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Abstract

Background: In the United States, there are considerable racial inequities in adverse perinatal
outcomes. Exposure to racism, sexism, and other forms of oppression may help explain these
inequities.

Obijective: To describe the application of real-time data collection using ecological momentary
assessment (EMA) and smartphone technology to assess exposure to stress, racism, sexism,
microaggressions, and other forms of oppression.

Methods: The Postpartum Mothers Mobile Study (PMOMS) is an ongoing longitudinal cohort
study that began recruitment in December 2017. Participants delivering at a hospital in Pittsburgh,
PA are recruited by 29 weeks' gestation. Using smartphones and smart scales, participants
complete daily surveys related to psychosocial, behavioural, and contextual factors and weigh
themselves weekly for approximately 15 months. We provide a preliminary descriptive analysis
of EMA self-reported measures of stress, racism, sexism, and microaggressions; and non-EMA
measures of stress and major discrimination.
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Results: The sample (n = 230) is 63.5% White, 24.8% Black/African American, and 7%
Hispanic origin. The most commonly reported item from the Major Discrimination Scale is
being unfairly fired (18.1% of the sample). Of those, 31.7% and 17.1% attribute unfair firing to
their gender and race, respectively. From the random EMA measures, on average, participants
report experiences of racism and sexism at least once daily, in an average 12-hour day over the
4-week period. Black participants indicate about two experiences per day of racism, and White
participants indicate more than 1 per day of sexism. Mean stress levels from the EMA measures
were similar to the stress measures collected at baseline.

Conclusions: The methods applied in PMOMS provide real-time data regarding how
participants' daily experiences of stress and discrimination influence their lives. Future work will
include understanding if and how these EMA measures may relate to already established measures
of racism, sexism, and stress; and ultimately understanding associations with perinatal inequities.

Keywords

ecological momentary assessment; health status disparities; longitudinal cohort study; maternal
health; pregnancy; racism; wireless technology

11 BACKGROUND

Considerable racial disparities in perinatal outcomes exist in the United States. Black
birthing people have a disproportionate burden of adverse pregnancy-related health
outcomes?-3 as well as a threefold increase in mortality and higher risk of later life diabetes
and hypertension. It is important to highlight our use of genderneutral terms throughout
this work, such as “birthing people,” as they encompass pregnant individuals who do not
identify as women or females. Black birthing people with similar pre-pregnancy weights or
weight gain during pregnancy are 2-3 times more likely to retain or gain more weight after
pregnancy compared with their White counterparts®.7 and are twice as likely to retain more
than 10 pounds 1 year postpartum?®; these health outcomes are the focus for the Postpartum
Mothers Mobile Study (PMOMS; described further below).® Many prior studies that have
focused on factors at the individual level, such as behavioural or life style factors, have not
explained the racial disparities in these outcomes.1:10-12

Current interest among researchers has produced an emerging body of work that specifically
investigates the contextual, institutional, and structural factors!1:13-15 contributing to the
racial disparities in perinatal health.12.16 Some studies have focused on Black birthing
people’s disproportionate exposure to stressors, such as racism and sexism, as major factors
that partially explain racial disparities in perinatal outcomes.1’-2 Chronic exposure to
stress, including experiencing racism and sexism over a lifetime, results in compromised
fetal development, adverse pregnancy outcomes, and susceptibility to disease.22:23 Racism
operates through institutions (eg, policies, laws, structures), interpersonal connections (ie,
personally mediated racism), and can be internalised (eg, accepting negative stereotypes) by
individuals exposed to it.24 Prior studies have assessed both chronic and acute experiences
of racism-related stress?2:26 (eg, everyday discrimination and major discrimination) and
other forms of oppression retrospectively over a lifetime, or over a limited period of time
(eg, over past month). However, few studies have specifically examined these experiences
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in real time or in the form of racial and gender microaggressions (racist and sexist blatant,
verbal or non-verbal insults/behaviours) in association with perinatal health.27-2° Due to the
complex nature of measuring and assessing everyday experiences of racism or oppression,
we focus this descriptive paper on personally mediated racism to fill the current gaps

in understanding how daily experiences of stress, racism, sexism, and oppression may
influence pregnant populations.

