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ARTICLE INFO ABSTRACT

Keywords: Limited evidence is available about health care utilization and its determinants in the vulnerable postnatal period for

Mental health mothers and their children. Thus, the aim of our analyses was to assess determinants of health care and early support

Postnatal period services utilization regarding mothers and their children and associated costs in the postnatal period in Germany.

](E::rsltya:j;};lrst service Moreover, we aimed to investigate the impact of noticeable mental health and psychosocial burdens on health care

Determinants and early support services utilization and costs. Using a two-step assessment process of parents from a randomly
selected sample of 30,000 recently born children in the multicenter observational population-based cohort study of
the SKKIPPI project, we firstly identified mothers who were potentially at risk of mental health and psychosocial
burden. These mothers were then invited to participate in an in-depth assessment, including a detailed self-developed
questionnaire focusing on early support and health care services utilization. A follow-up after 6 months was con-
ducted. Potential determinants of early support services utilization were analyzed using logistic regression. General
linear models with gamma distribution and log link functions were applied to analyze potential determinants of health
care costs and to estimate mean adjusted costs. Mothers with a noticeable mental health or psychosocial burden and
their children caused mean early support services costs of €1073 and caused total costs of €10,849 in the postnatal
period from a payer’s perspective compared to €349 (early support services) and €9136 (total costs) for mothers
without a noticeable mental health or psychosocial burden and their children. The main determinants of total costs
were facing a chronic disease (child), preterm delivery, bad experiences with doctors and midwives, and single
parenthood. The majority of participants (69 %) utilized some kind of early support services. The most important
determinants of early support service utilization in the postnatal period with respect to the children were facing a
chronic disease, being the first child, and being born as a twin. Our findings highlight the importance of sufficient
appreciation and treatment of mental health problems in the postnatal period from both a societal and payer’s
perspective. Future research should investigate whether these and more specific interventions could be a cost-
effective way to support mothers with mental health or psychosocial burden and their children.

Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; ESS, Early support services; M.LN.I, Mini-International Neuropsychiatric Interview; NMPB,

Noticeable mental health or psychosocial burden; PBA, Parental Burnout Assessment; RCT, Randomized controlled trial; step 2, screening step 2.
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B. Kass et al.
1. Introduction

The postnatal period is regularly accompanied by major life changes.
It can potentially affect all family members and areas of living such as
housing, social relationships, and future careers. Coping with these
changes can be very challenging for those affected. This makes it a
vulnerable time for both parents and their children, with potentially
negative short to long-term effects on their mental well-being e.g. in the
form of psychosocial stress and postnatal depression (Diem-Wille, 2014;
Fricke et al., 2020; Insan, Weke, Forrest, & Rankin, 2022; Stein et al.,
2014; Verbeke, Bogaerts, Nuyts, Crombag, & Luyten, 2022).

The main research focus on this worldwide health problem has been
on maternal postnatal depression and anxiety disorders. A recent sys-
tematic review and meta-analysis estimated the pooled prevalence of
postnatal depression, based solely on the Edinburgh Postnatal Depres-
sion Scale (EPDS) (Cox, Holden, & Sagovsky, 1987), to be between 9 %
(EPDS score > 14) and 27.8 % (EPDS > 9) (Lyubenova et al., 2021). The
inclusion of additional instruments increased the variation in prevalence
which ranged between 4 % and 64 % according to a further review
(Arifin, Cheyne, & Maxwell, 2018). The prevalence of postnatal anxiety
disorders varies across self-reported anxiety symptoms (15 %) and
clinically diagnosed anxiety disorders (10 %) (Dennis, Falah-Hassani, &
Shiri, 2017). The displayed variety in results expands to the newer
concept of parental burnout (Mikolajczak & Roskam, 2018). Its preva-
lence ranges between < 1 % and > 8 % across countries in the pre-SARS-
CoV-2 era (Isabelle Roskam et al., 2021). A recent study from Spain,
which started its data collection shortly after the SARS-CoV-219 related
confinements in 2020, found a markedly higher prevalence level of over
26 % (Suarez, Nunez, Cerezo, Rosario, & Rodriguez, 2022). Likewise,
current analyses from Germany showed that parental stress increased
during the pandemic. Moreover, the authors found higher prevalence
levels of depressive symptoms (12.3 %) and anxiety (9.7 %) than the
German normative data (Calvano et al., 2022; Lowe et al., 2010). The
described maternal and parental mental health problems can have
negative implications on their children (Stein et al., 2014). Ranging
from regulatory or development problems in early childhood to a greater
risk of developing poor mental health outcomes over the course of their
lives (Brennan et al., 2000; Martini et al., 2017; Reck, Nonnenmacher, &
Zietlow, 2016; Reck et al., 2018; Sidor, Fischer, & Cierpka, 2017).

