& frontiers | Frontiers in Pediatrics

‘ @ Check for updates

OPEN ACCESS

EDITED BY
Henrietta S. Bada,
University of Kentucky, United States

REVIEWED BY

Thitinart Sithisarn,

University of Kentucky, United States

Eric W. Reynolds,

University of Texas Health Science Center at
Houston, United States

*CORRESPONDENCE
Monica Sarfi
a.m.sarfi@medisin.uio

These authors have contributed equally to this
work

SPECIALTY SECTION
This article was submitted to Neonatology, a
section of the journal Frontiers in Pediatrics

RECEIVED 02 November 2022
ACCEPTED 29 November 2022
PUBLISHED 23 December 2022

CITATION

Sarfi M, Eikemo M and Konijnenberg C (2022)
Children born to women in opioid maintenance
treatment: A longitudinal study of child
behavioral problems and parenting stress.
Front. Pediatr. 10:1087956.

doi: 10.3389/fped.2022.1087956

COPYRIGHT

© 2022 Sarfi, Eikemo and Konijnenberg. This is
an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic practice.
No use, distribution or reproduction is
permitted which does not comply with these
terms.

Frontiers in Pediatrics

Original Research
23 December 2022
10.3389/fped.2022.1087956

Children born to women in
opioid maintenance treatment:
A longitudinal study of child
behavioral problems and
parenting stress

1%t

Monica Sarfi'™', Marie Eikemo® and Carolien Konijnenberg®

INorwegian Centre for Addiction Research (SERAF), Faculty of Medicine, University of Oslo, Oslo,
Norway, ?Department of Psychology, Faculty of Social Sciences, University of Oslo, Oslo, Norway,
*Department of Psychology, Inland Norway University of Applied Sciences, Lillehammer, Norway

In the wake of the “opioid epidemic”, there is considerable concern regarding
potential harmful long-term effects of prenatal opioid exposure. Opioid misuse
and addiction confer increased exposure to lifestyle stressors and health
burdens. Accordingly, it is challenging to disentangle effects of prenatal opioid
exposure per se from factors related to maternal stress. In this study, we
followed 36 women enrolled in comprehensive opioid maintenance treatment
(OMT) program and their children alongside 36 age-matched mother-child
dyads from a community sample (COMP) from pregnancy until child-age 8
years. Across five sessions, we used a battery of well-established questionnaires
to investigate trajectories of parenting stress and mental health symptoms as
well as child behavior problems. The 8-year retention was relatively high (OMT:
72%, COMP: 67%), and the OMT sample remarkably stable and well-functioning,
with minimal concomitant illicit drug use. Mixed effects regressions showed
significantly different trajectories of child behavior problems (F = 3.8, p = 0.024)
and parenting stress (F=3.1, p=0.016) in the two groups. Differences in
experienced stress were largely explained by more distress specifically related to
the parenting role in the OMT group (F=9.7, p =0.003). The OMT sample also
reported higher psychological distress (F=15.6, p <0.001) than the comparison
group, but notably few participants presented with problems that warranted
clinical intervention. The results underscore the benefits of tailored follow-up of
children prenatally exposed to opioids and their families beyond infancy and
toddlerhood. Long-term direct effects of prenatal opioid exposure on behavior
problems are likely modest, given an otherwise stable caregiving environment
conducive to healthy development.
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1. Introduction

The increased access to both licit and illicit opioids globally has received pronounced
public health and scientific attention as it has affected the lives of millions of individuals.
Of these, many are parents or child caregivers. Opioid dependence, and the resulting
impact on parental capacity raises major concerns regarding the well-being and safety
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of the children in these households (1, 2). Opioid maintenance
treatment (OMT) with methadone or buprenorphine is an
established and recommended “best practice” intervention for
pregnant women with opioid use disorders (OUD) (3). Like
illicit opioids, methadone and buprenorphine mimic naturally
occurring endorphins and activate the same opioid receptors.
However, they do so more slowly than other opioids, thereby
preventing erratic maternal opioid levels and protecting the
fetus from repeated episodes of withdrawal (4). OMT is
associated with healthier pregnancies, lower risk for
miscarriage, better access to prenatal care for the woman and
significantly improved birth outcomes compared to untreated
opioid use disorder (5) and tapering in pregnancy (6).
Stability in OMT has shown to reduce reported lifestyle
problems and stress associated with illicit drug use (7) and
has improved the quality of the home environment for
children of parents in OMT. Despite the beneficial effects,
concerns are often raised regarding the possible negative
consequences of prenatal exposure to OMT medications on
the developmental outcomes of the children.

Prenatal exposure to any opioid agonist has an immediate
effect on the newborn, often resulting in neonatal abstinence
(NAS), While
symptoms of NAS often abate within days or weeks, there is

syndrome indicating opioid withdrawal.
lacking consensus regarding possible harmful long-term
consequences on developmental outcomes and studies show
varying results, depending on methodology and outcome
measures (8, 9). However, results from a rigorous longitudinal
randomized controlled trial showed that children exposed to
opioid agonists prenatally follow a pattern of normal
development during the first 3 years of life (10).

