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Abstract

This study examined the relationship between perceived stigma in healthcare settings during pregnancy and psychological
distress and well-being in the postpartum period among individuals who took opioids while pregnant. Analyses included
134 birth mothers of opioid-exposed infants. At 0—1 months postpartum, perceived stigma and psychological distress were
measured using the Prenatal Opioid use Perceived Stigma scale and measures from the Patient-Reported Outcome Meas-
urement Information System (PROMIS). Food insecurity, housing instability, and Adverse Childhood Experiences (ACEs)
were also assessed. Linear and generalized linear mixed-effect models were conducted to compare PROMIS scale scores
and unmet needs by stigma, adjusting for site/location, age, race/ethnicity, marital status, education, public insurance, and
parity. More than half of participants (54%) perceived stigma in healthcare settings. Individuals reporting stigma had higher
depression, anxiety, and anger scores (p <0.001) indicating greater psychological distress in the postpartum period compared
to those reporting no stigma, after controlling for demographic characteristics. In addition, they scored significantly lower
on the PROMIS meaning and purpose scale, an indicator of well-being (p =0.002). Those reporting stigma were more likely
to have food insecurity (p =0.003), three or more ACEs (p =0.040), verbal or physical abuse during pregnancy (p <0.001),
and less emotional support (p=0.006) than those who did not. An association was observed between perceived stigma in
the prenatal period and psychological distress in the postpartum period, providing support for stigma reduction interventions
and education for healthcare providers on trauma-informed care.
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Introduction

Opioid use disorder (OUD) continues at a higher rate in individ-
uals who identify as women (henceforth referred to as women)
than in men within the ongoing opioid epidemic in the United
States (Hales et al. 2020). For those in childbearing years, opioid
misuse affected approximately 8% of U.S. women in 2018 and
2019 (Substance Abuse and Mental Health Services Adminis-
tration 2020). Ko et al. (2020) estimated that in 2019, 6.6% of
pregnant people in the U.S. used opioids during pregnancy with
over 20% of those reporting misuse. Consequentially, Neonatal
Opioid Withdrawal Syndrome (NOWS) has also increased over
the past several years in the US (Hirai et al. 2021) and in other
countries such as Canada (Turner et al. 2015; Plouffe et al. 2023)
and Austria (Bauchinger et al. 2015). Beyond the initial neonatal
period, NOWS can significantly impact the developmental tra-
jectory of these infants, representing the lasting effect of opioid
use during pregnancy (Benninger et al. 2023).

Comorbid mental health disorders are common among
pregnant women with OUDs. Specifically, depression and
anxiety are present in 25%-33% of pregnant individuals
with an OUD (Arnaudo et al. 2017). Women with an OUD
are also more likely to have experienced adverse childhood
events such as emotional, physical, or sexual abuse (Green
et al. 2009), averaging three or more adverse childhood events
prior to the age of 18 (Evans et al. 2020; Gannon et al. 2021).

Beyond the prenatal period, it is well established that peri-
natal depression and anxiety disorders (PMADs) and maternal
postpartum mental health have a wide-reaching effect, par-
ticularly within the first months of an infant’s life. Experiences
of PMADs negatively impact the dyadic relationship between
mother and infant, which can compromise the developmental
trajectory of infants across behavioral, cognitive, and motor
domains (Hoffman et al. 2017; Koutra et al. 2013) .

Other factors such as food insecurity, housing instability, and
limited social support are frequently present in pregnant persons
in treatment for OUD. Rose-Jacobs et al. (2019) observed that
upward of 56% of their U.S.-based sample reported food inse-
curity, 60% reported housing instability, and 42% reported both.
A less frequently examined factor related to mental health and
well-being of women with an OUD is healthcare-based stigma.
Chaiyachati and Schiff (2023) have suggested that health-related
stigma be considered as a social determinant of health, describ-
ing it as a bidirectional barrier that impedes patient engagement
and provider efficacy, resulting in discriminatory interactions
and poor health outcomes. Pregnant women may be particularly
susceptible to stigma in healthcare settings given the potential
effects of their drug use on their unborn child. Women receiving
treatment for an OUD during pregnancy have recalled feelings
of judgment and stigma within the healthcare setting which com-
promises trust and overall care (Cleveland and Bonugli 2014). A
pregnant woman may not receive adequate prenatal care during
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pregnancy as a result of this stigma (Bann et al. 2023), further
diminishing care among a subgroup that is already at risk for
inadequate prenatal and postpartum care (Simmons and Austin
2022) and thereby resulting in increased risk for both mother
and child. However, limited research has been conducted on
potential longer-term effects of stigma on women with OUD
beyond the immediate healthcare experience.

The current study aims to examine the relationship between
perceived stigma in healthcare settings during pregnancy and
well-being and mental health in the postpartum period among
individuals who took opioids while pregnant. This study also
explores unmet needs and negative experiences among those
experiencing stigma in healthcare settings.

