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Abstract

Background: Onset of depression and anxiety can occur before, during, or after pregnancy, and ongoing conditions can either
improve or deteriorate at al stages. National and international guidelines recommend that maternal health care should contribute
toimproving pregnant women’s mental health by consistently asking pertinent questions during pregnancy and offering necessary
support and care. The implementation of a program for psychosocial assessment has been carried out in aregion in Sweden. The
program includes the identification of risk factors and ongoing mental ill-health, consultation with psychologists within maternal
and child health care, and care pathways to other health care providers.

Objective: The general aim of thisresearch project isto investigate the effects of a program for psychosocia assessment during
preghancy on patients, as well as to evaluate the experiences of midwives and psychol ogists when working with the program.

Methods: A multimethod study design will be used to evaluate possible effects of aprogram for psychosocial assessment during
pregnancy, including a pre- and postimplementation comparison, alongside a qualitative study of the professionals’ perspectives.
Data sources for the research project include patient data from the Swedish Pregnancy Register, medical records, questionnaire
responses, and interviews with midwives and psychologists.

Results: The recruitment process is completed, and data collection and analysis are ongoing. The dissemination plan includes
severa publications of original research and two doctoral theses.

Conclusions: This study's results are expected to be relevant for maternal health care, both nationally and internationally, as
scientific evaluations of the effects of implementing a program for psychosocial assessment during pregnancy are scarce. The
implementation and eval uation of the program may hopefully, in the future, serve asamodel for more standardized and effective
care. It may influence national policies and attract attention asamaodel for improving perinatal mental health and maternity care.
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Introduction

Background

This paper describes the study protocol, implementation, and
planned evaluation of a program for psychosocia assessment
during pregnancy in the Véstmanland Region of Sweden.

In this protocol, mental ill-health is defined, according to the
Public Health Authority of Sweden, aseverything ranging from
temporary anxiety, depression, or insomnia to severe mental
illness. In order to be designated as menta ill-health, the
symptoms must affect well-being and functionality in everyday
life. Bipolar disorder, psychosis, severe depression, severe
anxiety, and eating disorders are examples of severe mental
illness[1].

The words “woman/women” will be used in this protocol to
refer to pregnant people, in line with previous literature in the
field. Although pregnancy is a physiological condition, rather
than an illness, the word “patient” will also be used, since the
subject relatesto ill-health and ilIness.

During pregnancy, psychological symptoms are often normal
and transient reactions to a stressful life situation. Mental
ill-health during this life stage includes a spectrum of different
conditions of varying severity [2]. A systematic review
conducted in 2017 showed an overall prevaence of perinatal
depression of 11.9% [3]. A study from Sweden found that 7%
of women had major depression and 11% had an anxiety
disorder during pregnancy [4], while a study from Iceland
showed that anxiety and combined depression and anxiety were
more common than depression alone during pregnancy [5]. In
ameta-analysis, approximately 7% to 9% of pregnant women
were estimated to meet the criteriafor both depression and some
form of anxiety [6]. Statistics from 2023 in the Swedish
Pregnancy Register (SPR) showed that 11% of pregnant women
in Sweden had been treated for mental ill-health [7].

Assessment of mental health in pregnancy isvital [8] and may,
if undetected or unaddressed, affect the health of the woman,
baby, and family [2]. Ongoing moderate to severe mentd illness
during pregnancy increase the risk for preterm birth, neonatal
complications, and smdl|-for-gestational-age babies[9]. Children
of women with untreated or incompletely treated mental illness
during pregnancy are at increased risk of emotional and
behavioral problemswhile growing up [10].

Although many depression and anxiety conditions diagnosed
in the postpartum period emerge during or before pregnancy
[11], fewer women receive support and treatment for mental
ill-health during pregnancy than in the postpartum period [12].
Women with prepregnancy moderate-to-severe mental illness
are at increased risk of relapse during pregnancy and theinitial
postpartum period [12,13]. Therefore, it isimportant to identify
thesewomen early in pregnancy, particularly those with bipolar
disorder and previous psychosis, because of therelated increased
risk of postpartum affective psychosis and other serious
conditions. Early identification can be achieved by routinely
asking all pregnant women structured questions, which enables
the creation of a care plan for the pregnancy and postpartum
period [11]. Early identification of depression and anxiety and
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timely treatment during pregnancy are essential and can reduce
therate of postpartum depression[11,14-17] aswell asincrease
the possibility that the woman’s health will improve, enabling
her to prepare for childbirth and motherhood [18].

A meta-analysis concluded that early identification, followed
by thorough psychosocia and clinical assessment, isbeneficial,
even though evidence supporting a specific method remains
limited [19]. At present, assessment with any tool can
supplement a broader professional interview, to identify those
requiring further clinical assessment and intervention. It isthus
important that professionals have appropriate training and
enough time to engage in a broad and meaningful conversation
with the patient. Referral pathways must be created to ensure
quick and accurate diagnostic assessment and effective
interventions[17,19]. In Sweden, it has been recommended that
astructured program to identify and treat mental health problems
during pregnancy be created and that multidisciplinary perinatal
mental health teams should be established in Sweden [20].