Studies of effects of prenatal opioid exposure beyond 3 years
are few and show divergent findings (11). Some reports indicate
that opioid-exposed children have higher risk of difficulties in
childhood
development

such as cognitive, neuro—and psychomotor
(12), mediated in part through suboptimal
maternal caregiving. Other studies show heightened internalizing
and externalizing behavior problems, conduct disorders and
ADHD diagnoses (13). However, there is little evidence to
support direct relationships between prenatal opioid exposure
and adverse developmental trajectories into later stages of
childhood and adolescence. Rather, the adverse effects observed
on child outcomes appear to be mediated and moderated by a
number of individual and environmental factors and the
interplay between these factors, not the opioid exposure per se (11).
Addiction treatment alone may not be sufficient to address
the underlying factors that can affect child safety and
development in families with OUD. This vision is embedded in
the Norwegian OMT program, which aims to provide
comprehensive, collaborative care for opioid-addicted parents
and their children within the framework of the free national
public health care system. Pregnant patients enrolled in the
national OMT program in this country are subjected to strict
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control routines such as regular urine tests, counselling, regular
pregnancy checkups and child welfare referral when required.
These national guidelines for pregnant OMT patients and their
children outline a structured follow-up regimen from birth to
school-age (14), involving hospital services as well as a range of
health professionals in the field of addiction treatment, mental
health and education services. As a result, studies on OMT
cohorts in this country have shown very little concomitant
drug use in pregnancy and birth parameters of children born
to mothers in OMT are within the normal ranges (15, 16). A
substantial number of mothers retain custody 8 years after
delivery and a recent study showed that children growing up
with parents in stable OMT have significantly better mental
health in early school age than other vulnerable groups such as
children placed in foster care (17).

Despite good retention and rehabilitation, mothers in OMT
often share many of the difficulties of addicted mothers outside
OMT such as socioeconomic and interpersonal challenges.
There is also a prominent fear of losing custody of children in
this group of mothers, which is dependent on adherence to
the schedules and rules in the OMT program. On top of
contextual risk factors, women with OUD have high risk for
comorbid psychopathology—in particular mood disturbances
—that influence child care which in turn may account for
reduced distress tolerance in the parenting role (18). At the
neurobiological level, caregiving challenges observed in
parents with opioid addiction may reflect the general
dysregulation of neural circuits underpinning reward and
stress responses seen in addiction (19), which are also
important for parenting (20, 21).

Parenting stress is one of the most prominent sources of
stress and is experienced by all parents to some degree (22—
24).
specifically with the parenting role and is influenced by

Parenting stress accounts for the stress associated
factors residing both within each parent and factors in their
environments (25, 26). There is compelling evidence that
mothers with opioid addiction typically have more stress in
their lives compared to mothers from normative samples (27).
Less is known about how OUD treatment and treatment
stability enable opioid-addicted mothers to manage parenting
over time,—especially faced with personal and child related
challenges. Studies of early mother-child interaction have
consistently found patterns of poor sensitivity and
responsiveness to infants’ emotional and behavioral cues in
dyads of

normative dyads (28, 29). However, difficulties with sensitive

substance-dependent mothers compared to
parenting are multiply determined and may be compounded
by infants’ display of “difficult behaviors” such as fussiness
and disrupted sleep pattern—often occurring in infants
exposed to opioids in utero and known as neonatal abstinence
syndrome (NAS) (30). Parenting an infant with regulatory
problems or raising a child with behavioral challenges tends
to increase parenting stress, and parents who experience
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greater parenting-related stress may be more likely to parent in
ways that maintain child problems or even put the child at risk
for maltreatment (31, 32).

While many studies have assessed parenting in substance
using populations, outcomes reported are frequently
confounded by factors as parental concomitant substance use
and psychiatric comorbidity in the study groups. As such,
longitudinal studies of children of mothers in stable OMT are
needed to explore developmental consequences of prenatal
opioid exposure per se.

The longitudinal data presented here stem from a
prospective observational study of mothers enrolled in OMT
in pregnancy and their children exposed to opioid agonists
stable

environments. In parallel, an age matched comparison group

prenatally who were raised in relatively home
of non-exposed children and mothers with no history of drug
addiction was followed. Participants in the OMT study group
had been in this treatment on average 2.5 years at study
inclusion and were stable in treatment throughout the study
period. Further, this is a group with very limited concomitant
substance use and less psychological distress symptoms than
reported in similar study groups, i.e., (33). Also, 80% of the
included children lived with biological parents when they
were 8 years. Both study cohorts were followed from
pregnancy to school-age.

Specifically, we aimed to describe (a) parenting stress, (b)
perceived child behavioral problems, and (c) post-natal mental
health of mothers in OMT and a comparison group of non-
dependent mothers from infancy to early school age and to
explore the association between child behavior problems and

parenting stress in the two groups across time.

2. Methods and materials

To date, OMT in Norway includes ~8,000 individuals, one-
third being women. The number of pregnancies in the OMT
program has been low and stable in the period 2005-2015
with a mean number of 28 pregnancies per year, representing
0.06% of the general pregnant population in Norway during
the same time period (34).

2.1. Participants

2.1.1. Participants in opioid maintenance
treatment

Data included in this study is part of a prospective,
longitudinal cohort study of children born to mothers in
opioid maintenance treatment in Norway who were included
during a 2-year period (2005-07). Around 30% of the OMT
population of 7,500 individuals in the country were women.
The annual birth rate of children exposed to OMT-
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medications has varied between 25 and 40 since OMT was
introduced as treatment option in 1998.

Women in the OMT-group were contacted if they had a
pregnancy due date between January 2005 and January 2007
and had used either methadone or buprenorphine during
pregnancy. Recruitment took place through local GP contacts,
regional OMT centers and treatment facilities throughout
Norway. Of the 47 pregnant women in OMT in Norway
identified at the start of the longitudinal project, six declined
to be included, two miscarried, one child was excluded due to
a severe congenital disorder which yielded a 76% participation
rate (N=36). A majority of the mothers (68%) in OMT had
been in stable in this treatment for a considerable time before
pregnancy was confirmed (31.1 months, range: 3-81 months)
and used methadone as their OMT-medication while the rest
used buprenorphine. There was very little concomitant illicit
drug use (35), but almost all mothers in the OMT group
smoked cigarettes daily during pregnancy.

