.nwh.2016.10.009] [Medline:
27938796]

12. Howell EA, Bodnar-Deren S, Balbierz A, Parides M, Bickell N. An intervention to extend breastfeeding among black and
Latina mothers after delivery. Am J Obstet Gynecol. Mar 2014;210(3):239.e1-239.e5. [FREE Full text] [doi:
10.1016/j.ajog.2013.11.028] [Medline: 24262719]

13. Hall WJ, Chapman MV, Lee KM, Merino YM, Thomas TW, Payne BK, et al. Implicit racial/ethnic bias among health care
professionals and its influence on health care outcomes: a systematic review. Am J Public Health. Dec 2015;105(12):e60-e76.
[doi: 10.2105/ajph.2015.302903]

14. Stepanikova I, Mollborn S, Cook KS, Thom DH, Kramer RM. Patients' race, ethnicity, language, and trust in a physician.
J Health Soc Behav. Dec 24, 2006;47(4):390-405. [doi: 10.1177/002214650604700406] [Medline: 17240927]

J Med Internet Res 2024 | vol. 26 | e47484 | p. 13https://www.jmir.org/2024/1/e47484
(page number not for citation purposes)

Benda et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e47484_app1.docx&filename=67101ec30ccc7371a05ea5edae387f57.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e47484_app1.docx&filename=67101ec30ccc7371a05ea5edae387f57.docx
https://europepmc.org/abstract/MED/31923076
http://dx.doi.org/10.1097/AOG.0000000000003667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31923076&dopt=Abstract
https://europepmc.org/abstract/MED/23487258
http://dx.doi.org/10.1001/jamapsychiatry.2013.87
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23487258&dopt=Abstract
https://www.cdc.gov/reproductivehealth/maternal-mortality/erase-mm/data-mmrc.html
https://tinyurl.com/356dwufh
https://tinyurl.com/356dwufh
https://europepmc.org/abstract/MED/28697109
http://dx.doi.org/10.1097/AOG.0000000000002114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28697109&dopt=Abstract
https://www.who.int/
http://dx.doi.org/10.1097/JPN.0000000000000349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30036304&dopt=Abstract
https://europepmc.org/abstract/MED/24383493
http://dx.doi.org/10.1089/jwh.2013.4617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24383493&dopt=Abstract
http://dx.doi.org/10.1207/s15327655jchn2204_6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16245975&dopt=Abstract
https://www.health.ny.gov/community/adults/women/docs/maternal_mortality_review_2018.pdf
http://dx.doi.org/10.1016/j.nwh.2016.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27938796&dopt=Abstract
https://europepmc.org/abstract/MED/24262719
http://dx.doi.org/10.1016/j.ajog.2013.11.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24262719&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2015.302903
http://dx.doi.org/10.1177/002214650604700406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17240927&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Schwei RJ, Kadunc K, Nguyen AL, Jacobs EA. Impact of sociodemographic factors and previous interactions with the
health care system on institutional trust in three racial/ethnic groups. Patient Educ Couns. Sep 2014;96(3):333-338. [FREE
Full text] [doi: 10.1016/j.pec.2014.06.003] [Medline: 24973901]

16. Blair IV, Steiner JF, Fairclough DL, Hanratty R, Price DW, Hirsh HK, et al. Clinicians' implicit ethnic/racial bias and
perceptions of care among Black and Latino patients. Ann Fam Med. 2013;11(1):43-52. [FREE Full text] [doi:
10.1370/afm.1442] [Medline: 23319505]

17. Ayanian JZ, Zaslavsky AM, Guadagnoli E, Fuchs CS, Yost KJ, Creech CM, et al. Patients' perceptions of quality of care
for colorectal cancer by race, ethnicity, and language. J Clin Oncol. Sep 20, 2005;23(27):6576-6586. [doi:
10.1200/JCO.2005.06.102] [Medline: 16116149]

18. Reyna VF, Nelson WL, Han PK, Dieckmann NF. How numeracy influences risk comprehension and medical decision
making. Psychol Bull. Nov 2009;135(6):943-973. [FREE Full text] [doi: 10.1037/a0017327] [Medline: 19883143]

19. Language use in the United States: 2011. United States Census Bureau. 2011. URL: https://www.census.gov/library/
publications/2013/acs/acs-22.html [accessed 2024-03-23]