Ecological momentary assessment (EMA) is a well-established method used in clinical

and public health research that enables researchers to assess experiences and exposures

in real time and in the participants' natural environments.3% Compared with a laboratory
setting, remote, real-time data collection using EMA reduces recall bias, is reliable, has
ecological validity, and provides opportunities for more data points.30:3! Data collection
with EMA is feasible in diverse populations, including pregnant populations,32-40 and has
high participant satisfaction and completion rates up to 89%.3241:42 Gjven that many people
carry their smartphones with them, participants can regularly complete short EMA surveys
in their natural setting, limiting the reliance on in-person visits for data collection. Moreover,
EMA also allows assessment of issues that may be socially and emotionally burdensome,
such as experiences of racism. There is a limited number of published studies that have

used EMA and smartphone technology to assess experiences of daily racism and sexism

as the experiences are happening (or close to the time in which they happen). EMA data
collection via smartphones applied in PMOMS? can provide insight into the micro-processes
and experiences in real time that cannot be captured with previous methods, specifically

the ways in which stressors such as racism and sexism are typically measured (ie, at one
point in time or over longer intervals). The purpose of this paper is to describe the EMA
methods applied in the longitudinal, observation study, PMOMS; discuss how exposures to
stressors, including racism and sexism, are operationalised in EMA and non-EMA contexts;
and provide a descriptive analysis of responses to stress and forms of discrimination among
a diverse pregnant population. The descriptive analysis includes responses to EMA surveys
during the first 4 weeks of participants' time in PMOMS during their third trimester. The
results of this paper provide insight into innovative ways in which technology can be used to
apply EMA to understand how racism and other forms of oppression present in the everyday
lives of pregnant people.

21 METHODS

2.11 Study overview

The PMOMS study is an innovative, ongoing longitudinal cohort study designed to
understand the factors related to racial disparities in postpartum weight and cardio-metabolic
health.? The study includes pregnant populations recruited during mid-pregnancy and
followed through the first year postpartum. Participants complete daily surveys via
smartphones, weigh themselves via Bluetooth enabled scales, and attend follow-up visits

for anthropometric measurements. PMOMS uses EMA to understand childbearing people's
experiences and exposures in their natural environment via real-time measurements of
psychosocial (eg, stress and racism), behavioural (eg, physical activity), and contextual

(eg, location linked to neighbourhood and environmental data) factors. Each participant
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contributes approximately 15 months of EMA data during their pregnancy and postpartum
periods. The protocol, including eligibility criteria, for the PMOMS Study is described in
more detail in another publication.®

2.2 1 Participants and procedures

231

Postpartum Mothers Mobile Study (PMOMS) recruits from the Comparison of Two
Screening Strategies for Gestational Diabetes (GDM?2) Trial conducted at a maternity
hospital in Pittsburgh, PA.43:44 The GDM?Z study visit schedule allows for two in-person
opportunities for PMOMS staff to approach potential participants and determine eligibility.
Individuals considered eligible to participate are between 18 and 28 weeks' gestation,

and between 18 and 45 years old, and without a history of related comorbidities or

risk factors (eg, multiple gestation and hypertension requiring medication). Additional
information regarding the sample population and eligibility criteria for PMOMS is detailed
elsewhere.?43 At the second GDM? visit, once participants are consented for PMOMS, a
research assistant facilitates setting up their smartphone to receive a link via text to complete
web-based surveys, distributing the smart scale, and downloading the companion app for the
scale.

Measurements

Postpartum Mothers Mobile Study participants use a smartphone to complete non-EMA and
daily EMA surveys via a web-based application.? EMA data are collected at the beginning
of day (BOD), end of day (EOD), and at random times throughout the day. The BOD

survey assesses mood, sleep duration, and sleep quality. The EOD survey asks participants
about their mood, diet, physical activity, health care utilisation, food insecurity, and support.
At postpartum, EOD surveys also include questions about breast feeding. The random
surveys include questions about stress, control, self-efficacy, race and gender discrimination,
microaggressions, and mood. The random EMA prompts are delivered 0-3 times per day,
targeting a mean of one random assessment per day over a 7-day period. As shown in Figure
1, non-EMA data are collected at specific time points along with the EMA data collection
during and after pregnancy. Data collected via the GDM? study include measures of stress
and baseline demographic information. Figure 1 includes a timeline with key measures, and
Table S1 includes details about each measure. It is important to emphasise that the following
measures are all self-reported, and thus, subject to the participants' ability and willingness to
appraise the experience.