In addition to clinical treatments such as psychotherapeutic and
psychiatric services, so-called early support services (ESS) can be more
easily accessible interventions for burdened families. In Germany, early
support includes a broad range of services and interventions for families
and especially burdened families aiming to improve development op-
portunities of children and families (Buschhorn, 2012; Nationales Zen-
trum Frithe Hilfen, 2016). Ranging from support through family
midwives, over supervised parents’ meetings and welcoming visits by
professionals and volunteers to provide useful information about
available services to various other services and interventions. With the
focus on Germany, Fricke et al., 2020 gives a description of available
programs. However, barriers like stigma associated with mental health
disorders, lead to insufficient utilization of psychotherapeutic and psy-
chosocial interventions (Ford, Roomi, Hugh, & van Marwijk, 2019;
Hadfield & Wittkowski, 2017). Around 90 % of the German population
is insured with one of the almost 100, competing, not-for-profit statutory
health insurance companies following a solidarity principle. Everyone
earning over a fixed income level can choose to opt out of the statutory
system and get insured with one of 43 substitutive private health in-
surance companies. The vast majority of health care expenditures are
covered under both insurance systems. The public health sector is
organized under broad federal, state and municipalities responsibilities
with a heterogeneous level of services. The costs are mainly borne by the
general public through taxation. Activities range from prevention, sur-
veillance and containment of communicable diseases, health reporting
as well as the provision of ESS. Bliimel et al., 2020 are giving a detailed
description of the German health care system and its various different
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players (Bliimel, Spranger, Achstetter, Maresso, & Busse, 2020).

Only scarce information about the health care and ESS utilization as
well as its underlying costs for mothers facing mental health burdens
and their children is available. The limited evidence suggest that a
higher educational level is associated with greater knowledge and uti-
lization of ESS interventions in Germany. The only exception is the
utilization of family midwives, with higher utilization by less-educated
families (Eickhorst et al., 2016; Salzmann, Fullerton, & Sann, 2021).

The aim of our analyses was to investigate the determinants of health
care and early support services utilization by mothers and their newborn
children and associated costs in the postnatal period in Germany.
Moreover, we aimed to investigate the impact of noticeable mental
health and psychosocial burdens on health care and early support ser-
vices utilization and costs in the postnatal period. A priori, no hypoth-
eses were posed due to the explorative character of our secondary
analyses.

2. Material and methods

Our analyses are embedded in the collaborative SKKIPPI project,
which consists of two randomized controlled trials (RCTs) and an
observational population-based cohort study (Fricke et al., 2020). Both
RCTs evaluate the efficacy and cost-effectiveness of a parent-infant-
psychotherapy program compared to usual care in mothers and chil-
dren with regulatory disorders in clinical and outpatient settings
(Matthef et al., 2020; Sprengeler et al., 2021).

The present work is based on self-reported health and social care
utilization data collected within the observational study. Ethical
approval for this study was obtained from the ethics committee of the
Charité - Universitatsmedizin Berlin (reference number: EA2/201/18).

2.1. Participants

An extensive two-step assessment process of parents (natural or
adoptive, at least 18 years old) from a randomly selected sample of
almost 30,000 contact addresses of children born within the last 12
months at the time of sampling, from three urban region registry offices
in Germany (25,200 from Berlin, 4250 from Leipzig, and 550 from
Flensburg) was conducted between March 2019 and September 2020.

Inclusion criteria comprised that mothers were at least 18 years of
age and the child not older than 2 and a half years of age at the screening
step 1. Furthermore, mothers must have been able to complete the
questionnaires and interview in English, Turkish, or Arabic language.