20. Valdez RS, Brennan PF. Exploring patients' health information communication practices with social network members as
a foundation for consumer health IT design. Int J Med Inform. May 2015;84(5):363-374. [doi: 10.1016/j.ijmedinf.2015.01.014]
[Medline: 25704761]

21. Valdez RS, Gibbons MC, Siegel ER, Kukafka R, Brennan PF. Designing consumer health IT to enhance usability among
different racial and ethnic groups within the United States. Health Technol. Jul 13, 2012;2(4):225-233. [doi:
10.1007/s12553-012-0031-6]

22. Valdez RS, Holden RJ. Health care human factors/ergonomics fieldwork in home and community settings. Ergon Des. Oct
2016;24(4):4-9. [FREE Full text] [doi: 10.1177/1064804615622111] [Medline: 28781512]

23. Valdez RS, Holden RJ, Novak LL, Veinot TC. Transforming consumer health informatics through a patient work framework:
connecting patients to context. J Am Med Inform Assoc. Jan 2015;22(1):2-10. [FREE Full text] [doi:
10.1136/amiajnl-2014-002826] [Medline: 25125685]

24. Bingham D, Suplee PD, Morris MH, McBride M. Healthcare strategies for reducing pregnancy-related morbidity and
mortality in the postpartum period. J Perinat Neonatal Nurs. 2018;32(3):241-249. [doi: 10.1097/JPN.0000000000000344]
[Medline: 30036306]

25. Creanga AA, Berg CJ, Syverson C, Seed K, Bruce FC, Callaghan WM. Pregnancy-related mortality in the United States,
2006-2010. Obstet Gynecol. Jan 2015;125(1):5-12. [doi: 10.1097/AOG.0000000000000564] [Medline: 25560097]

26. Suplee PD, Bingham D, Kleppel L. Nurses' knowledge and teaching of possible postpartum complications. MCN Am J
Matern Child Nurs. 2017;42(6):338-344. [doi: 10.1097/NMC.0000000000000371] [Medline: 28816712]

27. O'Byrne LJ, Bodunde EO, Maher GM, Khashan AS, Greene RM, Browne JP, et al. Patient-reported outcome measures
evaluating postpartum maternal health and well-being: a systematic review and evaluation of measurement properties. Am
J Obstet Gynecol MFM. Nov 2022;4(6):100743. [FREE Full text] [doi: 10.1016/j.ajogmf.2022.100743] [Medline: 36087713]

28. Adler A, Conte TF, Illarraza T. Improvement of Postpartum Nursing Discharge Education Through Adaptation of
AWHONN’s Post-Birth Education Program. J Obstet Gynecol Neonatal Nurs. Jun 2019;48(3):S54. [doi:
10.1016/j.jogn.2019.04.093]

29. Urgent maternal warning signs. Centers for Disease Control and Prevention. URL: https://www.cdc.gov/hearher/
maternal-warning-signs/index.html [accessed 2022-12-11]

30. Hannan J. APN telephone follow up to low-income first time mothers. J Clin Nurs. Jan 30, 2013;22(1-2):262-270. [doi:
10.1111/j.1365-2702.2011.04065.x] [Medline: 22845337]

31. Dennis CL, Kingston D. A systematic review of telephone support for women during pregnancy and the early postpartum
period. J Obstet Gynecol Neonatal Nurs. May 2008;37(3):301-314. [doi: 10.1111/j.1552-6909.2008.00235.x] [Medline:
18507601]

32. Letourneau N, Secco L, Colpitts J, Aldous S, Stewart M, Dennis CL. Quasi-experimental evaluation of a telephone-based
peer support intervention for maternal depression. J Adv Nurs. Jul 23, 2015;71(7):1587-1599. [doi: 10.1111/jan.12622]
[Medline: 25705786]

33. Shamshiri Milani H, Azargashb E, Beyraghi N, Defaie S, Asbaghi T. Effect of telephone-based support on postpartum
depression: a randomized controlled trial. Int J Fertil Steril. 2015;9(2):247-253. [FREE Full text] [doi:
10.22074/ijfs.2015.4246] [Medline: 26246884]

34. Mobile fact sheet. Pew Research Center. URL: https://www.pewresearch.org/internet/fact-sheet/mobile/ [accessed 2023-02-22]
35. Anderson M. Digital divide persists even as lower-income Americans make gains in tech adoption. Pew Research Center.