2.3.11 Stress—Stress-related measures (see Figure 1 and Table S1) include the Cohen
Perceived Stress Scale-4 (CPSS-4),%® a highly cited and well-validated scale, which is
collected in Visit 2 (approximately 25-32 weeks' gestation) of the GDM? study. In addition
to the validated CPSS-4, the random EMA measures of stress collected in PMOMS are
adapted from the CPSS-4 in which participants are asked to rate their current level (“right
now” instead of “in the last month™) of nervousness or stress on a Likert Scale ranging
from 0 (not at all) to 4 (a lot). If they select one or higher, they are then asked to identify
the sources of stress. Some examples include work, partner/spouse, housing issues, and too
many things to do at once (see Table S2). Given that this EMA measure is an extension of
the validated CPSS-4, we examine patterns across the two types of measures.
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2.3.21 Discrimination and microaggressions—There are several discrimination-
related measures (see Figure 1 and Table S2). The Major Discrimination Scale,*® also highly
cited and well-validated in previous studies, administered in the 14-day non-EMA survey,
assesses lifetime discrimination. Participants are asked if they have ever experience unfair
treatment in nine areas such as being unfairly fired; unfairly stripped, physically threatened,
or abused by the police; unfairly prevented from moving into a neighbourhood; or unfairly
denied a bank loan. Random EMA measures of racism and sexism include the following
question: “Today, how often were you treated unfairly than other people because of your
race?” The same question is asked in relation to the participant's gender. Response categories
include never, one time, two times, three times, and four or more times. We report the rate
of experiencing discrimination per average 12-hour “waking time” over the first 4 weeks

of EMA. The rate is calculated as follows: (a) for each participant, we calculate the total
number of times (ie, never, one time, two times, etc) they experience discrimination across
the 4-week period (“number of discrimination events”). If a participant reports experiencing
discrimination four or more times, we truncate the value to four. (b) We then calculate

the total amount of time (in hours) that a participant could experience discrimination over
the 4-week period (ie, their “available hours™) as the total number of hours between every
random survey and that day's BOD survey (an estimate of their wake time). For example, a
participant completing a random survey at 9:00 am would have a total of 1 hour of “available
time” to experience discrimination if their BOD time was 8:00 am (c) Finally, for each
participant, we calculate the rate of discrimination events per average 12-hour waking day
over the 4-week period as “number of discrimination events”/“available hours” x 12. We
selected 12 hours due to the amount of time between the BOD and EOD surveys when they
would receive their random prompts.

Measures of microaggressions are also included in the random EMA surveys. Participants
are asked to identify any microaggressions they may have experienced that day based on the
Gendered Racial Microaggressions Scale.2’ Specific response options include the following:
“Receive negative comments about my skin tone,” “Someone made a sexually inappropriate
comment towards me,” and “Someone made me feel exotic.”2’ (Table S1). We calculate

the number of participants who cite a particular microaggression. We also calculate the
percentage of people who indicate that particular microaggression only out of those who cite
a microaggression.

2.41 Statistical analysis

The analysis for this paper is descriptive. This includes demographic data and stress
measures (CPSS-4 Scale) from the baseline survey, EMA data from the first 4 weeks of
enrolment, and the non-EMA survey 14 days after study entry.

For baseline and non-EMA data, frequencies and percentages are computed for categorical
variables. For the EMA stress measures, we calculate the median (range) score over

the 4-week period for each participant and then calculate these statistics across the full
sample. For the EMA racism and sexism measures, we summarise the rate of reporting
discrimination per average 12-hour waking day using the mean and standard deviation
across the full sample and for participants who identify as White or Black/African
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American. We exclude other racial groups from race-stratified analysis because of the small
sample size (n = 26 for all other racial categories). For the EMA microaggression measures,
we compute the number of participants who report ever experiencing each microaggression.
The percentage of participants for each microaggression out of the sample who report any
microaggression is calculated using 110 as the denominator for the entire sample, and 23
and 80 for Black and White participants, respectively. We calculate these measures for the
full sample and for Black and White participants.

2.51 Ethics approval

The Human Research Protection Office at the University of Pittsburgh approved this study
protocol in October 2017 under #PR0O16100117.