2.2. Instruments

2.2.1. Baseline

Self-developed online questionnaire (in German, English, Turkish, or
Arabic language) to retrieve basic socio-demographic data of the par-
ticipants and to identify parents who were potentially at risk of facing a
mental health or psychosocial burden (Appendix Al). Being potentially
at risk was defined as a score of at least 10 points in this questionnaire
(Fricke et al., 2020).

2.2.2. Screening step 2 and follow-up after 6 months

Detailed self-developed questionnaire on health and social care uti-
lization of the participating mother and her index child was applied
(Appendix A2). The questionnaire consists of 18 questions on the utili-
zation of health care services and 8 questions on the social care service
utilization. The assessment of utilization ranged from binary yes/no
answers to specific number of utilizations or length of stays.

Adapted version of the Mini-International Neuropsychiatric Inter-
view (M.L.LN.L) (Sheehan et al., 1998), a short structured and validated
interview to assess the occurrence of mental health disorders, e.g.
postnatal depression or anxiety.

Edinburgh Postnatal Depression Scale (EPDS) (Cox et al., 1987), a
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10-item self-report screening instrument to reliably identify woman at
risk of postnatal depression. Each question contains 4 possible answers
with underlying point values from zero to four. A total score of 13 or
higher over all questions indicates major depressive symptoms

Parental Burnout Assessment questionnaire (PBA) (I. Roskam,
Brianda, & Mikolajczak, 2018), a 22-item self-report questionnaire
consisting of three sections, emotional exhaustion, emotional
distancing, and loss of parental accomplishments. All items are rated on
7-point Likert scales from zero (never) to six (every day). A total score
above 76 indicates the presence of parental burnout symptoms.

Questionnaire on crying, feeding, and sleeping disorders (CFSQ)
(GroB, Reck, Thiel-Bonney, & Cierpka, 2013), a detailed 49-item self-
report questionnaire on infants crying, feeding and sleeping behavior.
A mean score of > 1.85 over all items (rated on a Likert scale from 1 to 4)
indicates the presence of regulatory problems.

2.3. Procedure

After written or online informed consent was given regarding study
participation, participants were asked to fill out the self-developed on-
line questionnaire. Fathers were also allowed to participate in this first
screening step of the survey, but only mothers at risk of a mental health
or psychosocial burden were asked to participate in the screening step 2
(step 2) (Fig. 1).

Step 2 was an in-depth assessment via phone to verify the mental and
psychosocial status of the participants by trained study staff, comprising
of the M.LN.IL, the EPDS, the PBA, and the CFSQ. Furthermore, a
detailed self-developed questionnaire on health and social care utiliza-
tion of the participating mother and her index child was applied, which
was the main data source for our analyses (Appendix A2).

An additional follow-up assessment six months after step 2 was
conducted by phone with mothers for whom a noticeable mental health
or psychosocial burden (NMPB) was confirmed in step 2. A NMPB was
defined as the presence of a) at least one current mental health disorder
(according to the M.LN.L. interview), or b) parental burnout symptoms

Online
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(defined as a PBA score of > 76), or ¢) major depressive symptoms
(defined as an EPDS score > 13 points). While questionnaires were
available in German and English, Turkish, or Arabic language, phone
interviews were conducted in German and English. The health and social
care utilization questionnaire, analogous to the step 2, was also used at
follow-up.

2.4. Utilization and cost data

Data on the amount of health and social care service utilization was
collected using the self-developed questionnaire. Costs were calculated
for the postnatal period a) between birth and step 2, excluding the costs
associated with the birth of the index children and b) between step 2 and
follow-up. German national unit cost assumptions and stakeholder in-
formation were applied to value the reported utilization data based on
2021 prices (Bock et al., 2015). Different stakeholders, ranging from
workers in the field to local authorities and a nationwide operating
statutory health insurance company, were involved in estimating the
underlying unit costs from a payer’s perspective. The intensive stake-
holder involvement was necessary to account for the heterogeneity of
the ESS sector in Germany and the variety of different often only locally
operating providers without a standardized fee scale. Early support
services comprise of expert consultation both at home or at walk-in
centers, accommodation at mother—child facility, fulltime childcare,
crying counseling, or care assistance.