Sweden’s Maternal Health Care System

The health care system in Sweden is primarily funded by
regional governments through tax revenue. Residents have
general access to publicly funded hospital care and primary
health care, as well as maternal health care, child health care,
and other publicly funded outpatient services.

Thereis regional autonomy, and organization varies; maternal
health care can berun as part of primary care, aspart of hospital
obstetrics and gynecology departments, or within other
organizations. However, regardless of region and organization,
maternal health care coverage in Sweden is essentially 100%.
Child health clinics in Sweden are responsible for child health
surveillance from infancy to age 6 years. Similar to Swedish
maternity clinics, they have essentially 100% coverage and are
free of charge.

In Sweden, midwives, working in maternity clinics, are
responsible for antenatal care, postpartum care, and sexual and
reproductive health, collectively referred to as“ maternal health
care” in this paper. The materna health care programs in
Sweden aresimilar interms of medical, obstetric, psychological,
and social content, with some adaptations based on specific
regional conditions. These programs usually comprise 9 to 10
visits during pregnancy and 2 visits after childbirth. In cases of
comorbidity or complications, more visits can be offered. The
midwife may consult, collaborate with, or refer to other
professionals or agencies, such as a psychologist in maternal
and child health care, general practitioner, obstetrician,
psychiatrist, or socia services. The midwife retains the main
responsibility for care during collaborations of thistype[21].

Psychol ogists within maternal and child health care in Sweden
are employed at, or affiliated with, maternity clinics and child
health clinics and will be referred to as “ psychologists’ in this
paper. The psychologists have several professiona functions,
including consultation with midwives, most often in small
groups, to obtain guidance for managing pregnant and
postpartum women with manifest or suspected mental ill-health.
The psychologists also assess and provide psychological
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treatment to individual women, co-parents and partners, and
children for devel opment assessment.

Guidelinesand Recommendationsfor Mater nal Health
Carein Sweden

Since 2015, the Swedish government has made major
investments in improving perinatal health care and women's
health throughout life. All regions in Sweden are currently
working to improve health care in various areas during the
perinatal period [17,22].

Guidelinesin Sweden from 2016 recommend that each woman
be asked about her mental health in early pregnancy, but
structured identification is not stipulated [21]. Furthermore,
guidance concerning several aspects of maternity care (maternal
health care, delivery, and postnatal care) has been subsequently
published in 2022 and 2025 by the National Board of Health
and Welfare [17,23]. Regarding perinatal mental health, the
guidelinesrecommend that astructured and systemati ¢ approach
with anamnesis of previous or ongoing moderate-to-severe
mental illness in early pregnancy, including identification of
depression and anxiety symptoms, should be used in maternal
health care. The purpose is to enable preventive measures and
early interventions, aswell asin-depth assessment and diagnosis
by a psychologist or physician, in order to address risks that
may negatively affect parenting and thus the child.

According to the different guidelines, variousimplementations
concerning antenatal and perinatal mental health have been
established in different regions of Sweden. In Vastmanland
Region, a program for psychosocia assessment during
pregnancy was implemented in spring 2020, according to
national and international recommendations[16,21,24,25]. The
purpose of the implementation was to provide women with
appropriateinterventions as early as possible during pregnancy,
achieve equity in health care, decrease the postpartum depression
rate, facilitate the midwives work, and develop collaborations
between midwives and psychologists. The model used during
the implementation processis closely aligned with the Quality
Implementation Framework [26,27], and its phases correspond
well to those applied in our implementation. The Quality
Implementation Framework offers a comprehensive, structured
approach for guiding the implementation process, with afocus
on facilitating the trandation of evidence-based practices into
real-world settings[26]. In addition, our implementation process
and associated strategies draw upon elements from other
established process models and frameworks; however, the
effectiveness or outcomes of the implementation itself will not
be evaluated in this study.

Although guidelines have been published and various working
methods have been implemented across Swedish regions, there
isstill alack of evidence supporting a specific method, and no
national consensus has been established regarding the most
appropriate approach. Moreover, no scientific evaluation has
yet been conducted to assess the effects of implementing a
program to identify mental ill-health during the perinatal period
in Sweden, despite its presumed importance for informing
clinical practice. Although severa countries have developed
clinical guidelines for addressing perinatal mental health, their
implementation and eval uation in practice remain insufficiently
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unexplored, both in Sweden and internationally. Thislimitsour
understanding of how to translate these guidelinesinto routine
care and optimize outcomes for mothers, families, and health
care systems. To address this knowledge gap, this project was
initiated alongside the program’s implementation, to evaluate
its effectiveness from both patient and professional perspectives.

Aim
The general aim of this research project is to investigate the

effects of a program in maternal health care for psychosocial
assessment during pregnancy.

Primary Objectives

Objective 1

The first objective aims to answer: Does a program for
psychosocial assessment during pregnancy influence the
prevalence of pregnant women receiving psychological or
medical treatment for mental ill-health?

Objective 2
The second objective aims to answer: Does a program for

psychosocial assessment during pregnancy influence the time
point for identification of mental ill-health in pregnant women?

Secondary Objectives

Objective 3

The third objective aims to answer: Does a program for
psychosocial assessment during pregnancy influence the
measures taken within the health care system and collaboration
between the maternity clinic, perinatal psychologists, and other
health care providers and agencies when menta ill-health is
identified?