Materials and methods
Study design and participants

This analysis includes 134 birth mothers of infants with ante-
natal opioid exposure who were enrolled in the Advancing
Clinical Trials in Neonatal Opioid Withdrawal Syndrome
(ACT NOW) Outcomes of Babies with Opioid Exposure
(OBOE) Study. Participants were enrolled if their infant was
exposed to opioids in the second or third trimester and if their
infant was born at or after 37 weeks gestation. Participants
were excluded if they reported heavy alcohol use during preg-
nancy (eight or more alcoholic drinks per week) or if their
infant had known chromosomal or congenital anomalies with
the potential to affect the central nervous system, 5-min Apgar
score of less than 5, any requirement for positive pressure ven-
tilation in the Neonatal Intensive Care Unit, inability to return
for outpatient MRI or follow-up, and intrauterine growth
restriction below the third percentile. The OBOE Study proto-
col is described in detail elsewhere (Bann et al. 2022). Briefly,
the OBOE Study is a multi-site U.S.-based prospective lon-
gitudinal cohort study of outcomes of infants with antenatal
opioid exposure and control (unexposed) infants from birth to
2 years of age. Through a single-Institutional Review Board
at Cincinnati Children’s Hospital Medical Center, the OBOE
Study clinical sites, neuroimaging core, and data coordinating
center received approval for human subjects research activities
and informed consent was obtained for all participants.

Measures

From August 2020 to May 2023, birth mothers of opioid-
exposed infants enrolled in the OBOE Study were adminis-
tered the following questionnaires during the birth hospitali-
zation or during the O- to 1-month study visit; median (IQR)
for time of assessment was 19 (6-31) days following delivery.
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Well-being and mental health Select Parent-Reported Out-
come Measure Information System (PROMIS) (Cella et al.
2010) scales were used to assess well-being and mental
health including anxiety (short form 8a), depression (short
form 8a), anger (short form 5a), life meaning and purpose
(short form 8a), and social support (short form 4a). Low
emotional support was defined based on a median split of
the PROMIS emotional support scale.

Stigma We used the Prenatal Opioid use Perceived Stigma
(POPS) scale to assess perceived stigma. The POPS scale is
an eight-item measure specifically designed to assess per-
ceptions of stigma in healthcare settings among individuals
who take opioids during pregnancy. The scale assesses three
aspects of stigma: delays in care, communication with pro-
viders, and patient-provider interactions. For this analysis,
the presence of perceived stigma is defined as a yes response
to any of the items on the overall scale or individual sub-
scales, as applicable. The POPS scale has demonstrated
good reliability (Cronbach’s alpha=0.88) and construct
validity in this population (Bann et al. 2023).

Adverse childhood experiences We administered the Adverse
Childhood Experiences (ACE) questionnaire to the birth
mother, a self-report measure used to capture specific childhood
experiences that have been shown to correlate with future social
risk factors and negative health outcomes (Felitti et al. 1998) .

Housing instability Mothers were asked whether they spend
greater than 50% of the monthly household income on housing.

Food insecurity Mothers screened positive for food insecu-
rity if they responded “often true” or “sometimes true” to
either or both questions: During pregnancy, (1) I worried
whether my food would run out before I got money to buy
more and (2) the food I bought just didn’t last and I didn’t
have money to get more (American Academy of Pediatrics,
Food Research & Action Center 2021) .

Medical history The study included a maternal medical history
form. Of relevance to the current study, data were collected on
whether the participant was in an opioid treatment program
and types of medication-assisted treatment received. In addi-
tion, we collected data on diagnoses of mental health disorders,
including depression and anxiety, and related medications.

Statistical methods

We calculated chi-square tests to compare demographic char-
acteristics of mothers who reported stigma versus no stigma
on the POPS scale. To examine the relationship between
stigma and mental health, we conducted linear regression
models and t-tests to compare mean PROMIS scale scores for

depression, anxiety, anger, meaning, and purpose by presence
of perceived stigma on the POPS overall scale and subscales.
In addition, we conducted logistic regression models to com-
pare the following unmet needs and negative experiences by
presence of perceived stigma based on the overall POPS scale:
food insecurity, housing instability, three or more ACEs,
experiencing verbal or physical abuse during pregnancy, and
reporting low emotional support. Linear and logistic regres-
sion models controlled for the following demographics: site,
maternal age, race/ethnicity, marital status, education, pub-
lic insurance, and parity. We utilized hot deck imputation to
impute missing values for demographic characteristics. All
analyses were conducted using SAS version 9.4.

Results
Participant characteristics
Demographic characteristics of participants are shown in

Table 1. More than a third of participants (35%) were between
the ages of 25 and 29; a similar percentage (37%) was between

Table 1 Demographic characteristics of participants by presence of
stigma (N=134)

Characteristic All Stigma Nostigma p
N (%) N®%) N (%)
Maternal age
<25 16 (12) 11(15) 5(8) 0.545
25-29 46 (35) 22(31) 2439
30-34 49 (37) 27(38) 22(36)
>35 22(17) 12(17) 10(16)
Non-Hispanic White race/ethnicity
Yes 118 (88) 65(90) 53(85) 0.394
No 16 (12)  7(10) 9(15)
Marital status
Married 18(14) 12(17) 6(11) 0.303
Not married 110 (86) 59 (83) 51(89)
Education
Less than high school 30 (23) 12(17) 18 (29) 0.158
High school diploma 52(39) 27@39) 2540)
More than high school 50 (38) 31(44) 19(31)
Public insurance
Yes 120 (90) 66 (93) 54 (87) 0.256
No 13(10) 57 8 (13)
Parity
1 20(15)  11(15) 9(15) 0.902
2+ 114 (85) 61(85) 53(85)