Utilization costs of visitations and consultations were categorized
into costs a) only associated with the mother’s health and wellbeing
(including costs for general practitioners, gynecologists, emergency
rooms, hospitals, rehabilitations, physiotherapy and addiction counsel-
ling), b) only associated with the index child’s health and wellbeing
(pediatricians, early detection screenings according to § 26 Book 5 of the
German social code (SGB V), emergency rooms, hospitals, ergotherapy,
logotherapy, osteopathy and physiotherapy), c) costs associated with
both mother’s and index child’s health and wellbeing (midwife care,
mother—child-treatment courses and ESS). Furthermore, total costs and

questionnaires assessment by phone assessment by phone
Q2
[ NMPB
% NMPB confirmed
2 confirmed i
) Noticeable -
% mental health
.  burden (NMHB)?
% - NMPB not
8 confirmed
=
© NMPB not
5 confirmed
& [t
(@]
N

Screening step 1
on NMPB

Screening step 2
(SS2) on NMPB

1st questionnaire health / social care utilization

Follow-up assessment
on NMPB

2nd questionnaire health
/ social care utilization

Fig. 1. Description of two-step screening process and follow-up.
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ESS costs were estimated. Costs were calculated for every participant
with self-reported utilization of health care services or ESS. Missing cost
values were not replaced. Standard midwife care was valued under the
assumption that every mother received the 16 sessions that are recom-
mended in Germany and reimbursed by statutory health insurance
companies. For the valuation of early detection screening costs,
screening reimbursement costs from German statutory health insurance
companies were applied. Thereby, the maximum possible time intervals
for the different early detection screenings were taken into account.

2.5. Statistical analyses

Baseline characteristics from screening step 1 are reported as pro-
portions or means and standard deviation (SD). Utilization data and
costs results are described as proportions of utilizers as well as means
and SD. Utilization results are further analyzed as median and inter-
quartile range (IQR). Results are presented in total and by NMPB status.

Potential determinants of ESS utilization were analyzed using lo-
gistic regression yielding odds ratios (ORs) with 95 % confidence in-
tervals (95 % CIs). Potential determinants of ESS utilization until step 2
in our model related to the mother are facing a NMPB (yes/no); age in
years (continuous); living in Berlin (yes/no); being born in Germany
(yes/no); high educational level according to the international standard
classification of education (ISCED) (UNESCO, 2012) (yes/no); single
parenthood (yes/no); bad experiences with doctors/midwives over the
course of pregnancy and delivery (yes/no); and receiving state benefit
payments (yes/no). Potential determinants related rather to the index
children are age in months from birth to step 2 (continuous); being a
twin (yes/no); preterm delivered (yes/no); first child (yes/no); facing a
chronic disease (yes/no); and regulatory problems according to the
CFSQ (yes/no). Since the recruitment started before and ended in the
middle of the SARS-CoV-2 pandemic, completing step 2 prior to or after
the beginning of the first lockdown in Germany was also added to the
model to secondary investigate whether the SARS-CoV-2 pandemic had
an impact on ESS utilization in our population. The beginning of the
lockdown was dated to the beginning of school closing in Berlin on the
16th of March 2020.

Considering skewness of health care cost data, the assumption of
normally distributed cost data was violated. Hence, more suitable gen-
eral linear models with gamma distribution and log link function (Gre-
gori et al., 2011; Mihaylova, Briggs, O’Hagan, & Thompson, 2011) were
applied to analyze determinants of total health care costs and to estimate
mean adjusted costs with 95 % CIs for the period up to step 2. De-
terminants of total health care costs until step 2 are reported as expo-
nentiated estimates of the gamma distributed general linear model and
95 % CIs. The same potential determinants as described above for the
utilization of ESS entered the model. Taking our findings on the de-
terminants of total costs into account, the different cost categories (see
2.2) were adjusted a) for the different observation periods reflected in
the index children’s age at the time of step 2, b) the presence of a chronic
disease of the index child, c) single parenting of the mother, d) preterm
delivery and e) bad experiences with doctors or midwifes during the
course of pregnancy and delivery.