Objective 4

The fourth objective aims to answer: Does a program for
psychosocial assessment during pregnancy influence women's

experienceswith receiving hel p and support for identified mental
ill-health?

Objective 5

The fifth objective aims to answer: What is the experience of
midwives and psychologists when working with the program
for psychosocial assessment during pregnancy?

Methods

Objectives

This study protocol outlines the full structure of an ongoing
research program composed of multiple objectives, each at
different stages of progress.  Although certain
elements—particularly parts of the data collection—have aready
been completed, othersremain in the planning stage. The current
status of each objective is asfollows:

«  Objectives2-5: Participant recruitment has been completed.

«  Objectives 1-3: Data collection is planned for 2025-2026,
with results expected to be compiled in 2026.

«  Objective 4: Data collection was completed in 2022; data
analysis and results compilation are scheduled for 2025.
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Objective 5: Data collection was completed in 2024,
analysis and results compilation are scheduled for 2025.

Settings

The population of Sweden is approximately 10.5 million [28].
Véstmanland Region, one of Sweden’s 21 regions, isof medium
size with approximately 280,000 inhabitants and islocated 108
km from Stockholm, the capital of Sweden. It is reasonably
representative of Sweden in terms of the distribution of urban
and rural areas, employment, income, education, and
immigration levels. In 2023, there were 100,050 births in
Sweden, of which 2568 occurred in the Vastmanland Region
[29].

In Vastmanland Region, there are 26 maternity clinics spread
out over theregion. Approximately 55 midwives are employed;
most clinics have 1 to 3 midwives, while 3 are staffed by 4
midwives. Since the implementation began, 3 clinics have
closed, and 2 clinics have been added.

Development and I mplementation of a Program for
Psychosocial Assessment During Pregnancy

Thefirst author (YLL), acoordinating midwife and health care
developer, and second author (HN), apsychologist specializing
in perinatal mental health and health care developer, are both
employed in the regional central maternal health care team and
led the implementation and practical training for midwives. The
implementation was conducted in collaboration with an associate
professor and psychologist specializing in perinatal mental
health.

I mplementation Strategies

We involved 15 midwives and several psychologists in the
design and adaptation of the program, aswell as apilot project
to facilitate implementation in clinical practice. The program
for psychosocial assessment was created concurring in content
with, but actually preceding, the aforementioned national
recommendations. The midwives experiences and opinions
wererecorded during meetings, and additional adjustmentswere
made based on their suggestions for improvement. The
adjustmentswere asfollows: In addition to being asked in early
pregnancy, all pregnant women are asked the questions about
mental health (including the Whooley questions [30] and
Generalized Anxiety Disorder 2-item [GAD-2] [31], see the
following sections) again at gestationa week 33. Those
identified with mental ill-health and illness during pregnancy
are asked again postpartum; in-depth questions concerning
thoughts and feelings about childbirth, aimed at identifying fear
of childbirth, are included; and the timing of questions
concerning exposureto violence (already part of the health care
program prior to the introduction of the program) was atered.
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To carry out the implementation, the clinics' funding was
increased according to experiences in the pilot project. During
theimplementation, the need for contact with the psychologists
also increased, and additional funding for psychological
treatment was thus provided.

The program was developed, and supporting material was
created to facilitate the midwives work. Collaborations between
psychiatrists, obstetricians, general practitioners, and
psychologists were established to clarify the referral pathways
for women with identified mental illness or ill-health.
Establishment of a multidisciplinary consulting team was
reinforced with the aforementioned professionals, to provide
guidance for the midwives regarding the management of the
women identified with severe mental illness, as well as to
strengthen the collaboration with other health care providers.

A central part of the implementation was to facilitate the
midwives work and to ensure fidelity to the program. It was
conducted with continual briefings in connection with their
routine group consultations with the psychologists, and
additional education and support were offered both individually
and in small groups. To develop the consultation education, a
consultation methodology took place at different levels for
psychol ogists and midwives. Education concerning the program
for psychosocial assessment was subsequently included in the
mandatory introduction program for newly employed midwives.

Challengesin the I mplementation

The maternity clinics in Vastmanland Region are scattered
throughout the county, and many clinics are quite small. As
elsawherein Sweden, there has al so been ashortage of midwives
in the region for several years. Combined with a vulnerable
organization, this initially led to some difficulties in ensuring
adherence and fidelity to the program, and implementation took
longer than expected. A plan was conducted to facilitate the
implementation process, with continuous information and
education, support, and follow-up. The implementation process
also took place during the COVID-19 pandemic, another
aggravating circumstance.