Perceived stigma is based on the overall POPS scale. Percentages are
computed out of the number with data for the corresponding variable. The
following variables have cases with missing data: maternal age (n=1),
marital status (n=6), education (n=2), and public insurance (n=1)
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the ages of 30 and 34. The majority of participants were non-
Hispanic White race/ethnicity (88%), not married (86%), and
had public insurance (90%). Thirty-eight percent of partici-
pants had more than a high school education, and 85% were
multiparous. Demographic characteristics did not vary signifi-
cantly by presence of perceived stigma (Table 1).

With respect to treatment, the majority (N=122; 91%)
of the mothers in the study had participated in an opioid
treatment program at some point during their pregnancy.
Among those who received treatment, all were prescribed
medication as follows with some participants receiving
more than one medication: Buprenorphine (N=69; 57%),
Buprenorphine and Naloxone (N=26; 21%), Methadone
(N=33;27%), and Other (N=1; 1%).

Relationship between stigma and psychological
distress

Seventy-two mothers (54%) perceived stigma in healthcare
settings during pregnancy (Table 2). Based on the overall
POPS scale, mothers who perceived stigma had signifi-
cantly higher depression scores (Mean (SD)=51.47 (9.99))
than those who did not perceive stigma (Mean (SD)=45.82
(8.41); p<0.001). Those who perceived stigma also reported
significantly greater anxiety (Mean (SD)=157.28 (10.99)
vs. 49.50 (9.48); p<0.001) and anger (Mean (SD) =54.85
(11.08) vs. 48.32 (9.39); p<0.001). In addition, positive
well-being as measured by the PROMIS Meaning and Pur-
pose Scale was lower among mothers who perceived stigma
than those who did not perceive stigma (Mean (SD)=57.14
(10.26) vs. 61.61 (7.15), p=0.005). Similar patterns were
seen for all subscales except for the comparison of meaning
and purpose by stigma related to delays in care.

After controlling for demographics, those reporting
stigma had significantly higher scores for depression,
anxiety, and anger (p <0.001) (Fig. 1). In addition, they
had significantly lower scores on the PROMIS meaning
and purpose scale, an indicator of well-being (p =0.013).
This pattern was consistent for the POPS communication
with providers and patient-provider interaction subscales
(Fig. 1). However, while stigma related to delays in care was
associated with significantly higher depression (p =0.027)
and anger scores (p =0.005), it was not significantly related
to anxiety (p =0.055) or meaning and purpose (p =0.195).

Unmet needs and negative experiences by presence
of perceived stigma

After controlling for demographics, those reporting stigma
had more unmet needs and negative experiences (Fig. 2).
Thirty-four percent had food insecurity compared to 11% of
those without perceived stigma (adjusted odds ratio (AOR)
(95% CI)=4.13 (1.63, 10.49), p=0.003). Similarly, those
with stigma compared to those without were more likely
to have experienced traumatic events such as three or more
ACEs (56% vs. 36%; AOR (95% CI)=2.31 (1.04, 5.12),
p=0.040) or verbal or physical abuse during pregnancy
(46% vs. 9%; AOR (95% CI)=8.12 (3.04, 21.72), p <0.001).
Furthermore, those with perceived stigma were more likely
to have poor social support (54% vs. 27%; AOR (95%
CI)=3.17 (1.40, 7.15), p=0.006). No significant differences
were observed for spending excessive amounts of income
on housing (AOR (95% CI)=1.82 (0.75, 4.37, p=0.184).
Although those experiencing stigma exhibited greater
depression and anxiety based on the PROMIS scale, they were

Table2 Mean PROMIS scores
by presence of perceived stigma
based on POPS scale

Type of stigma N
(Col %)

Depression
M (SD)

Anxiety
M (SD)

Anger
M (SD)

Meaning & purpose
M (SD)

Overall POPS scale

Stigma 72 (54) 51.47(9.99)*%**  57.28 (10.99)*** 54.85 (11.08)*** 57.14 (10.26)**
Nostigma 62 (46) 45.82(8.41) 49.50 (9.48) 48.32 (9.39) 61.61 (7.15)
Subscales
Delays in care
Stigma 46 (34) 51.50 (9.96)* 56.85 (11.31)* 55.32 (10.97)**  58.05 (9.78)
No stigma 88 (66) 47.45 (9.28) 51.96 (10.49) 49.95 (10.28) 59.84 (8.86)
Communication with providers
Stigma 58 (44) 53.01 (10.00)*** 58.02 (11.20)*** 56.10 (11.49)*** 56.00 (10.68)***
No stigma 75 (56) 45.71 (8.23) 50.43 (9.72) 48.56 (9.11) 61.71 (7.08)
Patient-provider interaction
Stigma 50 (37) 53.17 (10.34)*** 59.46 (10.38)*** 57.14 (11.80)*** 54.60 (10.76)***
No stigma 84 (63) 46.31 (8.33) 50.26 (9.91) 48.69 (8.84) 61.92 (6.89)