Since follow-up data is only available for a limited portion of par-
ticipants with confirmed NMPB at step 2, analyses of follow-up data are
limited to descriptive analyses of utilization and cost differences (since
step 2) with respect to still facing a NMPB or not.

All statistical analyses were performed using R version 4.2.1 (R Core
Team, 2022) and SPSS version 27 (IBM Inc.).

2.6. Sensitivity analyses

Taking the heterogeneity and lack of a standardized fee scale
particularly in the ESS sector into account, sensitivity analyses were
carried out to validate the cost results. A one-way deterministic sensi-
tivity analysis was performed by varying the underlying unit costs
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consecutively within predefined minimum-maximum ranges (+20 % of
the base case cost assumption). This makes it possible to estimate the
influence of each individual input on the overall result separately. These
results were then plotted in a tornado diagram. In an additional prob-
abilistic sensitivity analysis, a Monte Carlo simulation process was
implemented which involves running the calculation 1000 times using
randomly sampled values of all cost model inputs simultaneously. Un-
derlying unit costs were allowed to vary within the minimum-maximum
ranges of the deterministic sensitivity analysis. The results were then
presented in a histogram showing the variance of the results.

3. Results
3.1. Participants

From the randomly selected sample of 29,516 households, 5,873
participants (4,933 mothers) from 5,089 households completed the
screening step 1. Overall, 1,185 mothers were defined as being at least
potentially at risk of psychosocial stress or mental health disorders at the
screening step 1. From this sample, 792 mothers and their children could
be included in our analyses from birth of the index children to step 2.
The mean age of the mothers was 34.4 years (SD + 4.8 months) at the
time of step 2 and the mean index children’s age was 17.5 months (+3.4
months). The majority of participants lived in Berlin (82.6 %) and had a
high educational level (83.6 %) (Table 1).

A NMPB was found in 368 mothers (46.5 %) at step 2. NMPB was
mainly related to have at least one mental health disorder according to
the M.LN.I. (84.5 % of the participants with a NMPB), followed by
parental burnout symptoms (39.5 %) and major depressive symptoms
(17.2 %). For the remaining 424 mothers, the self-stated burden at
screening step 1 could not be confirmed in step 2. Socio-demographic
characteristics of participants with and without a NMPB were mostly
comparable (Table 1). However, a higher proportion of mothers in the
NMPB group had a low educational level according to the ISCED, were
single parents, recipients of state benefit payments and had previous bad
experience with doctors or midwives during labor or pregnancy.

From the 368 mothers with a confirmed NMPB at step 2, follow-up
data was available for only 256 mothers resp. their index children.
The mean time between step 2 and follow-up was 6.8 months (208 days
+ 39 days). A NMPB at the follow-up was confirmed again in 178
mothers (70.1 %). The distribution of related mental health conditions
was comparable to step 2. The majority faced at least one mental health
disorder according to the M.ILN.I. (85.4 % of the participants with a
NMPB at follow-up), followed by parental burnout symptoms (40.1 %)
and major depressive symptoms (19.2 %).

3.2. Health care and early support services utilization

Over 99 % of the index children were seen by a pediatrician and
received early detection screenings, which are mandatory in the first
months after birth in Germany (Table 2). Moreover, almost all mothers
consulted a gynecologist (97.6 %). In general, the proportions of uti-
lizers were comparable over the different services although proportions
of utilizers, the mean and median number of visitation or days of stay
were often slightly higher in the NMPB group. Notably higher means in
the NMPB group were observed for mothers’ and index children’s hos-
pital stays and mean number of index children’s logotherapy visits. The
proportion of ESS utilizers was higher in the NMPB group (70.3 %)
compared to the group with no NMPB (66.0 %). The difference stems
mainly from higher proportions of utilizers of expert consultation at
walk-in centers and crying counseling.

For participants with NMPB the proportion of persons utilizing
health care and early support services changed from step 2 to follow-up.
The largest change in utilization was observed in gynecologist visits of
the mothers (from 97.6 % at step 2 to 59.2 % at follow-up), emergency
room visits (38.4 % to 19.5 %) and hospital stays (21.1 % to 6.6 %) of the
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Table 1
Characteristics of study population by noticeable mental health or psychosocial
burden.