Description of the Program for Psychosocial Assessment

The program for psychosocial assessment comprises severa
components and is integrated into the overall maternity health
care program for pregnancy monitoring in the Vastmanland
Region. It also includes consultation with psychologists and
referral pathways to other health care providers. An overview
of the program for psychosocial assessment is presented in
Figure 1. The maternal health care program as a whole
comprises 9 to 10 antenatal visits, ensuring comprehensive
monitoring and support throughout pregnancy. The postpartum
assessments (shown after the dashed line in Figure 1) will not
be included in this evaluation.
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Figure 1. Overview of the program for psychosocial assessment (Vastmanland Region), including maternity clinic visits and questions about mental
health and social factors at various gestational weeks (+days); the visits after the dashed line (postpartum) will not be included in this evaluation. EPDS:
Edinburgh Postnatal Depression Scale; GAD-2: Generalized Anxiety Disorder 2-item.
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Regular consultation with a psychologist in maternal and child health care

Collaboration with and referrals to other health care providers or agencies

At the first visit (gestational weeks 5-7), the midwife asks all
women questions about prior and ongoing serious mental illness
or perinatal mental illness and treatment, as well as family
history of serious mental illness or perinatal mental illness. At
the second visit, which takes place afew weekslater (gestationa
weeks 8-12), questions are asked concerning prior and ongoing
less serious mental ill-health, symptoms of stress and anxiety,
social situation, support from relatives and network, and
experiences with domestic violence.

Moreover, to specifically identify symptoms of depression and
anxiety during the conversation about mental ill-health, the
midwife asksall women the Whooley questions[30] and GAD-2
questions [31].

The Whooley questions are designed to identify symptomsthat
may be present in depression. The questions are as follows:

»  During the past month, have you often been bothered by
feeling down, depressed, or hopel ess?

»  During the past month, have you often been bothered by
little interest or pleasure in doing things?

The GAD-2isabrief initial screening tool aimed at identifying
symptoms of anxiety. The questions are as follows:
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+  Overthelast two weeks, how often have you been bothered
by feeling nervous, anxious, or on edge?

+  Overthelast two weeks, how often have you been bothered
by not being able to stop or control worrying?

If the woman responds in the affirmative to any of these 4
questions, the Edinburgh Postnatal Depression Scale (EPDS)
[32] is administered to aid further assessment [2,21,24]. The
EPDSisacomprehensive 10-item self-rated scalefor identifying
symptoms of depression [32]. It has been validated in Sweden
for use during pregnancy [33].

The Fear of Birth Scale[34,35] isaself-rated scale administered
at gestational week 24 to identify fear of birth. If needed,
additional visits are offered for childbirth preparation. Thereis
also the possibility of referra to the Obstetrics Department’s
specidist unit for assessment and care planning with amidwife,
obstetrician, and perinatal psychologist.

The program for psychosocia assessment also includesan action
plan for those identified as having a mental illness, including
collaboration with other relevant providers and agencies.
Routine consultations with psychologists provide midwives
support in their assessments and in clinical decisions around
referral for further assessment and treatment.
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As aforementioned, women for whom risk factors or manifest
mental illness have been identified during pregnancy are asked
the Whooley and GAD-2 questions again at the postpartum
visit, 6 weeks to 8 weeks after birth. This somewhat overlaps
with the program at Swedish child health clinics, according to
which the nurses administer the EPDS as a general screening
method for al women at approximately 8 weeks postpartum
[36].

Study Design

The study will use a multimethod design incorporating both
guantitative and qualitative research approaches. The

Lindahl et al

guantitative part includes pre- and postimplementation
assessments through the extraction of register-based dataon all
pregnant women in Vastmanland Region during the defined
pre- and postimpl ementation periods (objective 1). Furthermore,
questionnaires and medical record data will be collected from
study participants (objectives 2-4). The qualitative part will
comprise focus group interviews with midwives and
psychologists in maternal health care to explore their
experiences with and perceptions of the implementation
(objective 5). Detailed descriptions of the study design are
provided in the corresponding sections for each objective. An
overview of the study design is presented in Figure 2.

Figure2. Anoverview of the research project, including study designs, data sources, included participants, and time periods.
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Late preganncy
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Estimated Sample Size and Power

Sample Size Calculation

Calculation of the sample size was initially based on objective
1, using Minitab 16. The calculation was based on data from
the SPR 2017 with a 7% initial prevalence of mental ill-health
among pregnant women in the Vastmanland Region [37], with
an expected increase to 10% due to the rise in detection
attributable to the program’simplementation. In order to detect
anincrease by 3 percentage pointsin identified mental ill-health,
with 80% power and a significance level of 5% (2-sided test),
at least 534 pregnant women had to be included in each group.
Theinclusion of several different maternity clinicsin the project
was also taken into consideration, and we estimated a dropout
rate of approximately 20%. This meant that 640 pregnant women
had to be included in each group for both pre- and
postimplementation measurements.

However, the emergence of the COVID-19 pandemic introduced
unforeseen challenges, particularly with regard to participant
recruitment and data representativeness. It was hypothesized
that the pandemic may have influenced the preval ence of mental
ill-health in the target population, potentially confounding the
original pre-post comparisons.
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Questionnaire 2
Late pregancy
708 participants
responded to both
questionnaires 1
and 2

In response, arevised strategy for objective 1 wasimplemented.
A new ethical approval was obtained to extend data inclusion
and allow for the anonymous use of aggregated register data
fromthe SPR, covering all pregnant women inthe Vastmanland
Region during 2017-2019 (preimplementation) and 2021-2023
(postimplementation). This adjustment enabled a substantial
increase in sample size and improved the generalizability of
findings for objective 1 while minimizing selection bias and
increasing statistical power.