31 RESULTS

Table 1 describes the demographics for the analytic sample, which is predominantly White
63.5%, 60% college educated or higher, 57% employed full time, 60% married, and 35.2%
have an annual income >$80 000. This analysis includes the 238 participants who completed
their baseline visit as of 5 April 2019. Out of the 238 participants who had baseline GDM?2
data, eight did not provide complete PMOMS EMA data, for a final analytic sample of 230.
The eight who were excluded are more likely to be students (37.5%), work full time (62.5%;
none were working part time), to be Black or African American (37.5%), and vary in
educational status (12.5% <HS, 62.5% College or more). For the EMA surveys, among the
230 participants in the analytic sample, they contribute a total of 5409 observations/surveys.
The median number of observations per participant is 22 (range 1-28) surveys. Table 2
summarises responses to the CPSS-4, based on the baseline mood questionnaire via GDM?
and EMA responses to similar questions collected from the random surveys. The table
includes median and range values, with median values being similar to the mean across all
core items. From the mood survey, the median (range) score for “feeling unable to control
important things in life” is 1.0 (0, 4). Although we did not conduct statistical analyses to
compare the baseline and EMA measures, the median score for the EMA measure of control
is 0.56 (0, 3). Self-efficacy or confidence in their ability to handle personal problems has a
median score of 4 (0, 4) in the baseline survey vs 3.05 (0.71, 4.0) from the EMA measures.
For how often they feel difficulties are piling up so high that they cannot overcome them,
there is a median score of 1 (0, 4) from the baseline survey and 0.36 (0, 2.83) from the EMA
survey. Lastly, for how often they feel nervous or stressed, there is a median score of 2 (0, 4)
from the baseline survey and 0.56 (0, 3.16) from the EMA survey. If a participant selects 1
or above (on a scale of 0-4) for the EMA “stress” question, they are prompted to indicate the
source(s) of the stress (Table S2). A large proportion of the sample indicates too many things
to do at once (61.3%), work (56.1%), and baby/children (50.9%) as sources of stress.

Table 3 includes responses to the Major Discrimination Scale. Four participants did not
complete the scale. The table includes the percentage of those who reported experiencing a
specific major form of discrimination with a follow-up question regarding the main reason.
Of the nine items, the top two are reports of being unfairly fired (18.1%) and not being hired
for a job for unfair reasons (13.2%). Out of those indicating these forms of discrimination,
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31.7% attribute it to gender while 17.1% attribute it to race for unfair firing (n = 41);
13.2% and 23.7% participants attribute not being hired (n = 38) to their gender and race,
respectively.

Table 4 includes the rate (operationalised as the average number of discrimination events per
average available 12-hour waking day) of experiencing racism and sexism over the 4-week
period. For the entire sample, the median (range) rate at which participants experienced
racism is O times (0, 36.8) per 12-hour waking day with median rates of 0 (0, 36.8) and 0 (0,
13.0) per 12-hour waking day among Black and White participants, respectively. Among the
entire sample, the median rate at which participants experience gender-based discrimination
is 0 (0, 20.8) times per waking day; Black and White participants report 0 (0, 9.7) and 0 (0,
20.8) times per waking day, respectively.

Table 5 includes the total number of participants who ever experience a specific
microaggression; and the percentage of people who experience that particular
microaggression only among those who ever reported experiencing any. For example,

ten participants indicate receiving sexually inappropriate comments resulting in 10% of
those who experience a microaggression experiencing sexually inappropriate comments in
particular.

41 COMMENT

4.11

421

Principal findings

In this sample of medium to high income (average annual income of study sample is $62
000 compared with $35 000 for the average income for the county*’) and primarily college
educated participants (nearly 60% compared with an estimated 40% of the county*),

we find low levels of reported stress, loss of control and difficulties; and high levels of
self-efficacy based on both the baseline and random EMA measures. We also find, on
average, that participants report experiences of racism and sexism almost once per day, in an
average 12-hour waking day over the first 4-week period. Black participants indicate more
racism than White participants, and White participants indicate more sexism than Black
participants. Although we note some qualitative differences by race, we did not perform
statistical tests given the preliminary nature and limited power to examine racial differences.
Although we did not perform statistical tests comparing the EMA measures with the Major
Discrimination Scale, a range of 2%-18% of the population indicates at least one of the nine
forms of major discrimination.