2.1.2. The community sample comparison
group

Describing the trajectories of parenting stress and child
behavior problems within the OMT group was the main goal
of this study. It was not feasible to recruit a control group
matched on socio-economic/demographic variables for a
long-term follow-up study in Norway, due to high living
healthcare
Nevertheless, an age matched community sample of healthy

standard and free and social services.

pregnant women without illicit drug use or psychiatric
illness were recruited to serve as a “comparison group”
(COMP, N=36) as a
developmental trajectories throughout the follow-up period.

means to address general
The COMP participants were recruited through local health
care centers in and around the capital city. Importantly,
potential main effects of group may therefore be confounded
by socioeconomic and opioid-related influences. On the
other hand, an absence of overall group effects may suggest
a rather well-functioning OMT group. Accordingly, we are
primarily interested in age*group interaction effects that
could indicate differences in developmental trajectories.
Information about the infants (i.e., weight, presence of
neonatal abstinence symptoms) was obtained directly from
records. Recruitment and inclusion

hospital medical

procedures are described in more detail
publications (36, 37).

Descriptive statistics and socio-demographic variables are in

in previous

the two groups at study inclusion and 8 years later are shown in
Table 1. The proportion of women in OMT in employment or
education-related activities increased during the study period,
and more disclosed having a stable partner. The rate of
smoking was unchanged and high in the OMT group.

Some of the children in the OMT group were placed out-of-
home during study period,

and foster-parent reported
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TABLE 1 Key characteristics of the two study groups at delivery and 8
years later, 2.2. Procedures
Variables Birth 8 years

Participants received verbal and written information about

OMT COMP OMT COMP

the study at the time of recruitment and signed consent forms
(n=36) (n=36) m=26) (n=24)

with permission to be contacted again for further assessments

NAS yes/no 23/13 (63.9%) - _ - as the child grew older. They also signed separate consent
Birthweight () M (SD) 3,146 (599) 3,618 (343) _ _ forms prior to each assessment. Data was collected in
Age mother M (SD) 322 (47) 326 (47) 400 (50) 400 (47) pregnancy, during infancy (3 and 6 months), in toddlerhood
Gestational age M (SD)  38.6 (2.5) 1400 (0.7) B B (1 and 2.5 years), preschool period (4.5 years), and school age
Methadone N 2 _ 15 _ (8 years). The study was approved by the Regional Ethics
Dose mg, M (range) 1085 (0-660) ~ 120 (0-440) ~ Committee (2013/1606/REK Ser-@st B) and conducted in
. accordance with the Declaration of Helsinki (1964).
Buprenorphine, N 10 - 11 -
Previous publications from this study group have addressed
Dose mg, M (range) 13.3 (3-24) - 12.0 (4-20) -
) . various aspects of both parental and child functioning (17, 35,
Smoking yes/no 35/1 0/36 22/4 3/21 .
38-40) throughout the 8-year follow-up-period. Here we
Work or study yes/no 3/33 35/1 10/16 24/0 . .
analyze key outcomes across the whole study period, focusing
Partner yes/no 11/25 36/0 18/8 23/1

primarily on parenting stress and child behavioral problems.

Methadone and buprenorphine doses are not comparable because some of
the women converted medication during the study period. All participants
were white, Norwegian women. e .
s . gan . 2.2.1. Attrition and retention rates
Women in the comparison group who reported smoking were party smokers.

During the 8-year study period, five boys and two girls in the

OMT group were placed out-of-home by Child Welfare Services.

information was collected after placement. Nevertheless, only Three children were removed from home between the 1 and
information given by the biological mothers (original mother- 2-year assessments, and one mother withdrew from the study
child dyads) at each assessment point was used in the present shortly after the child was 1 year old (see Figure 1). Two
study. All available data from these mothers was used, even children were placed in foster care before the 4-year assessment,
those with missing data for some assessments. The total and another two children before the 8-year assessment. The two
number of participants with complete data sets amounted to mothers who discontinued the study prior to the 8-year
26 mothers in the OMT group and 24 comparison mothers assessment did so because they feared potential stigma. The
(see Figure 1). COMP group was reduced to 31 participants at the 4-year
3 children have been 2 children have 2 children have been
placed in foster care, 1 been placed in | i placed in foster care. 2
dyad has withdrawn foster care i dyads have withdrawn
A i | S
Opioid maintenance | (o (o :
N =36 N = : N =32 : N = N=2
group (OMT) 36 3 °
Age in years: 0.5 1 25 4.5 8

Comparison group
(COMP)

4 dyads have withdrawn (one of which
is excluded and one dyad is indisposed
due to illness)

8 dyads have withdrawn, 1
has returned

FIGURE 1
Schematic of retention and discontinuation in the two groups across the five assessment points. Age refers to child age in years.
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assessment (85%) because four families withdrew from the study,
one mother was temporarily indisposed by illness (but returned at
the next assessment point) and one other child from this group
was excluded prior to the third assessment due to cerebral palsy.
The number of participants in the COMP group was further
decreased at the last assessment as 8 more mothers withdrew
from the study. All the mothers in the COMP group who
discontinued stated time constraints as their main reason to
leave the study.

2.3. Measures

2.3.1. The parenting stress index (PSI)

The PSI is a self-report questionnaire specifically developed
to identify potential child and parent characteristics that might
lead to stress in the parenting system (41, 42). The original PSI
consists of 120-items scored on a five-point Likert type scale,
with responses ranging from strongly agree (1) to strongly
disagree (5). Higher scores indicate higher stress. The PSI has a
Parent and Child Domain that in sum reflects the overall
degree of stress in the parenting system. An abbreviated version
of the PSI was developed in 1990 and is referred to the Short
form version (PSI-SF) (41). The PSI-SF is a direct derivative of
the full-length version and takes approximately 10 min to
complete. It consists of 36 items built upon Castaldi’s 1990
factor analysis of the original (here referred to as the long
form: PSI-LF) which demonstrated that the parenting stress
construct consisted of three central factors. The PSI-SF consists
of three subscales namely Parental Distress, PD (“I feel trapped
by my responsibilities as a parent”; “I feel lonely and without
friends”),  Parent-Child  Dysfunctional PCDI
(“Sometimes I feel my child doesn’t like me and doesn’t want

Interaction,

to be close to me”, “When I do things for my child, I get the
feeling that my efforts are not appreciated”). Difficult Child, DC
(“My child makes more demands on me than most children”,
“My child gets upset easily over the smallest thing”).