Overall Noticeable Mental No Noticeable
(N = Health or Mental Health or
792) Psychosocial Burden  Psychosocial Burden
(N = 368) (N = 424)
n (%) or mean + SD n (%) or mean + SD
Location
Berlin 654 299 (81.3) 355 (83.7)
(82.9)
Leipzig 108 51 (13.9) 57 (13.4)
(13.6)
Flensburg 12 9(2.5) 3(0.7)
(1.5)
Other region 18 9(2.5) 9(2.2)
(2.3)
Age (Mother) in years 344+ 33.9 £5.0 34.8 £ 4.6
4.8
Age (Index child) in 17.5 + 17.6 + 3.5 17.5+3.3
months 3.4
Mother’s country of 662 306 (83.2) 356 (84.0)
birth (Germany) (83.6)
Educational level
(based on ISCED*)
Low 5(0.5) 3(0.5) 2(0.5)
Middle 115 76 (20.7) 39(9.2)
(14.5)
High 662 283 (76.9) 379 (89.4)
(83.6)
Unknown 10 7 (1.9) 3(0.7)
(1.3)
Single Parent 92 49 (13.3) 43 (10.2)
(11.6)
Number of children <
18 years in the
household
(including index
child)
1 436 207 (56.3) 229 (54.0)
(55.1)
2 270 123 (33.4) 147 (34.7)
(34.1)
3 or more 86 38 (10.3) 48 (11.3)
(10.9)
Twins 31 8(2.2) 23 (5.4)
3.9
Preterm delivery 80 26 (7.1) 54 (12.7)
(10.1)
First child 445 206 (56.0) 239 (56.4)
(56.2)
Place of birth
Birthing center 41 19 (5.2) 22 (5.2)
(5.2)
Home birth 14 6 (1.6) 8(1.9)
(1.8)
Hospital 737 343 (93.2) 394 (92.9)
(93.1)
Index child born with 66 25 (6.9) 41 (9.8)
help of fertility (8.4)
treatment (N = 783)
Index child diagnosed 55 28 (7.6) 27 (6.4)
with serious illness (6.9)
or disability after
birth
Other child diagnosed 32 17 (4.6) 15 (3.6)
with a serious illness ~ (4.1)
or disability
Bad experience with 262 144 (39.6) 118 (28.2)
doctors/midwives (33.5)
(N =783)
Recipient of state 154 80 (21.7) 74 (17.5)
payment (N = 791) (19.5)
Screening step 2 prior 248 125 (34.0) 123 (29.0)

to first SARS-CoV-2
Lockdown

(31.3)

Table 1 (continued)
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Overall Noticeable Mental No Noticeable
(N = Health or Mental Health or
792) Psychosocial Burden  Psychosocial Burden

(N = 368)

(N = 424)

n (%) or mean + SD n (%) or mean + SD

Mental health disorder ~ 311 311 (84.5) -
according to M.LLN.I. (39.3)

Postnatal Depression 56 56 (17.2) -
(N = 684) (8.2)

Parental burnout (N = 144 144 (39.5) -
787) (18.3)

Regulatory problems 303 158 (47.9) 145 (40.1)

(index child) (N =
682)

(43.8)

Notes: *ISCED = International standard classification of education; **M.L.N.I. =
Mini-International Neuropsychiatric Interview; *** Edinburgh Postnatal
Depression Scale with score > 13; Parental burnout assessment with score > 76;
tf Questionnaire on crying, feeding and sleeping disorders with score > 1.85.

index children as well as ESS utilization (69.0 % to 25.4 %). In line with
the different proportions of utilizers, the mean and median number of
visits or days of utilization were lower for most of the services. The
utilization trends until step 2, with higher proportions of utilizers and
mean number of visitations in the group of participants still facing a
NMPB, were confirmed at follow-up (Table 3).

The chance of ESS utilization increased on the mothers’ side with a
NMPB at step 2, living in Berlin (OR 7.36, 95 %CI 4.65-11.86), being
born in Germany (OR 1.83, 95 %CI 1.13-2.95), and being a single parent
(OR 2.2,95CI 1.14-4.46, Table 4). With regard to the index children, the
chance of ESS utilization increases with being a twin, a preterm delivery,
being the first child and facing a chronic disease. Completing step 2 prior
to the first lockdown in Germany was associated with a lower chance of
ESS utilization.