Strengths of the study

The multiple measures included in the PMOMS study provide a comprehensive assessment
of stress and discrimination, including several validated scales and extension of these scales
within an EMA context. This allows for measurement of participants' responses to their
experiences over a lifetime, over 3- to 6-month intervals, over several days, and within 1
day. We also collect data of other contextual and psychosocial measures via EMA including
sense of control, self-efficacy, and social support; and outside of the EMA context (eg, at
baseline and 1 year postpartum) including measures of workplace stress, neighbourhood
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context (eg, based on residential address and GPS/location information), depression, and
mood that we do not describe in detail within the scope of this paper but that we examine
in future analyses. This will give us the potential to examine the direct and indirect effect
of racism, other forms of oppression and contexts during and after pregnancy in relation to
postpartum weight, and a main outcome of the PMOMS Study.

4.3 1 Limitations of the data

441

There are several limitations that deserve brief mention. In the EMA measures, we capture
experiences of stress and discrimination in the random surveys, which participants may not
complete on a daily basis. This limitation is addressed due to the sampling strategy for EMA
prompts over the pregnancy and postpartum period.® Another limitation is the calculation
of rate for race and gender discrimination based on the frequency of events in a given day.
The upper limit is four, although a participant indicating four or more times in a day may
have experienced it well beyond that, and so rates may be under-estimated. However, there
are only two observations of four or more times per day reported in the study sample during
the time frame of this analysis. Lastly, while this sample has a higher income and education
level than the general birth population of the same region, they indicate what seem to be
actual daily experiences of racism and sexism on average despite reporting low levels of
stress.

Furthermore, research shows that Black-White disparities in adverse perinatal outcomes
persist even as socio-economic status (SES) levels increase.1:10 Ultimately, the findings from
PMOMS will contribute to the overall understanding of how stress and racial discrimination
play a role during pregnancy and postpartum among higher-SES Black birthing people.

Interpretation

There are a few published studies that measure racism and other forms of oppression with
EMA approaches, none of which are in the context of pregnancy. Roche and Jacobson“8
used diaries to assess daily experiences of stress, discrimination (based on race, gender

or age) for 14 days among college students before and after the 2016 election and found

an increase in reports of discrimination. Fazeli et al*9 applied EMA with smartphones

three times per day for 7 days to men living with HIV and found associations between
internalised stigma and discrimination, particularly among individuals with higher levels

of other psychosocial factors such as perceived community stigma, avoidance coping, and
helplessness. Lastly, in a study of college gender and sexual minority individuals, Livingston
et al®® used EMA on smartphones with six prompts per day over 2 weeks; they found

an association between discrimination and greater odds of substance use. In the present
analysis of microaggressions, among the participants who report these experiences, there is
a maximum of 62.7% (felt unheard) and minimum of 0.9% (received comments about facial
features) of the participants reporting these experiences over the 4-week period.

In the study by Slaughter-Acey et al,2° of microaggressions within the context of pregnancy,
racial microaggressions were associated with preterm birth but only among women with
mild to moderate depressive symptoms. This study in particular examined the interaction
with other psychosocial risk factors, but the assessment of microaggressions or stress was
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not within an EMA framework or over multiple time points.2? Within the context of the
PMOMS study and in further analyses, we will have the ability to examine interactions
between stress, racism, or discrimination and other psychosocial measures (eg, mood,
depressive symptoms, and work environment) measured at baseline (non-EMA) and via
EMA. We hypothesise that the interactions between stress (individual and neighbourhood),
multiple oppressions, and depressive symptoms act synergistically to result in greater
postpartum weight retention and a trajectory of adverse cardio-metabolic health after
delivery, key outcomes of the PMOMS study.

The few previous EMA stress studies conducted specifically in pregnant populations

have demonstrated the feasibility of EMA data collection within laboratory-based settings
and using other technologies besides smartphones. This includes the use of personal

digital assistants (PDA) to assess whether different forms of social support influence the
relationship between psychological distress and cortisol during pregnancy3’ and another two
studies using PDAs for assessments of delivered assessments of psychological state and
EMA of cortisol within laboratory settings in short intervals (ie, over 4 days) to predict the
length of gestation.32:37 These studies used other devices for EMA data collection, and the
main PMOMS study extends this body of work via continuous data collection throughout
pregnancy and the postpartum period using smartphone technology.® Not only are these
mobile devices already being used by “the population of focus in our study,” smartphones
are also equipped with features like GPS allowing for convenient and seamless collection of
real-time environmental data (eg, geographic momentary assessment, or GMA).