Each subscale consists of 12 items in statement form.
Agreement is rated from 1 (strongly disagree) to 5 (strongly
agree), with subscales scores ranging from 12 to 60. A total
PSI-SF score is calculated by summing the three subscales’
scores, ranging from 36 to 180. Scores above the 85th
percentile on the Total Stress scale are considered borderline
clinically significant Similarly, the cut-off scores for the
subscales are 33 (PD), 26 (P-CDI) and 33 (DC) (43).

The two versions of the PSI have been in use at different time
points in the present study due to time constraints. The PSI-SF
was completed by parents at the first and last assessment (6
months and 8 years). The full-length PSI was administered at
age 1, 2.5 and 4.5. The PSI-SF is a direct derivative of the full-
length version and has been used in many studies (44). Here
we converted all data to short form to formally model
parenting stress over time. The 36 equal-wording items that
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TABLE 2 Cronbach’s alpha for the different PSI versions.

PSI Version

Age (years) PSI_LF PSI_SF
05 NA 0.9
1.0 0.94 0.88°
25 093 0.83°
45 0.94 0.91°
8.0 NA 0.94

Cronbach’s alpha.
?Denotes the values computed for short form versions constructed from items
in the long form of the PSI.

constitute the PSI-SF were extracted from the full-length
versions and plotted into PSI-SF templates. The scale reliability
of the PSI-LF and the PSI-SF supports this construction
procedure as shown by good inter-item reliability (Cronbach’s
alpha) for the original PSI-LF and PSI-SF as well as the three
constructed PSI-SF questionnaires (see Table 2).

2.3.2. The Edinburgh postnatal depression scale
(EPDS)

The EPDS is a set of ten screening questions that can
indicate whether a parent has symptoms that are common in
women with depression and anxiety during pregnancy and in
the year following the birth of a child (45). To complete this
set of questions, the parent should select the number next to
the response that comes closest to how they have felt in the
past 7 days. Responses are scored 0, 1, 2 and 3 based on the
seriousness of the symptom). The total score is found by
adding together the scores for each of the 10 items. Based on
a number of studies, a cut-off of 13 or higher could be used
to identify pregnant and postpartum women with higher
symptom levels, whereas lower cut-off values could be used if
the intention is to avoid false negatives and identify most
patients who meet diagnostic criteria (46).

2.3.3. The hopkins symptom checklist-25
(SCL-25)

The SCL-25 is a widely used screening tool for measuring
anxiety and depression in both clinical and normative samples
(SCL-25, 47). It comprises a 10-item subscale for anxiety and
a 15-item subscale for depression. In the version used here,
each item relating to a symptom is rated from 0 (none) to 4
(very much). Scores for each subscale were computed as
averages across the 15 depression items and 10 anxiety items.
In accordance with a previous study using this questionnaire
version, a cut-off of >1.0 was used to identify participants
with at least some distress (48). In the present study, SCL-25
data was available from measurements in pregnancy, 6
months after delivery and at child ages 2.5 and 8 years.
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2.3.4. Child behavior checklist (CBCL 1 ¥2-5)

This 100-item checklist (49) measures specific emotional
and behavioral problems of children ages 18 months through
5 years. The questionnaire is administered to parents or other
caregivers who know the child well. Caregivers rate items
describing statements relating to behavior on a scale from
zero to two, with higher scores indicating greater problem
severity. Items are summed to make up seven subscales
(emotionally reactive, anxious/depressed, somatic complaints,
withdrawn, sleep problems, attention problems and aggressive
behavior) which in turn can be combined into two higher-
order scales; internalizing and externalizing problems, and a
total difficulty score. The minimum possible score is 0 and
the maximum is 200. In this study, the Child Behavior
Checklist (CBCL 1 %-5) was administered to mothers at child
ages 2.5 and 4 years.

2.3.5. Strengths and difficulties questionnaire
(SDQ)

The parent version of the SDQ is designed for children aged
4-16 years. The questionnaire consists of 25 items distributed
on 5 subscales of five items each (emotional problems, conduct
problems, hyperactivity/inattention problems, peer problems and
prosocial behavior). The first four scales are summed to
calculate a fotal difficulties score (0-40), used here. Higher scores
one the SDQ indicate more difficulties. This questionnaire was
completed by mothers at the last assessments (8 years).

2.3.5.1. Common scale for behavior scores

The CBCL and the SDQ are used to measure the same
underlying construct: behavioral difficulties. The number of
items and composite scales differ. However, previous studies
show that the sum scores from the two instruments are
strongly correlated (50, 51). To enable longitudinal analysis
across time points, we chose to rescale both scores to 0-1.
Ratings were converted to a number between 0 and 1, based
on the minimal and maximal possible score in each
instrument such that new score would reflect the “relative
problem load”. Here we used the new score for inferential
statistics, but also report raw scores from each questionnaire
(total scores). Sensitivity analyses of main group differences
were conducted to assess the face validity of the common
scale score (see Supplementary Material).