3.3. Health care and early support services utilization costs

Categorized unadjusted mean costs (overall and stratified by facing a
NMPB) from a payer’s perspective until step 2 are displayed in Fig. 2a.
Mean costs in the NMPB group were higher over all categories compared
to the group without a NMPB. Mean overall total costs were €4612 +
10,944. The largest cost component of mean total costs were costs of
hospital stays both for mothers (€652 + 4175) and index children
(€1181 + 5658). Further important cost components were pediatrician
(€499 =+ 239) and common midwife services costs (€547 + 194). The
largest cost component of the mean ESS costs were the utilization and
accommodation costs at mother child facilities (€302 4 6194).

Fig. 2b shows the unadjusted mean costs from step 2 to follow-up
with respect to the change in facing a NMPB. The changes in utiliza-
tion of health care and early support services were reflected in
decreasing mean costs in the shorter period between step 2 and follow-
up. Moreover, the higher mean costs in the NMPB group until step 2
were confirmed for aged children in the period during step 2 until
follow-up. The largest components of mean total costs in this period
were the mean cost for hospital stays of the index children (€260 +
1612) and mothers (€126 + 637), pediatrician costs (€129 + 136), and
costs of emergency room visits for the index children (€126 + 328) as
well as mothers (€126 + 1346).

The main determinants of total costs at step 2 were facing a chronic
disease (index child), preterm delivery, bad experiences with doctors
and midwives during pregnancy and delivery, and single parenthood
(Table 5). In line with our findings regarding the determinants of ESS
utilization, mean total costs decreased ceteris paribus proportionally if
step 2 took place prior to the first lockdown in Germany.

Hence, categorized costs until step 2 were adjusted for these vari-
ables as well as the age of the index children in months. Adjusted mean
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Table 2
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Postnatal health care and early support services utilization until screening step 2 of the mothers.