* p<0.05, ¥* p<0.01, *** p<0.001; One participant had missing data for communication with providers

subscale
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MeanDiff (95% CL) p-value
Depression
Overall scale P 5.69 (2.51, 8.86) <.001
Delays in care »—-—i 3.91(0.45, 7.36) .027
Communication with Providers —— 6.76 (3.63, 9.88) <.001
Patient-Provider Interaction —.— 6.13 (2.90, 9.36) <.001
Anxiety
Overall scale - 7.21 (3.66, 10.76) <.001
Delays in care —-— 3.86 (-0.08, 7.80) .055
Communication with Providers —-— 6.45 (2.83, 10.07) <.001
Patient-Provider Interaction —— 8.73 (5.19, 12.27) <.001
Anger
Overall scale . 6.86 (3.31, 10.42) <.001
Delays in care - 5.58 (1.73, 9.44) .005
Communication with Providers P 7.17 (3.58, 10.76) <.001
Patient-Provider Interaction —.— 8.23 (4.67,11.79) <.001
Meaning and Purpose
Overall scale —— -5.02 (-8.20, -1.83) .002
Delays in care }—Ia—i -2.29 (-5.77,1.19) 195
Communication with Providers —— -6.25 (-9.42, -3.09) <.001
Patient-Provider Interaction —— -7.26 (-10.39, -4.14) <.001
Mean score higher |  Mean score higher
for no stigma for stigma
T \' T
-20 -10 0 10 20

Fig. 1 Adjusted mean differences and 95% CL in PROMIS scores by presence of perceived stigma based on POPS overall scale and subscales.

Note: Mean differences are adjusted for site, age, race/ethnicity, marital status, education, public insurance, and parity

Fig.2 Model-adjusted percent-
ages for unmet needs and nega-
tive experiences by presence

of stigma. Note: Percentages
are adjusted for site, age, non-
Hispanic White race/ethnicity,
marital status, education, public
insurance, and parity

100%
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not more likely to have been diagnosed with those conditions
(AOR (95% CI)=1.10 (0.49, 2.48), p=0.822) or to have been
prescribed medications for depression or anxiety during preg-
nancy (AOR (95% CI)=0.54 (0.23, 1.25), p=0.148).

Discussion

This study of mothers with opioid use disorder found that
those who perceived stigma in healthcare settings dur-
ing pregnancy had poorer mental health in the immediate
postpartum period. Specifically, mothers reporting stigma
had more symptoms related to depression and anxiety and
expressed greater anger within the month following birth
than mothers who did not report stigma. These relationships
were strongest for stigma related to communication with
providers and patient-provider interactions. In addition to
negative symptomatology, stigma was inversely associated
with positive well-being measured as feelings of meaning
and purpose.

These findings are consistent with research on other stig-
matized identities and conditions, such as HIV, weight, lung
cancer, and homelessness, which have found an association
between stigma and poor mental health outcomes (Alimo-
radi et al. 2020; Emmer et al. 2019; Gonzalez and Jacobsen
2012; Logie et al. 2019). While extensive research has noted
co-morbidities of substance use and mental health (Hunt
et al. 2016, 2020; Lai et al. 2015), limited research has been
conducted on the potential impact of stigma on mental health
among women with substance use disorder, particularly dur-
ing pregnancy and the post-partum period. Matsumoto et al.
(2021) examined the relationship of devaluation stigma and
discrimination with mental health among women in publicly
funded substance abuse treatment. They found that women
who experienced more discrimination, sometimes referred to
as “enacted stigma” (Van Brakel 2006) , had poorer mental
health symptomatology; however, they did not find a sig-
nificant relationship between mental health and devaluation
stigma attributed to substance use. In contrast to the current
study, their research did not focus specifically on stigma
related to health care in the perinatal period, suggesting that
perhaps stigma may have a greater impact among pregnant
and postpartum women who are subject to stigma both due
to their substance use and what may be perceived by health
care providers as failing to meet the “good mother” ideal
(Nichols et al. 2021).

The results of this study suggest that the impact of
stigma may extend beyond the immediate interaction
with providers in a health care setting. Prior research
suggests that perceived public stigma can lead to inter-
nalized stigma (i.e., self-stigma) (Vogel et al. 2013). It is
possible that women in the current study who perceived
stigma and experienced negative interactions with health
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care providers may have internalized those beliefs which
in turn impacted their mental health. Depression in preg-
nancy is a significant risk factor for postpartum depres-
sion (Liu et al. 2022), underscoring the importance of
screening for and treating depression during pregnancy.
In addition, a study of women with public insurance found
that mental health was associated with opioid overdose
deaths in the postpartum period (Suarez et al. 2023). Fur-
ther research is needed to fully understand the relation-
ship between stigma and longer-term outcomes among
pregnant women with opioid use disorder.