2.4. Statistical analysis

All analyses were performed using R version 4.1.0 (packages
are described in the Supplementary Material). For PSI, child
behavior scores and SCL data, mixed effects regressions were
used to account for dependencies in the data. Models were
implemented in the Ime4 package in R and assessments nested
within mother (subject). Mixed effects models allow easy
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inclusion of covariates at within- and between subject levels as
well as different random effect variables. Mixed models are also
flexible with regards to unequal group size and some types of
missing data. A random intercept for participant was used in all
models to account for the non-independence of data within
participant. Age was modeled as a categorical predictor due to
the limited number of assessments and relative variability in the
measurement times. All models included the design relevant
fixed effects group and age and group-by-age interaction.
Variance explained by inter-individual differences in birthweight
and sex, (and years in treatment) were tested during model
selection for the analyses of PSI scores and problem behavior. A
decrease in Bayesian Information Criterion (BIC) of 2 or more
was used as an indication of a superior model. For the final
models, the results from REML model are reported. Overall
contrasts were performed with Satterthwaite’s method for
denominator degrees of freedom. Tukey correction for multiple
comparisons were used for post hoc contrasts. A separate
regression was performed on the OMT data to assess whether
neonatal abstinence syndrome (NAS) explained variance in the
reports of behavior difficulties or stress. Group differences in
the EDPS data were assessed with an independent samples
Welch’s t-test, which is robust to unequal variances, was used to
test for group differences in the postnatal depression (EDPS)
data. A significance level of 5% was used for all analyses.
Internal consistency of the converted PSI scales was assessed by
Cronbach alpha (a). We also report Pearson correlations to
describe the associations between the two main outcomes (total
PSI score and child behavior scores) at the three time points
where both measures were collected (2.5, 4.5 and 8 years).

A third of the participants discontinued or were excluded
during the follow-up period (n=22). To assess whether the
participants who discontinued had worse mental health at the
first assessment (in pregnancy) compared to those that
completed the whole study, we conducted a sensitivity
analysis comparing SCL-25 scores at the first assessment
(Welch’s t, completed vs. discontinued).

3. Results
3.1. Reported parenting stress

3.1.1. Total parenting stress

Figure 2 shows the distribution of parenting stress scores at
each assessment. Total PSI-SF scores were on average 7 points
higher in the OMT group (Momrt =69, Mcomp =62). The
mixed regression for the total PSI score showed a significant
main effect of group (F;741="5.5, p=0.022) and age (Fy5535=
24.5, p<0.0001) and age*group interaction (Fj,s35=3.1, p=
0.016). Pairwise comparisons showed significant group
differences at the first (6 months: Meanp;z OMT > COMP =
6.5, p=0.038) and last assessment (8 years, OMT > COMP
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FIGURE 2

Showing the trend in PSI over time and scores for each participant (A) group-wise mean total PSI-SF with 95% confidence bands for the five time
points. Age is presented on numerical scale on the x-axis to illustrate relative timing of assessments. (B) Box- and dot plots of total PSI-SF scores
presented group-wise at each time point. OMT: dark blue, COMP: light blue. The box plot notches represent the 95% Cl of the median in the
middle line). Dots show the total PSI-SF score for each participant and each point of assessment, presented on a categorical x-axis. Dashed grey
lines indicate the 80-point threshold, often used as a cut-off for clinical problems.
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11.9, p=0.0008). A separate regression of PSI in the OMT
group only, showed that neither time in OMT treatment nor
neonatal abstinence syndrome (NAS) were significant
predictors of parenting stress, and did not improve model fit.
The intraclass correlation (ICC) was 0.52, indicating relatively

high consistency in reports across assessments within-subject.

3.1.1.1. Sub-scales of the PSI

For the Parenting Distress (PD) subscale there was a
significant main effect of group (F,;,7,=9.7, p=0.003) and
age (Fy2447,=8.7, p<0.0001) and group*age interaction
(Fi2447=3.6, p=0.007). Post hoc
significant group differences at every assessment apart from

contrasts showed
1 year. For the DC sub-scale there was no significant main
(F1,71.9=0.8, p=0.38) or interaction effects (F4,465=1.4, p
=0.25) involving group, but a main effect of age (Fj,465=
47.4, p<0.0001). For the PCDI subscale there were no
significant main (F; 736 =3.4, p=0.07) or interaction effects
(F4249=2.3, p=0.06) of group, but a main effect of age
(F4240 =23.4, p<0.0001). Figure 3 shows the average scores
and confidence intervals on the three subscales which
compose the PSI total score across the study period.

3.2. Symptoms of psychological distress

3.2.1. Reported depression and anxiety: The
hopkins symptom checklist (SCL-25)

The SCL-25 was administered in the last trimester of
pregnancy, when the child was 6 months, 2.5 years, 4.5 and 8
years. Figure 4 shows that the average SCL-25 score was

Frontiers in Pediatrics

higher in the OMT group across the whole study period from
pregnancy (age=0) to 8 years (main effect: F,0=15.6, p=
0.0002) with a large spread of scores. Group contrasts showed
that there were significant differences at each measurement
point (ranging between 5 and 13 points difference in sum
score, all p’s<0.0046). Seven women in the OMT group
scored >1 on average across all measurements. There was a
significant main effect of age (Fs;5; = 15.6, p <0.0001), and a
group*age interaction effect for the total SCL-25 score (F; g
=3.17, p=0.026). Separate models for anxiety and depression
subscales showed similar and robust group differences across
the measurements (p’s < 0.0006).

The sensitivity analysis of baseline scores for the
participants who completed all assessments and those who
discontinued at some point during the study, showed no
significant difference in SCL-25 score for either group [OMT:
mean difference (4)=0.06, p=0.77; COMP: A=-0.01, p=
0.91]. Therefore, it is not evident that those who discontinued
or were excluded from the study had worse mental health
than those who did not.