Importantly, although the revised strategy for objective 1 now
relies on registry-based data with a broader population base,
the original sample size calculationsremain valid for objectives
2-4, which continue to use the survey-based data set from pre-
and postimplementation phases. The sample size for these
objectives was not altered, and the statistical power for each is
described in general termsin the following paragraphs.

Furthermore, addressing the recruitment challenges faced for
objectives 2-4, it is crucia to note the difficulties encountered
inachieving theinitial target sample size. Specificaly, we aimed
to recruit 640 participants in the pre-implementation phase but
were only ableto enroll 487. This shortfall contrasted with the
implementation phase, during which we successfully recruited
942 participants.
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Given theresearch design outlined in the preceding paragraphs,
together with the collected data, thiswill provide the opportunity
to test awide array of hypotheses in the current research area.
Specifically, it is suitable for testing hypotheses involving both
dichotomous outcomes, with lower or higher pre-implementation
prevalence, and awide range of continuous outcomes, including
when testing for small, standardized differences.

Dichotomous Outcomes

The minimum detectable difference (MDD) with this design
varies inversely with the pre-implementation prevalence. For
instance, it can reliably, with 80% power, discern an 8% change
in a 50% pre-implementation prevalence and more refined
changes—such as 5% at a 10% prevalence or 4% at a 5%
prevalence, with the same power at a higher prevalence (90%
and 95%). This makes the design ideal for testing hypotheses
expected to result in either a marked increase or decrease in
preval ence rates, ensuring accurate detection of both common
and rare conditions, as well as self-rated dichotomous factors
according to the questionnaire data.

Continuous Outcomes

The study has the capacity to detect minimal standardized
differences as small as 0.15 with 80% power. This level of
sengitivity is particularly beneficial for hypothesesinvestigating
subtle changes in continuous measures, such as gradual
improvements or declines in health measures, psychological
scores, continuous variables according to the questionnaire data,
or any other continuous outcomesthat fall well within the scope
of this design. Given these conditions, the study design is
suitable for a broad spectrum of hypotheses and can be used
effectively to advance our knowledge in thisfield.

Handling of Missing Data

The proportion of missing datais expected to be low. Based on
register quality and the data collection design, fewer than 5%
of individuals are anticipated to have missing values for any
variable included in the planned analyses. To assess whether
the assumption of missing completely at random (MCAR) is
valid, an MCAR test will be performed. This test examines
whether the probability of missingness is independent of both
observed and unobserved variables. If the assumption of MCAR
issupported, complete-case analysiswill be deemed appropriate.
Should thetest indicate that dataare not MCAR, wewill explore
the pattern and mechanism of missingness further, applying
multipleimputation or modelsto assess the robustness of results
under plausible missing data scenarios. The final manuscripts
will report the MCAR test results, the chosen method, and any
observed differencesin findings.

Objective 1

Study Design

The study designincorporates pre- and poststudy measurements
with comparison of pre- and postimplementation of a program
for psychosocial assessment.

Participants and Data Collection

Datawill be extracted from the SPR for all registered pregnant
individuals in the Vastmanland Region, preimplementation
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(2017-2019) and postimplementation (2021-2023) of the
program. We chose 3-year periods for data extraction in order
to obtain more representative data concerning any changes, as
well asto counteract the effects of the COVID-19 pandemic.

The SPR isanational quality register with certification level 1
(the highest level). This accessibility is a prerequisite for the
development of health care and consequently, for improving
the health of pregnant women and their children, as well as
promoting equitable care and high quality in the chain of care.
Improvement work isfacilitated by rapid feedback of SPR data
and results. The SPRisarich sourcefor research in the field of
pregnancy and childbirth. Of the 99,011 births registered in
Swedenin 2023, 97,964 wereregistered in the SPR, acoverage
rate of 98.9% [7].

Measurements

Objective 1 includes datafrom the SPR, which will be compared
pre- and postimplementation of the program for psychosocial
assessment, and captures the prevalence of patients who have
received (1) medical treatment prepregnancy or during
pregnancy, (2) psychological treatment for mental ill-health
prepregnancy or during pregnancy, and (3) both medical and
psychological treatment prepregnancy or during pregnancy.

Statistical Analysis

Logistic regression analysis, including an indicator variablefor
pre- and postimplementation, will be performed. The model
will aso include variables to adjust for potential confounding
variables (eg, age, primiparouswomen, civil status, employment
status, maternity clinic), selected according to the digunctive
cause criterion [38].

The effect measure will be the odds ratio (OR) with 95% Cls.

Statistical Power

Based on data from the SPR, which recorded 8246 births
between 2017 and 2019 and 7611 births between 2021 and 2023,
and an initial prevalence of identified cases of mental ill-health
of 7%, the MDD for this register-based study was calculated.
Using a 2-sided 2-sample z test for proportions with a 5%
significance level (a=.05) and 80% power, the MDD was
estimated at 0.8%. Thisindicates that the study will be capable
of detecting changes of 0.8 percentage points or greater, thereby
ensuring sufficient sensitivity to identify any clinicaly
meaningful differences.