Participants in this study experienced adverse child-
hood events at a rate of three or greater across the lifes-
pan, as seen in other investigations within this population
(Evans et al. 2020; Gannon et al. 2021). Mothers reporting
stigma were more likely to have experienced trauma in
childhood or pregnancy and to have other unmet needs.
These results suggest that the mothers who are in greatest
need of help may be most likely to encounter stigma as
a roadblock to receiving that help. Furthermore, in this
study, mothers experiencing stigma were less likely to
have emotional support from family and friends, possibly
resulting in greater dependence on health care providers
for help in addressing mental health concerns, access-
ing substance use treatment, and obtaining other needed
resources, as well as potentially deepening the negative
impact when this type of help and support is withheld.

For women with OUD, pregnancy provides an opportu-
nity for health care providers to intervene to improve mater-
nal and infant outcomes. Research suggests that pregnancy
is a time when women with substance use disorder have
greater motivation to obtain treatment (Jackson and Shan-
non 2012; Mitchell et al. 2008). However, pregnant women
with OUD may avoid health care due to fear of detection
(Stone 2015) and when venturing into a health care setting,
they may encounter a myriad of stigmatizing beliefs from
providers (Nichols et al. 2021) similar to the stigma reported
by women in the current study. Even mothers with OUD
who are using medication-assisted treatment consistent with
clinical guidelines (SAMHSA 2018) may encounter stigma
attached to use of agonist medications (Witte et al. 2021).

Further research is needed on interventions to reduce
stigma in health care settings and improve mental health for
pregnant and postpartum women with opioid use disorder.
The current and past trauma experienced by mothers in this
study emphasizes the importance of implementing trauma-
informed care with this population across specialty areas
and professionals. Involving both providers and women with
lived experience in the design of these interventions could
help to improve communication and understanding between
the two groups. For example, it may be helpful for providers
to understand that women who have experienced trauma may
have developed certain strategies and behaviors to survive
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those situations (Weber et al. 2021). Overall, improved
understanding that a multiplicative profile of factors inter-
sects and run parallel to perceived stigma can allow for more
targeted intervention services.

Limitations

A limitation of the study is the assessment of stigma and
psychological distress at the same time point. However, the
questions related to stigma specifically referred to the preg-
nancy period and were asked soon after pregnancy ended
(i.e., birth of the baby) and therefore, recall bias should be
minimized. Also, as previously discussed by Bann et al.
(2023), infants enrolled in the OBOE study as per inclusion
criteria were medically stable, were born at term to mothers
that did not report heavy alcohol use (defined as eight or
more drinks per week) and had families that expressed an
ability to return for follow-up visits. It is possible that moth-
ers not meeting these criteria would have reported greater
stigma and more unmet needs and negative experiences.
Despite efforts to increase racial and ethnic diversity, the
participants for this study were largely White, non-Hispanic
(88%), which limited exploration of differences in stigma
and unmet needs across racial and ethnic groups. Addition-
ally, participants were primarily publicly insured, limiting
generalizability across populations.

Conclusions

This study provides a better understanding of the needs of
individuals at the intersection of pregnancy, opioid use,
and stigma in healthcare settings. Our findings support the
necessity of interventions aimed at reducing stigma and rein-
force the need for healthcare provider education on trauma-
informed care. These types of interventions may enhance
prenatal care and postpartum health and potentially improve
infant outcome in the neonatal period and beyond.

Acknowledgements We thank the mothers who agreed to take part in
this study; our medical and nursing colleagues at Case Western Reserve
University; Children’s Hospital of Philadelphia; Cincinnati Children’s
Hospital Medical Center; University of Alabama at Birmingham; the
Neuroimaging Core colleagues at Children’s National Medical Center;
the Data Coordinating Center staff at RTI International; and NICHD
colleagues Dr. Nahida Chakhtoura, Dr. Caroline Signore, Dr. Andrew
Bremer, and Ms. Stephanie Archer.

Funding This research is funded by the Eunice Kennedy Shriver
National Institute of Child Health and Human Development
(NICHD) through the following grant numbers: IPL1IHD101059-
01; 1IRL1HD104251-01; 1RL1HD104252-01; 1RL1HD104253-01;
IRL1HD104254-01; 3PL1HD101059-01(S1-4).

Data Availability Consistent with NIH guidelines, following study
completion, a public use dataset will be deposited in the NICHD Data
and Specimen Hub (DASH).

Declarations

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Alimoradi Z, Golboni F, Griffiths MD, Brostrom A, Lin CY, Pakpour
AH (2020) Weight-related stigma and psychological distress: a
systematic review and meta-analysis. Clin Nutr 39(7):2001-2013.
https://doi.org/10.1016/j.clnu.2019.10.016

American Academy of Pediatrics, Food Research & Action Center
(2021) Screen and intervene: a toolkit for pediatricians to address
food insecurity. https://frac.org/wp-content/uploads/FRAC_AAP_
Toolkit_2021.pdf. Accessed 20 Feb 2023

Arnaudo CL, Andraka-Christou B, Allgood K (2017) Psychiatric co-
morbidities in pregnant women with opioid use disorders: preva-
lence, impact, and implications for treatment. Curr Addict Rep
4:1-13. https://doi.org/10.1007/s40429-017-0132-4