URL: https://www.urbanismnext.org/resources/
digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption [accessed 2024-03-23]

36. Drexler K, Cheu L, Donelan E, Kominiarek M. 415: Remote self-monitoring of perinatal weight and perinatal outcomes
in low-risk women. Am J Obstet Gynecol. Jan 2020;222(1):S272-S273. [doi: 10.1016/j.ajog.2019.11.431]

37. Marko KI, Ganju N, Krapf JM, Gaba ND, Brown JA, Benham JJ, et al. A mobile prenatal care app to reduce in-person
visits: prospective controlled trial. JMIR Mhealth Uhealth. May 01, 2019;7(5):e10520. [FREE Full text] [doi: 10.2196/10520]
[Medline: 31042154]

J Med Internet Res 2024 | vol. 26 | e47484 | p. 14https://www.jmir.org/2024/1/e47484
(page number not for citation purposes)

Benda et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/24973901
https://europepmc.org/abstract/MED/24973901
http://dx.doi.org/10.1016/j.pec.2014.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24973901&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=23319505
http://dx.doi.org/10.1370/afm.1442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23319505&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2005.06.102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16116149&dopt=Abstract
https://europepmc.org/abstract/MED/19883143
http://dx.doi.org/10.1037/a0017327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19883143&dopt=Abstract
https://www.census.gov/library/publications/2013/acs/acs-22.html
https://www.census.gov/library/publications/2013/acs/acs-22.html
http://dx.doi.org/10.1016/j.ijmedinf.2015.01.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25704761&dopt=Abstract
http://dx.doi.org/10.1007/s12553-012-0031-6
https://europepmc.org/abstract/MED/28781512
http://dx.doi.org/10.1177/1064804615622111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28781512&dopt=Abstract
https://europepmc.org/abstract/MED/25125685
http://dx.doi.org/10.1136/amiajnl-2014-002826
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25125685&dopt=Abstract
http://dx.doi.org/10.1097/JPN.0000000000000344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30036306&dopt=Abstract
http://dx.doi.org/10.1097/AOG.0000000000000564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25560097&dopt=Abstract
http://dx.doi.org/10.1097/NMC.0000000000000371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28816712&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-9333(22)00175-6
http://dx.doi.org/10.1016/j.ajogmf.2022.100743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36087713&dopt=Abstract
http://dx.doi.org/10.1016/j.jogn.2019.04.093
https://www.cdc.gov/hearher/maternal-warning-signs/index.html
https://www.cdc.gov/hearher/maternal-warning-signs/index.html
http://dx.doi.org/10.1111/j.1365-2702.2011.04065.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22845337&dopt=Abstract
http://dx.doi.org/10.1111/j.1552-6909.2008.00235.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18507601&dopt=Abstract
http://dx.doi.org/10.1111/jan.12622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25705786&dopt=Abstract
https://europepmc.org/abstract/MED/26246884
http://dx.doi.org/10.22074/ijfs.2015.4246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26246884&dopt=Abstract
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.urbanismnext.org/resources/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption
https://www.urbanismnext.org/resources/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption
http://dx.doi.org/10.1016/j.ajog.2019.11.431
https://mhealth.jmir.org/2019/5/e10520/
http://dx.doi.org/10.2196/10520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31042154&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Vernon MM, Yang FM. Implementing a self-monitoring application during pregnancy and postpartum for rural and
underserved women: a qualitative needs assessment study. PLoS One. Jul 19, 2022;17(7):e0270190. [FREE Full text] [doi:
10.1371/journal.pone.0270190] [Medline: 35853001]

39. Berry DL, Blumenstein BA, Halpenny B, Wolpin S, Fann JR, Austin-Seymour M, et al. Enhancing patient-provider
communication with the electronic self-report assessment for cancer: a randomized trial. J Clin Oncol. Mar 10,
2011;29(8):1029-1035. [FREE Full text] [doi: 10.1200/JCO.2010.30.3909] [Medline: 21282548]

40. Lordon RJ, Mikles SP, Kneale L, Evans HL, Munson SA, Backonja U, et al. How patient-generated health data and
patient-reported outcomes affect patient-clinician relationships: a systematic review. Health Informatics J. Dec 20,
2020;26(4):2689-2706. [FREE Full text] [doi: 10.1177/1460458220928184] [Medline: 32567460]

41. Todd BL, Feuerstein M, Gehrke A, Hydeman J, Beaupin L. Identifying the unmet needs of breast cancer patients post-primary
treatment: the Cancer Survivor Profile (CSPro). J Cancer Surviv. Jun 29, 2015;9(2):137-160. [doi:
10.1007/s11764-015-0428-0] [Medline: 25820913]