Objective 2

Study Design
Pre- and poststudy assessments were conducted, with

comparison of pre- and postimplementation of a program for
psychosocial assessment.

Participants and Data Collection

Pregnant women who could communicate in Swedish and who
were enrolled in early pregnancy at maternity clinics in the
Véstmanland Region were invited to participate in the study.
In the poststudy, patients from al 25 maternity clinics in the
region were invited to participate. The women were sent an
envelope by post with an invitation to participate, a consent
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form, and a questionnaire. Consent covered the review of
medical records (objectives 2 and 3) and questionnaire data
(objective 4).

Participant  inclusion was completed in 2022
Pre-implementation (2019), arequest for participation was sent
to 887 patients, and 487 were included. Questionnaire 2 was
sent to 512 patients, and 314 responded to both questionnaires
1 and 2. Postimplementation (2020-2021), a request for
participation was sent to 2368 patients, and 942 were included.
Questionnaire 2 was sent to 837 patients, and 708 responded to
both questionnaires 1 and 2.

A review of medical records will be conducted in the specific
data system for antenatal and perinatal health care used in the
region, to extract data for objective 2.

Measures

Objective 2 includes data extraction from medical records for
the following variables. gestational age at identification of
symptoms of mental ill-health and gestational age at diagnosis
of mental ill-health.

Statistical Analysis

For objective 2, survival analysis will be used to assess
differences in the timing of mental ill-health identification
during pregnancy. Group comparisons will be performed using
Cox proportional hazards regression analysis, including an
indicator variablefor pre- versus postimplementation. The model
will be adjusted for potential confounders (eg, age, primiparous
women, civil status, employment status, maternity clinic),
selected according to the digunctive cause criterion [38].

The effect measure will be the hazard ratio with 95% Cls.

Statistical Power

To evaluate the statistical power of thiscomponent of the study,
we estimated the M DD based on the expected number of events.
Drawing on the preval ence estimates and sample sizes outlined
in the section “Estimated Sample Size and Power,” we
approximated a total of 142 events across both study groups.
Assuming a2-sided significancelevel of 5% and 80% statistical
power, the study is capable of detecting a hazard ratio of
approximately 1.65, based on the method by Schoenfeld [39].
This suggests that the study is sufficiently powered to detect a
65% or greater differencein therate of identification of mental
ill-health between the pre- and postimplementation groups.

Objective 3

Study Design

This pre- and poststudy design will compare the pre- and
postimplementation of aprogram for psychosocial assessment.
Participants and Data Collection

Participant inclusion and data collection will be performed
according to the description in objective 2.

Measures

Objective 3 includes data extraction from medical records for
the following variables: whether the patient received
psychological or medical treatment for mental ill-health that
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was initiated prepregnancy, whether the patient received
psychological or medica treatment for mental ill-health that
was initiated during pregnancy, and referral pathways to other
health care providers when mental ill-health isidentified.

Statistical Analysis

The proportion of patientsreferred to specific treatments before
and after the intervention will be compared using logistic
regression analysis. The primary focus will be on changes in
referralsto psychological treatment. The regression model will
include covariates selected based on the disjunctive cause
criterion to adjust for potential confounding factors (eg, age,
primiparous women, civil status, employment status, maternity
clinic).

The effect measure will be the OR with 95% Cls.

Statistical Power

As described in the “Dichotomous Outcomes’ subsection of
the “Estimated Sample Size and Power” section, the study is
powered to detect a change of approximately 4% to 5%, using
a2-sided test with an a level of 5% and 80% statistical power.

Objective 4

Study Design

This pre- and poststudy design will compare pre- and
postimplementation of aprogram for psychosocial assessment.

Participants and Data Collection

Regarding objective 4, participant inclusion and data collection
have been completed, and data management and analysis are
ongoing. Participant inclusion was performed according to the
description in objective 2. In the 2 different patient groups, pre-
and postimplementation questionnaires were sent twice during
pregnancy. The first questionnaire was administered in early
pregnancy after thefirst 2 visitsto the midwife, and the second
guestionnaire was administered after gestational week 33.

Measures

The questionnaires covered the following areas:. whether the
midwife had asked questions about the participants’ mental
health, their experience with the maternity clinic visits, whether
they had been given support and help, previous psychiatric
diagnoses, current mental health, treatment for mental ill-health
during pregnancy, fear of childbirth, and self-assessed mental
health.

Objective 4 will include questionnaire data for the following
guestionnaire items:

« How is your current mental health? (scale 1-10; 1=very
poor, 10=very good)

« Have you had any psychological or psychiatric disorder
diagnosed by a health care professiona? (dichotomous
response: Yes or No)

« Towhat extent do you feel that you received help for your
mental health from your midwife? (scale 1-10; 1=not at all,
10=to a high degree)

« If you had extra visits with the midwife, to what extent do
you feel they helped you? (scale 1-10: 1=not at all, 10=to
ahigh degree)
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- Didthe midwife refer you to another health care provider?
(dichotomous response: Yes or No)

- How long did it take to get in contact with another health
care provider? (number of gestational weeks)

Statistical Analysis

Dichotomous outcomes will be analyzed using logistic
regression models, while continuous outcomeswill be analyzed
using linear regression models. The regression model will
include covariates selected based on the disjunctive cause
criterion, to adjust for potential confounding factors (eg, age,
primiparous women, employment status, maternity clinic).