3.2.2. The Edinburgh postnatal depression scale
(EPDS)

We observed large differences in the average scores on the
EPDS for the two groups (see Figure 5. Welch’s t465=4.8, p<
0.0001, Cohen’s d=1.1), but also a large difference in the
spread of scores. While the average of the OMT group was just
barely below the cut-off for maternal post-partum depression
(scores >10) on the EPDS, none of the participants in the
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The lines with points in figures A—C show the average PSI-SF score across the five assessment points for the three subscales of the PSI-SF. (A)
Parental distress, (B) Parent Child Dysfunctional Interaction and (C) Difficult Child. The shaded areas within the dotted lines represent the 95%
confidence intervals. The x-axis is linearly scaled with time to illustrate the measurement intervals.
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Overview of the average SCL-25 scores by group and measurement Boxplots and dots showing individual EPDS sum scores for each
occasion. Dots d\sptay average score per partlcwpant. at each participant in the two study groups.
assessment. SCL-25 ratings from 4 Y2 years were not available

the comparison group (COMP: r=0.4.0, p=0.016; OMT: r=
0.11, p=0.5).

comparison group scored above this cutoff 3 months after

delivery (M £ SD: COMP =4.49 + 2.44, OMT = 9.34 + 5.58).

3.3. Parent reports of child problem

behavior

3.2.2.1. Associations between EPDS and parental

distress Figure 6 shows the distribution of parent-reported problem
There was a moderate significant correlation between the EPDS scores collected when the children were 2.5, 4.5 and 8 years old.
score and the total PSI-SF score at 6 months (r = 0.24, p = 0.040) The mixed model of the (normalized) behavioral problem
and the EPDS score and the parental distress (PD) subscale at 6 scores showed a significant effect of group (F;;95=15.0, p=
months (r=0.29, p=0.013). Group-wise analyses showed that <0.001) and age (Fs1194=52.3, p<0.001), and a significant
this association was solely due to a significant correlation in interaction effect (F,j194=3.8, p=0.024). The problem
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FIGURE 6
Boxplots of the average rescaled (0—-1) problem score per group and
age. Individual averages are superimposed as dots on the boxplots.

reports were on average 7% higher in the OMT group. In both
groups, average scores were higher at the 4.5-year assessment.
While reported difficulties significantly decreased from 4.5 to
8 years in the comparison group (t05=4.3, p <0.001), scores
in the OMT did not (#,95 = 1.18, p=0.47, Tukey adjustment).
The variability in scores was notably higher in both groups at
the 8-year assessment (see Figure 6). The ICC was 0.38. A
separate regression analysis in the OMT data, showed that
neonatal abstinence syndrome (NAS) was not a significant
predictor of behavior problems, and did not improve the
model fit. Two sensitivity analyses showed group differences
in the raw problem score data (CBCL and SDQ), results and
descriptive statistics can be found in the Supplementary
Material.

3.3.1. Associations between parenting stress and
child behavior problems

Pearson correlations between total parenting stress and
child behavior problems at the three assessment points: 2.5,
4.5 and 8 vyears are displayed in Table 3. Coefficients are

10.3389/fped.2022.1087956

shown separately for the two groups. Overall, there were
medium and strong correlations between scores across time
within both outcome measures in the two groups. There was
strong association between total PSI score and child behavior
problems both at child ages 4.5 (r=0.74, p <0.0001) and 8 (r
=0.72, p<0.0001) in the OMT data. Similarly, for the
comparison group the correlation between total PSI score and
child behavior problems was highest at 4.5 (r=0.68, p<
0.0001) and 8 years (r=0.63, p=0.0014). Because the group
differences were noticeably more robust on the PD (parental
distress) subscale, we also tested the correlation between the
PD and SDQ reports at 8 years which showed a significant
positive association (t45 =4.5, p <0.0001).

4. Discussion

This study describes the trajectories of parenting stress,
mental health and reports of child behavior problems in a
cohort of women in opioid agonist treatment during
pregnancy and their children. The mother-child dyads were
followed for 8 years alongside a comparison group of mothers
without history of substance use. On average, mothers in the
OMT group reported poorer mental health, more child
behavior problems and more parenting stress and distress
throughout the study period. At the same time, group
differences were rather small, and few scored above clinical
cuff-offs. Indeed, the group differences were largely due to a
handful of participants with high scores across outcomes.
Altogether, mothers in stable OMT share many of the same
challenges of parenthood with mothers from a normative
sample.

Although mothers in the OMT group reported somewhat
higher parenting stress than mothers in the comparison
group, there were large within-group variability in scores (see
Figure 2, 2). Both study groups demonstrated similar patterns
in parenting stress over time: increasing levels of stress
towards toddlerhood and decreasing stress as children grew
older. However, the distribution of scores at the subscales

TABLE 3 Pearson correlations for main outcomes within the two study groups.

OMT group
Prob 2 Prob 4 Prob 8 PSI_tot 2 PSI_tot 4 PSI_tot 8

Comparison group Prob 2 0.74 0.56 0.53 0.57 0.47

Prob 4 0.45 0.69 0.60 0.74 0.67

Prob 8 0.36 0.36 0.39 0.50 0.72

PSI_tot 2 0.44 0.49 0.52 0.63 0.46

PSI_tot 4 0.26 0.68 0.54 0.60 0.68

PSI_tot 8 0.29 0.41 0.63 0.72 0.61

The matrix shows the correlations between problem and stress (PSI total) measures at the three measurement points where both outcomes were assessed. Upper
right part of the matrix shows correlations for the OMT group the lower left part shows the corresponding correlations for the comparison group [all correlations
significant at the unadjusted 0.05 level are marked in bold. Correlations significant after Bonferroni correction 0.05/30 tests (p <0.0017) are marked in italic].
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level of the PSI differed in the two groups. While there were no
significant group differences in parent-child dysfunctional
interaction (PCDI) or perceptions of child difficulties (DC),
we found a significant and robust difference in reported
parental distress (PD) from toddlerhood onwards. Further
inspection of the longitudinal trajectory of parenting stress
showed a peak in both groups when the children were 2 %
years old. This finding is consistent with studies showing that
parents experience higher stress in toddlerhood that typically
decreases with increasing child age (26, 52). Considering that
most 2- and 3-year-olds have tantrums, can resist parental
direction and say no to many things, toddlerhood is
challenging for most parents. The resistance and protesting
behavior that typically characterizes toddlerhood would likely
increase the demands of parenting and exacerbate parenting
stress. In addition, whether the child is able to successfully
regulate emotions is important because it is implicated in
behaviors which are characteristics of externalizing behavior
problems (53, 54).