Bann CM, Newman JE, Poindexter B, Okoniewski K, DeMauro
S, Lorch SA, Wilson-Costello D, Ambalavanan N, Peralta-
Carcelen M, Limperopoulos C, Kapse K, Davis JM, Walsh
M, Merhar S (2022) Outcomes of Babies with Opioid Expo-
sure (OBOE): protocol of a prospective longitudinal cohort
study. Pediatr Res 93:177201779. https://doi.org/10.1038/
$41390-022-02279-2

Bann CM, Newman JE, Okoniewski KC, Clarke L, Wilson-Costello
D, Merhar S, Mack N, DeMauro S, Lorch S, Ambalavanan N,
Limperopoulos C, Poindexter B, Walsh M, Davis JM (2023)
Psychometric properties of the prenatal opioid use perceived
stigma scale and its use in prenatal care. J Obstet Gynecol Neo-
natal Nurs 52(2):150-158. https://doi.org/10.1016/j.jogn.2022.
12.002

Bauchinger S, Sapetschnig I, Danda M, Sommer C, Resch B, Urles-
berger B, Raith W (2015) Vorgehen bei Neonatalem Abstinen-
zsyndrom (NAS): ergebnisse einer nationalen Umfrage in
Osterreich [Methods in neonatal abstinence syndrome (NAS):
results of a nationwide survey in Austria]. Z Geburtshilfe Neo-
natol 219(4):185-9. https://doi.org/10.1055/s-0035-1545289.
(German)

Benninger KL, McAllister JM, Merhar SL (2023) Neonatal Opioid With-
drawal Syndrome: an update on developmental outcomes. Clin Peri-
natol 50(1):17-29. https://doi.org/10.1016/j.clp.2022.10.007

Cella D, Riley W, Stone A, Rothrock N, Reeve B, Yount S, Amtmann
D, Bode R, Buysse D, Choi S, Cook K, Devellis R, DeWalt
D, Fries JF, Gershon R, Hahn EA, Lai JS, Pilkonis P, Revicki

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.clnu.2019.10.016
https://frac.org/wp-content/uploads/FRAC_AAP_Toolkit_2021.pdf
https://frac.org/wp-content/uploads/FRAC_AAP_Toolkit_2021.pdf
https://doi.org/10.1007/s40429-017-0132-4
https://doi.org/10.1038/s41390-022-02279-2
https://doi.org/10.1038/s41390-022-02279-2
https://doi.org/10.1016/j.jogn.2022.12.002
https://doi.org/10.1016/j.jogn.2022.12.002
https://doi.org/10.1055/s-0035-1545289
https://doi.org/10.1016/j.clp.2022.10.007

C.M.Bann etal.

D, Rose M, Weinfurt K, Hays R, PROMIS Cooperative Group
(2010) The Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) developed and tested its first wave of
adult self-reported health outcome item banks: 2005-2008. J
Clin Epidemiol 63(11):1179-94. https://doi.org/10.1016/j.jclin
epi.2010.04.011

Chaiyachati BH, Schiftf D (2023) Expansion and commentary on a two
generation approach to prenatal opioid exposure — a commentary
on Conradt et al. (2023). J Child Psychol Psychiatr 64:579-582.
https://doi.org/10.1111/jcpp.13770

Cleveland LM, Bonugli R (2014) Experiences of mothers of infants
with neonatal abstinence syndrome in the neonatal intensive care
unit. J Obstet Gynecol Neonatal Nurs 43(3):318-329. https://doi.
org/10.1111/1552-6909.12306

Emmer C, Bosnjak M, Mata J (2019) The association between
weight stigma and mental health: a meta-analysis. Obes Rev
21(1):e12935. https://doi.org/10.1111/0br.12935

Evans EA, Goft SL, Upchurch DM, Grella CE (2020) Childhood adver-
sity and mental health comorbidity in men and women with opi-
oid use disorders. Addict Behav 102:106149. https://doi.org/10.
1016/j.addbeh.2019.106149

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM,
Edwards V, Koss MP, Marks JS (1998) Relationship of childhood
abuse and household dysfunction to many of the leading causes
of death in adults. The Adverse Childhood Experiences (ACE)
study. Am J Prev Med 14(4):245-258. https://doi.org/10.1016/
s0749-3797(98)00017-8

Gannon M, Short V, LaNoue M, Abatemarco D (2021) Prevalence
of adverse childhood experiences of parenting women in drug
treatment for opioid use disorder. Community Ment Health J
57(5):872-879. https://doi.org/10.1007/s10597-020-00661-0

Gonzalez BD, Jacobsen PB (2012) Depression in lung cancer patients:
the role of perceived stigma. Psychooncology 21(3):239-246.
https://doi.org/10.1002/pon.1882

Green TC, Grimes Serrano JM, Licari A, Budman SH, Butler SF
(2009) Women who abuse prescription opioids: findings from the
addiction severity index-multimedia version connect prescription
opioid database. Drug Alcohol Depend 103(1-2):65—73. https://
doi.org/10.1016/j.drugalcdep.2009.03.014

Hales CM, Martin CB, Gu Q (2020) Prevalence of prescription pain
medication use among adults: United States, 2015-2018. NCHS
Date Brief Number 36

Hirai AH, Ko JY, Owens PL, Stocks C, Patrick SW (2021) Neonatal
abstinence syndrome and maternal opioid-related diagnoses in the
US, 2010-2017. JAMA 325(2):146-155