Experiences of stress, including chronic and acute exposures to racism, as major factors
contributing to perinatal health, have not been specifically assessed with respect to the
disparity in postpartum weight or cardio-metabolic risk after pregnancy.® Racism-related
stress, specifically gendered-racism, is unique to Black birthing people (and other people of
colour),20 who nationally have the highest risk of postpartum weight and adverse perinatal
and cardio-metabolic outcomes.®-8:51 Pregnancy in particular serves as a “stress test” for
individuals who may already experience life stressors, sending potentially marginalised

or marginalized birthing people on a further trajectory towards obesity and risk of
cardiovascular disease.52 The results of our study will provide some insight into the daily
experiences of pregnant populations, a critical period for infant growth, and long-term health
for the pregnant person. The use of smartphone technology to assess experiences in real
time and as they occur within the context of pregnancy can provide insight into the myriad
of ways in which multiple factors influence perinatal outcomes simultaneously. Given the
use of smartphone technology as a means of communication and access to information, a
way is provided to assess critical yet sensitive issues that may be socially and emotionally
charged, such as experiences of racism, while also reducing participant burden inherent

to face-to-face research study visits. With the increase in smartphone use and phone apps
for pregnancy and postpartum-related interventions, future work should continue to take
into account how stress and discrimination may influence the everyday lives of pregnant
populations.
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51 CONCLUSIONS

Postpartum Mothers Mobile Study represents a novel longitudinal study applying EMA via
smartphone technology to assess exposure to stress, racism, sexism, and microaggressions

in a parous population. Within the first 4 weeks of study participation during pregnancy,
there are similarities in non-EMA and EMA measures of stress and potential trends across
EMA measures of racism, sexism and non-EMA measures of discrimination although

future work will include comparative analyses of these various measures. Additionally, this
ongoing study will allow researchers to answer salient questions about the frequency, timing,
duration and magnitude of racism, other forms of discrimination and stress during pregnancy
and the postpartum period, as well as understand their contribution to racial disparities in
perinatal outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Synopsis
Study question

Describe daily exposure to stress and discrimination during pregnancy using ecological
momentary assessment (EMA) and smartphones; and describe how EMA measures relate
to traditional measures of stress and discrimination from validated scales.

What is already known

Previous studies focusing on individual-level factors have not fully explained the racial
disparities in perinatal outcomes. Research related to exposure to stress demonstrates that
experiencing racism and sexism over a lifetime may contribute to allostatic load resulting
in adverse perinatal outcomes.

What this study adds

Using EMA, this longitudinal cohort study provides insight into the micro-processes
and experiences of pregnant people in real time. The study's focus on daily experiences
of racism and other forms of oppression fills current gaps in understanding how these
experiences may influence perinatal health.
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Pregnancy EMA Measures
APCANCCOEOACEOOENREAnEaY Cohen perceived stress scale-4
: Discrimination/unfair treatment
PMOMS Recruitment Gendered racial microaggressions scale

GDM? Baseline Data
Mood Questionnaire
Cohen Perceived Stress Scale-4°

: 14 days after PMOMS enrollment

Additional Non-EMA Prompts
At 7 days and 3, 6, 9, and 12 months postpartum

1
m————————p—————————

1 1
18-32 weeks® | Delivel

FIGURE 1.

The timeline of EMA data collection of stress, discrimination, and microaggressions are
assessed, including baseline and non-EMA measures. Legend: 23GDM? recruitment begins at
18 wk' gestation (baseline), but PMOMS enrolment and EMA data collection begin around
25 wk' gestation. PIndicates instrument administered by GDM? Trial staff. EMA, ecological
momentary assessment; GDM?Z, Comparison of Two Screening Strategies for Gestational
Diabetes; PMOMS, Postpartum Mothers Mabile Study
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Characteristic

Race and ethnicity?
Asian
Native Hawaiian/Other Pacific Islander
Black/African American
White
Multi-racial
Other
Hispanic
Age in months (mean [SD])
18-24
25-29
30-34
35+
Student status (yes)
Employment status
Working full time
Working part time
Receiving disability
Unemployed or not working
Income level ($)
<20 000
21 000-30 000
31 000-40 000
41 000-50 000
51 000-60 000
61 000-70 000
71 000-80 000
81 000 or higher
Education level
Less than high school
High school diploma or GED
Some college or vocational degree
College degree
Master's degree
Doctoral, law, medical degree, or higher
Marital status
Single/never married
Separated or divorced

Married

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2024 July 02.