For dichotomous outcomes, effects will be expressed as ORs
with 95% Cls. For continuous outcomes, effectswill be reported
as mean differences, also with corresponding 95% Cls.

Statistical Power

Asdescribed in the " Estimated Sample Size and Power” section,
the study is powered to detect a change of approximately 4%
to 5% for dichotomous outcomes using a 2-sided test, with an
o level of 5% and 80% statistical power. For continuous
outcomes, the study is designed to detect standardized mean
differences of approximately 0.15.

Objective 5

Study Design

Focus group interviews will be conducted with an exploratory
qualitative design and content analysis.

Participants and Data Collection

Regarding objective 5, participant inclusion and data collection
have been completed, and analysiswill be conducted in the next
phase of the study. Participants are midwiveswho were working
in the Vastmanland region before, during, and after
implementation of the program, as well as those who were
employed after theimplementation. We have conducted 4 focus
group interviews with 3 to 5 midwives in each group, and we
alsoincluded 1 group with 4 psychol ogists within maternal and
child health care. The participants received verbal and written
information and provided written consent.

Measures

Data were collected during semistructured focus group
interviews based on an interview guide. Questions explore
experiences with working with the program and whether the
content of the consultation with psychol ogists and collaboration
with other health care providers and agencies changed following
the implementation of the program. The interviews were
recorded and transcribed verbatim.

Data Analysis

Qualitative content analysis with an inductive approach,
according to that by Graneheim and Lundman [40], will be
undertaken [41,42]. The interviews will be analyzed by the
authors. To obtain an overall impression of the data, the
transcripts will be read repeatedly. Meaning units will be
extracted, condensed, and coded according to relevance to the
study aim. The codes will be sorted into subcategories with
similar manifest content. The subcategories will be sorted into

https://www.researchprotocols.org/2025/1/e67179

Lindahl et al

categories, followed by abstraction and interpretation of both
manifest and latent content. The analysis process will be
repeated several times and subsequently reviewed by one
researcher with extensive experience in qualitative methodsin
order to ensure trustworthiness.

Ethical Consider ations

This project is carried out in accordance with the latest version
of the Declaration of Helsinki and has been approved by the
Swedish Ethical Review Authority (permit numbers 2018-331,
2018-332, 2019-02380, 2020-03479, 2020-06902,
2023-01892-02). All datawill be managed and securely stored
according to the General Data Protection Regulation (GDPR).

All collected materias, including interviews, gquestionnaires,
and medical records will be treated with strict confidentiality
and de-identified to protect participant privacy. Data
management and storage at the Centre for Clinical Researchin
the Vastmanland Region will strictly adhereto GDPR to ensure
security.

Participants were provided information about the study, a
consent form, and a questionnaire. Consent was requested to
access data from the questionnaire and from medical records.
Participants were informed that they had the right to withdraw
from the study at any time. The completed questionnaires were
sent directly to the Centre for Clinica Research in the
Véstmanland Region to ensure confidentiality. The review of
medical recordswill be limited to the patient record system for
pregnancy and delivery care, which is separate from the general
medical records stored in the general system. All participants
were informed that their responses would only be reported at a
group level, ensuring individual confidentiality.

The participants received a gift card of Sk200 (US $20.91)
following completion of the second questionnaire.

Results

Study Status

The recruitment of participants for objectives 2-5 is complete.
Data collection for objectives 1-3 is planned for 2025-2026,
with compilation of the results during 2026. Data collection for
objective 4 was completed in 2022, and data analysis and
compilation of theresults are planned to be conducted in autumn
2025. Data collection for objective 5 was completed in 2024,
and analysis and compilation of the results are also planned for
autumn 2025.

The data collection for objectives 2-4 was extended in scope
and time, as implementation took longer than estimated due,
among other factors, to the COVID-19 pandemic outbreak in
the first quarter of 2020 [43]. The pandemic was expected to
createtemporarily elevated levelsof mentd ill-health and ilIness,
especialy during pregnancy. Health care services in Sweden
introduced restrictions for pregnant women's partners
accompanying them during and after pregnancy, which might
have affected both expectant parents.
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Impact of Confoundersand Contextual Factors

Several potential confounding factors must be acknowledged
when interpreting the results of these future studies. The
implementation was conducted within a fragmented
organizational context, where variations between units in
staffing, resources, and clinical priorities may have influenced
both the fidelity of the program and its outcomes. In addition,
the implementation coincided with the COVID-19 pandemic,
which introduced significant and unpredictable changes in
clinical practice, patient flow, and staff availability. Importantly,
the pandemic itself is likely to have influenced the measured
outcomes, asit contributed to increased level s of anxiety, stress,
and other forms of mental ill-health among pregnant women.
These factors may impact the effectiveness and the evaluation
of the program, and the analysis of results must therefore be
interpreted with these limitations in mind.

Discussion

In this research project, we are in the process of investigating
the effect of a program for psychosocial assessment during
pregnancy.