42. Basch E, Deal AM, Dueck AC, Scher HI, Kris MG, Hudis C, et al. Overall survival results of a trial assessing patient-reported
outcomes for symptom monitoring during routine cancer treatment. JAMA. Jul 11, 2017;318(2):197-198. [FREE Full text]
[doi: 10.1001/jama.2017.7156] [Medline: 28586821]

43. Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P, et al. Symptom monitoring with patient-reported outcomes
during routine cancer treatment: a randomized controlled trial. J Clin Oncol. Feb 20, 2016;34(6):557-565. [FREE Full text]
[doi: 10.1200/JCO.2015.63.0830] [Medline: 26644527]

44. Denis F, Basch E, Septans A, Bennouna J, Urban T, Dueck AC, et al. Two-year survival comparing web-based symptom
monitoring vs routine surveillance following treatment for lung cancer. JAMA. Jan 22, 2019;321(3):306-307. [FREE Full
text] [doi: 10.1001/jama.2018.18085] [Medline: 30667494]

45. Howell EA, Balbierz A, Wang J, Parides M, Zlotnick C, Leventhal H. Reducing postpartum depressive symptoms among
black and Latina mothers: a randomized controlled trial. Obstet Gynecol. May 2012;119(5):942-949. [FREE Full text] [doi:
10.1097/AOG.0b013e318250ba48] [Medline: 22488220]

46. Ngai FW, Chan SW, Ip WY. The effects of a childbirth psychoeducation program on learned resourcefulness, maternal
role competence and perinatal depression: a quasi-experiment. Int J Nurs Stud. Oct 2009;46(10):1298-1306. [doi:
10.1016/j.ijnurstu.2009.03.007] [Medline: 19361801]

47. Shorey S, Chan SW, Chong YS, He HG. A randomized controlled trial of the effectiveness of a postnatal psychoeducation
programme on self-efficacy, social support and postnatal depression among primiparas. J Adv Nurs. Jun 15,
2015;71(6):1260-1273. [doi: 10.1111/jan.12590] [Medline: 25496615]

48. Diefenbach MA, Leventhal H. The common-sense model of illness representation: theoretical and practical considerations.
J Soc Distress Homeless. Jul 07, 2016;5(1):11-38. [doi: 10.1007/bf02090456]

49. Wickens CD. Multiple resources and mental workload. Hum Factors. Jun 2008;50(3):449-455. [doi:
10.1518/001872008X288394] [Medline: 18689052]

50. Gadamer HG. Philosophical Hermeneutics. Oakland, CA. University of California Press; 1976.
51. Saldana J. The Coding Manual for Qualitative Researchers. Thousand Oaks, CA. Sage Publications; 2012.
52. Huberman AM, Miles M, Saldana J. Qualitative Data Analysis: A Methods Sourcebook. Thousand Oaks, CA. Sage

Publications; 2014.
53. Pope C, Ziebland S, Mays N. Analysing qualitative data. In: Pope C, Mays N, editors. Qualitative Research in Health Care.

Hoboken, NJ. John Wiley & Sons; 2006;63-81.
54. Fusch PI, Ness LR. Are we there yet? Data saturation in qualitative research. Qual Rep. Sep 8, 2015;20(9):1408-1416.

[FREE Full text] [doi: 10.46743/2160-3715/2015.2281]
55. Morse JM. The significance of saturation. Qual Health Res. Jul 01, 2016;5(2):147-149. [doi: 10.1177/104973239500500201]
56. Sultan P, Sharawi N, Blake L, Ando K, Sultan E, Aghaeepour N, et al. Use of patient-reported outcome measures to assess

outpatient postpartum recovery: a systematic review. JAMA Netw Open. May 03, 2021;4(5):e2111600. [FREE Full text]
[doi: 10.1001/jamanetworkopen.2021.11600] [Medline: 34042993]

57. O'Carroll J, Ando K, Yun R, Panelli D, Nicklin A, Kennedy N, et al. A systematic review of patient-reported outcome
measures used in maternal postpartum anxiety. Am J Obstet Gynecol MFM. Sep 2023;5(9):101076. [doi:
10.1016/j.ajogmf.2023.101076] [Medline: 37402438]

58. Cox J. Thirty years with the Edinburgh postnatal depression scale: voices from the past and recommendations for the future.
Br J Psychiatry. Mar 18, 2019;214(3):127-129. [doi: 10.1192/bjp.2018.245] [Medline: 30774059]