Hoffman C, Dunn DM, Njoroge WF (2017) Impact of postpartum
mental illness upon infant development. Curr Psychiatry Rep
19(12):100. https://doi.org/10.1007/s11920-017-0857-8

Hunt GE, Malhi GS, Cleary M, Man H, Lai X, Sitharthan T (2016)
Comorbidity of bipolar and substance use disorders in national
surveys of general populations, 1990-2015: systematic review and
meta-analysis. J Affect Disord 206:321-330. https://doi.org/10.
1016/j.jad.2016.06.051

Hunt GE, Malhi GS, Man H, Lai X, Cleary M (2020) Prevalence of
comorbid substance use in major depressive disorder in com-
munity and clinical settings, 1990-2019: systematic review and
meta-analysis. J Affect Disord 266:288-304. https://doi.org/10.
1016/j.jad.2020.01.141

Jackson A, Shannon L (2012) Examining barriers to and motivations
for substance abuse treatment among pregnant women: does
urban-rural residence matter? Women Health 52(6):570-586.
https://doi.org/10.1080/03630242.2012.699508

Ko JY, D’Angelo DV, Haight SC, Morrow B, Cox S, Salvesen von Essen
B, Strahan AE, Harrison L, Tevendale HD, Warner L, Kroelinger
CD, Barfield WD (2020) Vital signs: prescription opioid pain reliever
use during pregnancy — 34 U.S. jurisdictions, 2019. MMWR Morb

@ Springer

Mortal Wkly Rep 69:897-903. https://doi.org/10.15585/mmwr.
mm6928al

Koutra K, Chatzi L, Bagkeris M, Vassilaki M, Bitsios P, Kogevinas
M (2013) Antenatal and postnatal maternal mental health as
determinants of infant neurodevelopment at 18 months of age in
a mother—child cohort (Rhea Study) in Crete, Greece. Soc Psy-
chiatry Psychiatr Epidemiol 48(8):1335-1345. https://doi.org/10.
1007/500127-012-0636-0

Lai HM, Cleary M, Sitharthan T, Hunt GE (2015) Prevalence of comor-
bid substance use, anxiety and mood disorders in epidemiological
surveys, 1990-2014: a systematic review and meta-analysis. Drug
Alcohol Depend 154:1-13. https://doi.org/10.1016/j.drugalcdep.
2015.05.031

Liu X, Wang S, Wang G (2022) Prevalence and risk factors of postpar-
tum depression in women: a systematic review and meta-analysis.
J Clin Nurs 31(19-20):2665-2677. https://doi.org/10.1111/jocn.
16121

Logie CH, Marcus N, Wang Y et al (2019) A longitudinal study of asso-
ciations between HIV-related stigma, recent violence and depression
among women living with HIV in a Canadian cohort study. J Int AIDS
Soc 22(7):e25341. https://doi.org/10.1002/jia2.25341

Matsumoto A, Santelices C, Lincoln AK (2021) Perceived stigma, dis-
crimination and mental health among women in publicly funded
substance abuse treatment. Stigma Health 6(2):151. https://doi.org/
10.1037/sah0000226

Mitchell MM, Severtson SG, Latimer WW (2008) Pregnancy and race/
ethnicity as predictors of motivation for drug treatment. Am J Drug
Alcohol Abuse 34(4):397-404. https://doi.org/10.1080/0095299080
2082172

Nichols TR, Welborn A, Gringle MR, Lee A (2021) Social stigma and
perinatal substance use services: recognizing the power of the
good mother ideal. Contemp Drug Probl 48(1):19-37. https://doi.
org/10.1177/0091450920969200

Plouffe R, Grywacheski V, Luo W, Nelson C, Orpana H (2023) Neona-
tal abstinence syndrome hospitalizations in Canada: a descriptive
study. Can J Public Health 114(2):277-286. https://doi.org/10.
17269/541997-022-00726-5

Rose-Jacobs R, Trevino-Talbot M, Vibbert M, Lloyd-Travaglini C,
Cabral HJ (2019) Pregnant women in treatment for opioid use
disorder: material hardships and psychosocial factors. Addict
Behav 98:106030. https://doi.org/10.1016/j.addbeh.2019.
106030

Simmons E, Austin AE (2022) Association of prenatal substance use
with prenatal and postpartum care: evidence from the Pregnancy
Risk Assessment Monitoring System, 2016-2019. Prev Med
159:107065. https://doi.org/10.1016/j.ypmed.2022.107065

Stone R (2015) Pregnant women and substance use: fear, stigma,
and barriers to care. Health Justice 3:2. https://doi.org/10.1186/
540352-015-0015-5

Suarez EA, Huybrechts KF, Straub L et al (2023) Postpartum opi-
oid-related mortality in patients with public insurance. Obstet
Gynecol 141(4):657-665. https://doi.org/10.1097/A0G.00000
00000005115

Substance Abuse and Mental Health Services Administration (2018)
Clinical guidance for treating pregnant and parenting women
with opioid use disorder and their infants. HHS Publication No.
(SMA) 18-5054. Substance Abuse and Mental Health Services
Administration, Rockville