Principal Findings

This research project underscores the importance of early
identification and treatment of mental health issues during
pregnancy. Timely intervention can improve maternal mental
health outcomes, including reducing the occurrence of
postpartum depression [14,24]. This is crucial for the overall
well-being of both the mother and the newborn. Furthermore,
this research project explores midwives and psychologists
experiences of working with the program, including consultation
and collaboration with other health care providers and agencies
following the implementation of the program. Improved
collaboration and consultation can lead to amore comprehensive
and coordinated approach, ensuring that pregnant women receive
holistic care and support [17]. Another important aspect isthe
midwives and psychologists involvement in the evaluation
process, allowing for insights into their experiences with the
program and related training.

Research in the field of perinatal mental health can contribute
to the ongoing devel opment of maternal health care. Theresults
of this research project are expected to be highly relevant for
materna health care, both in the national and international
context and from several perspectives. The implementation of
this program during pregnancy, as subsequently stipulated in
the Swedish national recommendations, can serve as a model
contributing to a more standardized and effective approach to
maternal health care. If successful, the method might influence
national guidelines and policies, setting a precedent for other
regions and potentially attracting international attention as a
model for improving maternity care. Our findings can further
inform enhanced training and professional development
programs, ensuring that heath care professionals are
well-equipped to implement programs for psychosocia
assessment and provide high-quality and equitable maternal
health care.
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Comparison With Prior Work

Evidence on the effectiveness of screening and identification
methods remains unclear, with variations across health care
systems. Inthe United Kingdom [24] and Canada[44], astepped
approach is recommended, combining verbal questions with
self-report scales. In the United States [45] and Australia [46],
universal depression screening using the EPDS [30] is
advocated, contingent on availability of diagnostic assessment,
treatment, and follow-up. In Australia, psychosocial assessment
is also recommended [47]. However, arecent Canadian review
guestioned the effectiveness of screening during pregnancy and
postpartum when relying solely on an instrument [48].

Strengthsand Limitations

The research project includes comparison of the periods pre-
and postimplementation. Thisis challenging, asthe COVID-19
pandemic occurred in the early 2020s, in close proximity to the
introduction of the program for psychosocia assessment. Our
analytic strategy will need to include ways to account for the
pandemic's effects.

On the other hand, this project has many strengths, including
the population-based design, uniformly designed educational
programs for all midwives, and use of both quantitative and
qualitative methods. Data sourcesinclude patient questionnaires,
review of medical records, quality register data, and focus group
interviewswith midwivesand psychologists. This multimethod
design, combining pre- and poststudy assessment comparisons
for patients and including the professionals perspective, is
likely to enhance validity, depth, and interpretability. The
findings will alow for both statistical evaluation of changes
over time and a deeper understanding. This design is
comprehensive and holistic, contributing to both theoretical and
practical applicationsin the field.

No previous study has been conducted in Sweden to investigate
the effect of aprogram of thistype, and the results will thus be
highly relevant for maternal health care in Sweden.

Clinical Implications

Research in the field of perinatal mental health can contribute
to the ongoing development of maternal health care. Theresults
of this research project are expected to be highly relevant for
materna health care, both in the national and international
context, and from several perspectives. The implementation of
this program during pregnancy, as subsequently stipulated in
the Swedish national recommendations, can serve as a model,
contributing to a more standardized and effective approach to
maternal health care. If successful, the method might influence
national guidelines and policies, setting a precedent for other
regions and potentially attracting international attention as a
model for improving maternity care. Our findings can further
inform enhanced training and professional development
programs, ensuring that headth care professionas are
well-equipped to implement programs for psychosocial
assessment and provide high-quality and equitable maternal
health care.

In summary, thisresearch project is expected to contribute with
a positive impact on the care chain in maternal health care by
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promoting early identification, improving support and treatment,
implementing a structured approach, and fostering collaboration,
to promote professional development and equitable health care.
These outcomes collectively contribute to a more effective and
patient-centered approach to maternal health care.

Dissemination Plan

The dissemination plan encompasses continuous effortstoward
the publication of several origina research papers and the
completion of two doctoral theses. It is hoped that this work
will inspire further research, implementation, and eval uation of
structured approaches addressing perinatal mental health.

Future Directions

This research project has the potential to contribute to further
studies within perinatal mental health and the application of
interventions in clinical practice. However, there are several

Lindahl et al

important questions that we will not be able to explore in depth
and which we hope future research will address. An important
knowledge gap is the investigation of the long-term effects of
interventions in this area. Another important aspect is
considering patients who do not speak Swedish—a group we
excluded in this research project but one that is essential to
evaluatein order to tailor methods and programsto their needs,
particularly in relation to how cultural and contextual factors
affect the implementation and outcomes of interventions. An
additional area of interest is the development of theoretical
models to better understand the mechanisms underlying
observed effects, which could contribute to more effective
interventions. Finally, it would be valuable to evaluate the
implementation process itself and examine the effects of
interventions under conditions without the presence of an
ongoing COVID-19 pandemic, in order to understand how
external factors influence the implementation process.
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GAD-2: Generalized Anxiety Disorder 2-item
GDPR: Genera Data Protection Regulation
MCAR: missing completely at random
MDD: minimum detectable difference

OR: oddsratio
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