59. Novick AM, Kwitowski M, Dempsey J, Cooke DL, Dempsey AG. Technology-based approaches for supporting perinatal
mental health. Curr Psychiatry Rep. Sep 23, 2022;24(9):419-429. [FREE Full text] [doi: 10.1007/s11920-022-01349-w]
[Medline: 35870062]

60. Guy Jr GP, Adams EK, Redd SK, Dunlop AL. Effects of Georgia's Medicaid family planning waiver on pregnancy
characteristics and birth outcomes. Womens Health Issues. Dec 15, 2023. [doi: 10.1016/j.whi.2023.11.004] [Medline:
38103999]

J Med Internet Res 2024 | vol. 26 | e47484 | p. 15https://www.jmir.org/2024/1/e47484
(page number not for citation purposes)

Benda et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://dx.plos.org/10.1371/journal.pone.0270190
http://dx.doi.org/10.1371/journal.pone.0270190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35853001&dopt=Abstract
https://europepmc.org/abstract/MED/21282548
http://dx.doi.org/10.1200/JCO.2010.30.3909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21282548&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458220928184?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458220928184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32567460&dopt=Abstract
http://dx.doi.org/10.1007/s11764-015-0428-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25820913&dopt=Abstract
https://europepmc.org/abstract/MED/28586821
http://dx.doi.org/10.1001/jama.2017.7156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28586821&dopt=Abstract
https://europepmc.org/abstract/MED/26644527
http://dx.doi.org/10.1200/JCO.2015.63.0830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26644527&dopt=Abstract
https://europepmc.org/abstract/MED/30667494
https://europepmc.org/abstract/MED/30667494
http://dx.doi.org/10.1001/jama.2018.18085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30667494&dopt=Abstract
https://europepmc.org/abstract/MED/22488220
http://dx.doi.org/10.1097/AOG.0b013e318250ba48
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22488220&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2009.03.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19361801&dopt=Abstract
http://dx.doi.org/10.1111/jan.12590
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25496615&dopt=Abstract
http://dx.doi.org/10.1007/bf02090456
http://dx.doi.org/10.1518/001872008X288394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18689052&dopt=Abstract
http://tqr.nova.edu/wp-content/uploads/2015/09/fusch1.pdf
http://dx.doi.org/10.46743/2160-3715/2015.2281
http://dx.doi.org/10.1177/104973239500500201
https://europepmc.org/abstract/MED/34042993
http://dx.doi.org/10.1001/jamanetworkopen.2021.11600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34042993&dopt=Abstract
http://dx.doi.org/10.1016/j.ajogmf.2023.101076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37402438&dopt=Abstract
http://dx.doi.org/10.1192/bjp.2018.245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30774059&dopt=Abstract
https://europepmc.org/abstract/MED/35870062
http://dx.doi.org/10.1007/s11920-022-01349-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35870062&dopt=Abstract
http://dx.doi.org/10.1016/j.whi.2023.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38103999&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


61. Zimmermann K, Haen LS, Desloge A, Handler A. The role of a local health department in advancing health equity: universal
postpartum home visiting in a large urban setting. Health Equity. Oct 01, 2023;7(1):703-712. [FREE Full text] [doi:
10.1089/heq.2023.0104] [Medline: 37908403]

62. Castillo AF, Davis AL, Krishnamurti T. Adapting a pregnancy app to address disparities in healthcare access among an
emerging Latino community: qualitative study using implementation science frameworks. Research Square. Preprint posted
online April 27, 2022. [FREE Full text] [doi: 10.21203/rs.3.rs-1555131/v1]

63. Shneiderman B. The eyes have it: a task by data type taxonomy for information visualizations. In: Bederson BB, Shneiderman
B, editors. The Craft of Information Visualization: Readings and Reflections. Burlington, MA. Morgan Kaufmann;
2003;364-371.