N

57
146

17
30
28
72
93
37
25

132
38

58

49
28
13
14
18
10
17
81

11
34
48
68
42
27

80

139

%

3.9
0.4
24.8
63.5
3.0
3.9
7.4
4.6
12.2
313
40.4
16.1
10.9

57.4
16.5

0.9
25.2

213
12.2
5.7
6.1
7.8
43
7.4
35.2

4.8
14.8
20.9
29.6
18.3
117

34.8
3.5
60.4

TABLE 1

Demographic characteristics for PMOMS cohort from the GDM? baseline survey (n = 230)
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Characteristic N %
Other 3 13

Abbreviations: GDMZ, Comparison of Two Screening Strategies for Gestational Diabetes; PMOMS, Postpartum Mothers Mobile Study.

a . . -, . . . . .
Excludes one missing observation; participants can select a racial category and Hispanic or non-Hispanic.
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TABLE 2

Perceived Stress Scale for PMOMS cohort from the GDM? baseline mood survey and the PMOMS random
EMA surveys in the first 4 wk of enrolment (n = 230)

Scale item Baseline Random EMA

Control: Unable to control the important things in life, N (%)

Median [range] 110, 4] 0.56 [0, 3]
Likert scale responses, N%

Never 55 (23.9)

Almost never 90 (39.1)

Sometimes 66 (28.7)

Fairly often 14 (6.1)

Very often 5(2.2)

Self-efficacy: Confident about ability to handle personal problems
Median [range] 410, 4] 3.05[0.71, 4.0]
Likert scale responses, N (%)

Never 4(1.7)
Almost never 10 (4.4)
Sometimes 19 (8.3)
Fairly often 80 (34.8)
Very often 117 (50.9)

Difficulties: Difficulties piling so high cannot overcome
Median [range] 1[0, 4] 0.36 [0, 2.83]
Likert scale responses, N (%)

Never 58 (25.2)
Almost never 89 (38.7)
Sometimes 63 (27.4)
Fairly often 12 (5.2)
Very often 8(3.5)

Stress: Nervous or stressed
Median [range] 20, 4] 0.56 [0, 3.16]
Likert scale responses, N (%)

Never 12 (5.2)
Almost never 56 (24.3)
Sometimes 113 (49.1)
Fairly often 35(15.2)
Very often 14 (6.1)

Abbreviations: EMA, ecological momentary assessment; GDMZ, Comparison of Two Screening Strategies for Gestational Diabetes; PMOMS,
Postpartum Mothers Mobile Study.
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TABLE 5

Total number of participants who indicated microaggressions and out of those ever experiencing
microaggressions, the percentage of participants who experienced each microaggression, PMOMS EMA

random survey (n = 229)&4

Respondents who said “Yes” to ever experiencing
microaggressions

All participants

(110) Black (23) White (80)

N % N % N %
Facial features 1 0.9 1 43 0 0
Skin tone 3 2.7 0 0 2 25
Physical features 14 12.7 1 43 11 138
Sexual inappropriate comment 10 9.1 1 4.3 8 10
Hair 4 3.6 3 130 1 13
Felt unheard 69 62.7 11 478 54 491
Challenged authority 28 25.4 7 304 20 25
Put in place 21 19.1 5 217 14 175
Assumed little contribution 20 18.2 3 130 17 213
Assertive 3 2.7 0 0 3 38
Feel exotic 6 5.5 1 4.3 3 38
Accused angry 20 18.2 6 261 13 163

Abbreviations: EMA, ecological momentary assessment; PMOMS, Postpartum Mothers Mobile Study.
a . . . . . . . .

A total of 110 participants (regardless of race) experienced some form of microaggression during the 4-wk period (119 did not experience any
form of microaggression). Among black participants, 23 (out of 57) experienced some form of microaggression. Among white participants, a total

of 80 (out of 146) experienced some form of microaggression.

b . . . . .
The number of people who said “yes” to ever experiencing a microaggression. Out of the people who ever experienced some form of
microaggression, the percentage of the sample who experienced each specific microaggression.
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