It is unsurprising that mothers with opioid addiction have
more stress in their lives compared to a low-risk group of
mothers without a history of addiction. Individuals in
established OMT typically have a more stable lifestyle than
individuals with opioid addiction outside treatment (55), but
more psychosocial and psychiatric vulnerability than healthy
comparison groups (56). Sociodemographic risk factors act as
distal stressors in both addicted and non-addicted mothers,
which likely reduces tolerance for subjective stress experienced
in the parenting role (26, 57). Other distal sources of stress for
mothers in OMT may be associated with aspects of the
treatment itself. We suggest that the types of surveillance
mothers are subjected to in the national OMT of this country
acts for better and for worse: On the one hand, the guidelines
require close monitoring of women and children, especially
during pregnancy and the first year after birth. This may cause
stress and fear of making mistakes (41) in mothers who have
had histories with child welfare
experienced removal of children earlier. On the other hand, a

involvement or have
coordinated treatment program facilitates access to many
services that can help mothers to cope with parenting
challenges that arise. Observation, guidance and parental
training services are offered both as residential treatment and
home-based assistance. Seven women in this study stayed in a
mother-infant facility before and after delivery for shorter or
longer time, and more than half the women in the OMT group
received support from Child Welfare Services (CWS). In a
previous paper based on the same cohort, it was reported that
CWS had been involved in 19 out of 26 families when the
children were 4 years old (58) primarily by offering assistance
such as daycare, visiting homes and parental counseling, but
also with out-of-home placements of the children. At the last
assessment point in this study, seven of the original 36 children
in this study had been moved into foster care.
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Despite moderate differences in total parenting stress over
time, there were group differences in reported anxiety and
depression symptoms (SCL-25) that persisted throughout the
study. These were largely driven by a subgroup of mothers
with high symptom load (Figure 4). Seven mothers in the
OMT group scored higher than the cutoff (>1) on depression
symptoms and four on the anxiety subscale of the SCL-25.
Further, nine of the 36 mothers in the OMT group scored
above the clinical cut-off for postnatal depression when their
children were 3 months old as measured by the EPDS. At the
same time, none of the mothers in the comparison group
scored in the clinical range for postnatal depression. A risk
factor commonly associated with maternal addiction is
psychological maladjustment especially increased symptoms of
anxiety and depression (59). These conditions are comorbid
and associated with adverse child outcomes (60).

Parental distress was significantly correlated with postnatal
depressive symptoms—but only in the comparison group.
Both these life
circumstances specifically

measures may reflect more general

and psychosocial burden, not
related to the parenting role as such. For example, many of
the mothers in the OMT group lived in residential care prior
to and after delivery. While the stay at an institution entails a
lot of care, verbal reports indicate that these women
experience considerable worries about potential relapse and
consequently losing custody of their children. It is also likely
that the prevalence of neonatal abstinence symptoms, causing
worries or difficulties with stress coping. Interestingly, in a
previous paper on the same women it was found that while
depressive symptoms were significantly reduced from the last
month of pregnancy to 6 months later, the trend reversed
from 6 months after birth to 2 years later (38).

Reports of child behavior problems were significantly higher
in the OMT group at all three points of assessment. In both
groups, the highest level of behavior problems was reported at
4.5 years. However, while behavior problems decreased between
4.5 and 8 years in the comparison group, they remained higher
and relatively stable in the OMT group in the same period. This
result may be a sign of de facto more behavior problems among
opioid-exposed
Alternatively, mothers in OMT who struggle more with the

children compared to non-exposed peers.

parental role (high PD scores) may also perceive children as
“difficult”. According to a transactional model of development,
there are dynamic, reciprocal processes of continuous interaction
between a child and the caregiving environment (61). It was
previously found that parents report somewhat more behavior
problems than teachers when the children were 8 years old, but
the overall interrater agreement was high (41).

There was a strong positive correlation between parenting
stress and child behavior problems among mothers in OMT
and a somewhat weaker association in the comparison group.
These data align well with previous studies (62, 63) showing
that parenting stress was positively associated with behavior
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problems from infancy to childhood (64). Future studies with

larger sample sizes are needed to study the causal
relationships between child behavior problems and parenting
stress over time and include relevant mediating and
moderating factors into the models. Variability in behavior
problem scores was notably higher in both groups at 8 years.
Also, previous studies showed increasing variation with
increasing age (65, 66).

The findings presented here have implications for clinical
practice and future research. First, the continuous heightened
rates of psychological distress symptoms that characterize
mothers in OMT should be given attention from the
addiction treatment field and is also relevant for child mental
health services. Importantly, the large spread in scores
indicates notable individual differences that need to be
addressed in terms of differentiated services and measures
tailored to each family’s individual needs. The bidirectional
nature of parenting stress and child behavior problems
necessitates a keen-eyed perspective on this complexity.

The SDQ and CBCL are among the most commonly used
screening methods for assessing the presence of potential
behavior problems in children. Although these instruments
provide descriptions of a child’s behavior, clinical use is often
pragmatic and context dependent: Whilst a cut-off score on
symptom-loaded questionnaires may differentiate between
children needing intervention and those who do not, the
clinical decisions largely depend on a collection of additional
information. Notably, scores above or below the clinical
thresholds do not always correspond to the parent’s own
perception of the significance of the child’s behavior problems.