64. White KM, Williamson C, Bergou N, Oetzmann C, de Angel V, Matcham F, et al. A systematic review of engagement
reporting in remote measurement studies for health symptom tracking. NPJ Digit Med. Jun 29, 2022;5(1):82. [FREE Full
text] [doi: 10.1038/s41746-022-00624-7] [Medline: 35768544]

65. Walsh S, Golden E, Priebe S. Systematic review of patients' participation in and experiences of technology-based monitoring
of mental health symptoms in the community. BMJ Open. Jun 21, 2016;6(6):e008362. [FREE Full text] [doi:
10.1136/bmjopen-2015-008362] [Medline: 27329437]

66. Davidson KW, Mangione CM, Barry MJ, Cabana MD, Caughey AB, Davis EM, et al. Actions to transform US preventive
services task force methods to mitigate systemic racism in clinical preventive services. JAMA. Dec 21,
2021;326(23):2405-2411. [doi: 10.1001/jama.2021.17594] [Medline: 34747970]

67. Im EO, Chee W, Hu Y, Kim S, Choi H, Hamajima Y, et al. What to consider in a culturally tailored technology-based
intervention? Comput Inform Nurs. Sep 2018;36(9):424-429. [FREE Full text] [doi: 10.1097/CIN.0000000000000450]
[Medline: 29927767]

68. Yen RW, Smith J, Engel J, Muscat DM, Smith SK, Mancini J, et al. A systematic review and meta-analysis of patient
decision aids for socially disadvantaged populations: update from the international patient decision aid standards (IDPAS).
Med Decis Making. Jun 21, 2021;41(7):870-896. [doi: 10.1177/0272989x211020317]

69. Nielsen J. 10 usability heuristics for user interface design. Nielsen Norman Group. 1994. URL: https://www.nngroup.com/
articles/ten-usability-heuristics/ [accessed 2020-11-15]

70. Ancker JS, Stabile C, Carter J, Chen LY, Stein D, Stetson PD, et al. Informing, reassuring, or alarming? Balancing patient
needs in the development of a postsurgical symptom reporting system in cancer. AMIA Annu Symp Proc. 2018;2018:166-174.
[FREE Full text] [Medline: 30815054]

Abbreviations
CDC: Centers for Disease Control and Prevention
EPDS: Edinburgh Postnatal Depression Scale
mHealth: mobile health
PRD: pregnancy-related death
PRO: patient-reported outcome
REDCap: Research Electronic Data Capture
UWS: Urgent Maternal Warning Signs

Edited by A Mavragani; submitted 22.03.23; peer-reviewed by C Laranjeira; comments to author 15.01.24; revised version received
20.02.24; accepted 08.03.24; published 26.04.24

Please cite as:
Benda N, Woode S, Niño de Rivera S, Kalish RB, Riley LE, Hermann A, Masterson Creber R, Costa Pimentel E, Ancker JS
Understanding Symptom Self-Monitoring Needs Among Postpartum Black Patients: Qualitative Interview Study
J Med Internet Res 2024;26:e47484
URL: https://www.jmir.org/2024/1/e47484
doi: 10.2196/47484
PMID:

©Natalie Benda, Sydney Woode, Stephanie Niño de Rivera, Robin B Kalish, Laura E Riley, Alison Hermann, Ruth Masterson
Creber, Eric Costa Pimentel, Jessica S Ancker. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 26.04.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete

J Med Internet Res 2024 | vol. 26 | e47484 | p. 16https://www.jmir.org/2024/1/e47484
(page number not for citation purposes)

Benda et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/37908403
http://dx.doi.org/10.1089/heq.2023.0104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37908403&dopt=Abstract
https://assets.researchsquare.com/files/rs-1555131/v1/189a0709-ba6d-4667-a622-ab17849952ce.pdf?c=1651077646
http://dx.doi.org/10.21203/rs.3.rs-1555131/v1
https://doi.org/10.1038/s41746-022-00624-7
https://doi.org/10.1038/s41746-022-00624-7
http://dx.doi.org/10.1038/s41746-022-00624-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35768544&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27329437
http://dx.doi.org/10.1136/bmjopen-2015-008362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27329437&dopt=Abstract
http://dx.doi.org/10.1001/jama.2021.17594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34747970&dopt=Abstract
https://europepmc.org/abstract/MED/29927767
http://dx.doi.org/10.1097/CIN.0000000000000450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29927767&dopt=Abstract
http://dx.doi.org/10.1177/0272989x211020317
https://www.nngroup.com/articles/ten-usability-heuristics/
https://www.nngroup.com/articles/ten-usability-heuristics/
https://europepmc.org/abstract/MED/30815054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30815054&dopt=Abstract
https://www.jmir.org/2024/1/e47484
http://dx.doi.org/10.2196/47484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

J Med Internet Res 2024 | vol. 26 | e47484 | p. 17https://www.jmir.org/2024/1/e47484
(page number not for citation purposes)

Benda et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