Substance Abuse and Mental Health Services Administration (2020)
2019 National survey on drug use and health: women. PowerPoint
presentation. Available at https://www.samhsa.gov/data/sites/
default/files/reports/rpt31102/2019NSDUHWomen/Women%
202019%20NSDUH.pdf. Accessed 25 Jul 2023

Turner SD, Gomes T, Camacho X, Yao Z, Guttmann A, Mamdani MM,
Juurlink DN, Dhalla TA (2015) Neonatal opioid withdrawal and


https://doi.org/10.1016/j.jclinepi.2010.04.011
https://doi.org/10.1016/j.jclinepi.2010.04.011
https://doi.org/10.1111/jcpp.13770
https://doi.org/10.1111/1552-6909.12306
https://doi.org/10.1111/1552-6909.12306
https://doi.org/10.1111/obr.12935
https://doi.org/10.1016/j.addbeh.2019.106149
https://doi.org/10.1016/j.addbeh.2019.106149
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1007/s10597-020-00661-0
https://doi.org/10.1002/pon.1882
https://doi.org/10.1016/j.drugalcdep.2009.03.014
https://doi.org/10.1016/j.drugalcdep.2009.03.014
https://doi.org/10.1007/s11920-017-0857-8
https://doi.org/10.1016/j.jad.2016.06.051
https://doi.org/10.1016/j.jad.2016.06.051
https://doi.org/10.1016/j.jad.2020.01.141
https://doi.org/10.1016/j.jad.2020.01.141
https://doi.org/10.1080/03630242.2012.699508
https://doi.org/10.15585/mmwr.mm6928a1
https://doi.org/10.15585/mmwr.mm6928a1
https://doi.org/10.1007/s00127-012-0636-0
https://doi.org/10.1007/s00127-012-0636-0
https://doi.org/10.1016/j.drugalcdep.2015.05.031
https://doi.org/10.1016/j.drugalcdep.2015.05.031
https://doi.org/10.1111/jocn.16121
https://doi.org/10.1111/jocn.16121
https://doi.org/10.1002/jia2.25341
https://doi.org/10.1037/sah0000226
https://doi.org/10.1037/sah0000226
https://doi.org/10.1080/00952990802082172
https://doi.org/10.1080/00952990802082172
https://doi.org/10.1177/0091450920969200
https://doi.org/10.1177/0091450920969200
https://doi.org/10.17269/s41997-022-00726-5
https://doi.org/10.17269/s41997-022-00726-5
https://doi.org/10.1016/j.addbeh.2019.106030
https://doi.org/10.1016/j.addbeh.2019.106030
https://doi.org/10.1016/j.ypmed.2022.107065
https://doi.org/10.1186/s40352-015-0015-5
https://doi.org/10.1186/s40352-015-0015-5
https://doi.org/10.1097/AOG.0000000000005115
https://doi.org/10.1097/AOG.0000000000005115
https://www.samhsa.gov/data/sites/default/files/reports/rpt31102/2019NSDUHWomen/Women%202019%20NSDUH.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt31102/2019NSDUHWomen/Women%202019%20NSDUH.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt31102/2019NSDUHWomen/Women%202019%20NSDUH.pdf

Psychological distress among postpartum women who took opioids during pregnancy: the role...

antenatal opioid prescribing. CMAJ Open 3(1):E55-61. https://doi. Witte TH, Jaiswal J, Mumba MN, Mugoya GCT (2021) Stigma sur-

org/10.9778/cmajo.20140065 rounding the use of medically assisted treatment for opioid use
Van Brakel WH (2006) Measuring health-related stigma-—a literature disorder. Subst Use Misuse 56(10):1467-1475. https://doi.org/10.
review. Psychol Health Med 11(3):307-334. https://doi.org/10. 1080/10826084.2021.1936051

1080/13548500600595160
Vogel DL, Bitman RL, Hammer JH, Wade NG (2013) Is stigma inter- Publisher's Note Springer Nature remains neutral with regard to
nalized? The longitudinal impact of public stigma on self-stigma. jurisdictional claims in published maps and institutional affiliations.
J Couns Psychol 60(2):311-316. https://doi.org/10.1037/a0031889
Weber A, Miskle B, Lynch A, Arndt S, Acion L (2021) Substance use
in pregnancy: identifying stigma and improving care. Subst Abuse
Rehabil 12:105-121. https://doi.org/10.2147/SAR.S319180

@ Springer


https://doi.org/10.9778/cmajo.20140065
https://doi.org/10.9778/cmajo.20140065
https://doi.org/10.1080/13548500600595160
https://doi.org/10.1080/13548500600595160
https://doi.org/10.1037/a0031889
https://doi.org/10.2147/SAR.S319180
https://doi.org/10.1080/10826084.2021.1936051
https://doi.org/10.1080/10826084.2021.1936051

	Psychological distress among postpartum women who took opioids during pregnancy: the role of perceived stigma in healthcare settings
	Abstract
	Introduction
	Materials and methods
	Study design and participants
	Measures
	Statistical methods

	Results
	Participant characteristics
	Relationship between stigma and psychological distress
	Unmet needs and negative experiences by presence of perceived stigma

	Discussion
	Limitations
	Conclusions
	Acknowledgements 
	References