One key finding here is that although overall parenting
stress was higher in the OMT group, the differences were
largely explained by higher parental distress ratings from
toddlerhood onwards. It is suggested here that parental
distress in this vulnerable group of mothers-child dyads may
be a key factor for clinicians when planning counseling,

guidance and supportive measures.

4.1. Strengths and limitations

The longitudinal design of the study is a key strength of the
study. A selection of outcomes related to demographics, life
circumstances, psychosocial development, health and well-
being were collected over almost a decade. As such, the OMT
group who provided data for the present study is unique in a
national and international context Compared to many other
studies of outcomes related to OMT, this group led a
relatively stable lifestyle with fewer psychosocial vulnerability
factors. Also, most of the women in this study maintained
custody of their children. More than two-thirds of the women
recruited nationally completed the whole study and retention
rate was highest in the OMT group. Mothers in current OMT
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knew that their responses would not be shared with treatment
providers or CWS. The result was an excellent working
alliance with the participants as reflected in the high retention
rate. Further, the OMT group were subjected to very tight
follow-up during the first years of the study period and had
minimal on-top use of illicit drugs (38, 56).

Several limitations should be acknowledged. Firstly, the small
sample size from a single country limits the external validity of the
study and the generalizability of the results. However, all women
who gave birth while in OMT program in Norway during the
inclusion interval were invited to participate, and 76% did. Our
study has limited statistical power with 24-36 datapoints per
assessment. However, the correlations between within-subject
measurements across time was high (ICC) and statistical models
that can accommodate all the available data were used.
However, the modest number of participants also limited the
choices of statistical approach. More advanced methods (such as
structural equation models) would allow assessment of the
directional effects of the main outcomes measured at multiple
timepoints but require larger study samples. Future studies are
needed to assess potential causal relationships between parenting
stress, child behavioral problems and mental health.

Because there was some loss of data over time, the results
from the latest timepoints should be interpreted with some
caution as missing data may not be unrelated to the main
outcomes. To assess this, a sensitivity analysis was conducted
to check whether the parents that were excluded or
discontinued the study had worse mental health at the first
assessment (in pregnancy) compared to those that completed
the whole study. This analysis showed no difference in mental
health at study entry between those who completed the study
and those who discontinued. Further, the PSI data analyzed
here come from two different versions, with overlapping items.
While using the same version of the PSI would have been
ideal, the Cronbach alpha () showed satisfactory consistency.

Here parental stress, mental health and child behavior
problems were based solely on self-reports from the same
individuals (mothers). Using several data sources can diminish
the effects of reporting bias. However, in a recent paper
findings showed high agreement between parents and teachers
on reported SDQ at child age 8 years in this cohort (41).

A key limitation to consider is that the “normative”
comparison group was only matched on age and time of
pregnancy.  There
sociodemographic factors and life circumstances in the two

were  considerable  differences in
groups. For instance, nearly all mothers in the OMT group
and none in the comparison group were smokers. This is in
line with previous research showing that 97% of pregnant
women in opioid maintenance treatment used tobacco (67).
Studies have suggested that prenatal exposure to tobacco is
associated with attentional deficits, behavioral problems, as
well as impaired memory function (68). Children born to
opioid-maintained women may therefore be potentially at
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double risk for negative developmental outcomes from both
prenatal opioid and nicotine exposure. Altogether, this could
mean that the group differences found here may be inflated
and could be smaller if the comparison group had been
matched on smoking, sociodemographic variables, and other
risk factors. It is noteworthy that despite the high rate of
smoking among women in the maintenance treatment, group
differences remained small. This may indicate that smoking
has less effect on child behavior over time when other
maternal lifestyle factor are under control.

The families in this study have been followed by the same
two researchers over nearly a decade. This has undoubtedly
led to high retention in the study but may also have had
some influence on the outcomes of this study. At each
timepoint, most participants consented to be contacted again,
and expected invitation to follow-up assessments. This may
by itself have conferred support and constituted a stabilizing
factor in life of individuals who have experienced a lot of
turbulence with treatment providers and authorities. Also, the
study’s explicit aim to study developmental trajectories in
children could prompt caregiving competency in parents who
have many concerns about their children and the potential
harm caused by prenatal opioid exposure.

These data may also be relevant in light of the stark increase
in prescription opioid misuse in many countries. The relatively
stable group tested here with a history of heroin addiction and
long-term OMT may share characteristics with patients who
develop opioid addiction following pain treatment, and the
results may therefore better generalize to these patients than
individuals with current illicit drug use. The OMT group
tested here present with higher problem load and stress than
the community sample, yet most individuals have scores that
fall within the non-clinical range. It is also possible that the
mothers in this OMT group is exposed to fewer and different
life stressors than most women currently using drugs illicitly.
Accordingly, high stress and problem behavior is not a
necessary, direct consequence of prenatal exposure to opioids.

4.2. Conclusion

Increasing use and misuse of opioids can have ripple effects
on families. In pregnancy, opioid addiction is recognized as a
major risk factor, and there is concern for the growing number
of children exposed to opioids prenatally and potential adverse
developmental outcomes. While findings showed somewhat
higher parental distress and child behavior problems in the
OMT group assessed here, scores are largely in the sub-clinical
range across a time period of 8 years. Compared to other study
samples, mothers in this group had little problems with illicit
drug use and provided a stable caregiving environment for
their children over time. Consequently, it is suggested that
prenatal opioid exposure by itself does not cause developmental
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problems. This notwithstanding, a small number of the dyads
studied here scored in the clinical range across several
measures which underscore the need to identify high-risk
mother-child dyads in order to render specialized services and
tailored follow-up measures.
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