Overall Noticeable Mental Health or Psychosocial Burden, No noticeable Mental Health or Psychosocial
N =792 N = 368 Burden, N = 424
nf n' all participants participants with nf all participants participants with
(%) (%) at least one visit (%) at least one visit
or day of stay or day of stay
Mean Median  Mean Median Mean Median  Mean Median
(SD) (IQR) (SD) (IQR) (SD) (IQR) (SD) (IQR)
Mother
General Practitioner [visits], N = 782 631 289 3.4 2 4.3 3 342 2.8 2 3.5 3
(80.7) (79.6) (4.4) 3) (4.6) ) (81.6) (3.5 ?) (3.6) (€))
Gynecologist [visits], N = 783 764 355 2.9 2 3.0 2 409 2.7 2 2.8 2
(97.6) (97.5) (2.5) (€3] 249 @ 97.6) (2.3) @ 2.3) 1)
Emergency room [visits], N = 783 162 85 0.5 0 2.1 1 77 0.4 0 2.3 1
(20.7) (23.4) (1.6) ) 2.7) 1) (18.4) (2.6) ) 5.7) 1)
Hospital stays [days], N = 782 83 41 1.2 0 10.6 3(6) 42 0.8 0 8.0 4
(10.6) (11.3) (7.5) (O] (20.0) (10.1) (5.2) (©] (14.6) (@
Rehabilitation care [days], N = 783 8 5 0.4 0 32.2 28 3 0.2 0 32.7 28
(1.0) 1.4 (4.0) (] 127y (@D 0.7) (2.8) (] 8.1) (@)
Addiction counseling [visits], N = 778 2 1 0.1 0 52 52 1 0 0 2 2
0.3) 0.3 2.7) (0) 0) 0) (0.2) 0.1) (0) 0) 0)
Physiotherapy [visits], M = 783 265 111 2.8 0 9.2 6 154 3.7 0 10.2 6
(33.8) (30.5) (6.1) 3) (7.9 ) (36.8) (9.0) ©6) (12.6) (8
Index child
Pediatrician [visits], N = 780 779 362 11.8 10 11.8 10 417 11.1 10 11.1 10
(99.9) (100.0)  (6.6) ) (6.6) 7) (99.8) (5.6) (@) (5.6) 7)
Early Detection Screenings [visits], N = 783 781 363 4.3 4 4.3 4 418 3.4 4 4.3 4
(99.7) (99.7) (0.5) ) (0.5) 1) (99.8) (1.5 ) 0.4) 1)
Emergency room [visits], N = 783 301 145 1.0 0 2.5 2 156 0.8 0 2.0 1
(38.4) (39.8) 2.7) ) 3.8) 2) 37.2) (1.8 ) (2.6) 1)
Hospital stays [days], N = 783 165 78 2.5 0 11.6 5 87 1.2 0 5.7 4
(21.1) (21.4) (12.0) (0) 238 @ (20.8) (3.6) ) (6.0) “4)
Ergotherapy [visits], N = 783 27 18 16.1 9 16.1 9 9 15.9 10 15.9 10
(3.5) (5.0) (23.5) (©)) (23.5) (©)] (2.2) (16.1) 21 (16.1) 21)
Logotherapy [visits], N = 783 13 5 21 14 21.0 14 8 5.9 2 5.9 2
a.7) 1.4 (20.3)  (20) (20.3) (20) (1.9) 9.3) “4) 9.3) “4)
Osteopathy [visits], N = 783 366 171 3.4 3 3.4 3 195 3.1 2 3.1 2
(46.7) (47.0) (3.0) 2) (3.0) ) (46.5) (3.0 3) 3.0) (€))
Physiotherapy [visits], N = 783 143 71 17.4 10 17.4 10 72 20.3 10 20.3 10
(18.3) (19.5) (25.00 (14 (25.00 (@14 17.2) (299 (13.3) (29.9) (13.3)
Mother & Index child
Standard Midwife care 696 313 - - - - 383 - - - -
[6 weeks utilization]*, N = 783 (88.9) (86.0) 91.4)
Additional Midwife care [visits], N = 783 105 49 1.2 0 9.0 6 56 1.1 0 8.9 6
(13.4) (13.5) 3.9 ) (7.0) ® (134 4.2 ) 8.3) 5)
Mother-Child-Treatment course [days], N = 783 14 6 0.4 0 23.3 21 8 0.4 0 21.0 21
(1.8) 1.7 B.1) (0) 5.7 0) 1.9 (2.9) 0) ) 0
Early support services 529 255 274
(69.0) (70.3) (66.0)
Expert consultation (at walk-in center) [visits], N = 779 281 152 2.5 0 6.0 2 129 1.3 0 4.2 3
(36.1) (41.9) 8.1) 2) 11.8) @ (31.0) (3.3) ) (4.8) “4)
Expert consultation (at home) [visits], N = 779 381 181 0.7 0 1.5 1 200 0.5 0 1.1 1
(48.9) (49.9) (1.6) (€)) (2.0) (O] (48.1) (0.6) (D) 0.4 0
Accommodation at mother—child facility [weeks], N = 778 2 2 0.3 0 60.7 60.7 0 0 0 0 0
0.3) (0.6) (4.7) (0) (2450 a7 (0) 0) (0) 0) 0)
Crying counseling [visits], N = 778 47 28 0.9 0 11.1 4 19 0.3 0 6.3 7
(6.0) (7.7) 6.9 0) (2090 (4.6) 1.5) (0) (3.8) @)
Care assistant (family sponsor support) [weeks], N = 778 56 27 1.8 0 24.6 13 29 1.6 0 22.5 16
(7.2) 7.4 (8.6) (] (21.2) (27.3) (7.0) 8.1) (] (21.9) (30.7)

Notes: 'Any visit or utilization; *binary question if standard midwife care was utilized.

costs were higher in the NMPB group over all categories (Table 6). Mean
additional total costs were €1713 for the NMPB group and largest cost
components were costs associated with the index children.

3.4. Sensitivity analyses

The cost results proved to be robust in our sensitivity analyses. The
deterministic sensitivity analysis revealed that a + 20 % change in the
valuation of the ESS components had only marginal implications on the
mean total costs. It was further observed that changes in the valuation of
hospital stays had the largest impact on the mean total costs from a
payer’s perspective (Fig. 3). The results of the Monte Carlo simulation

show only marginal variations in mean total costs, €4612 (base case) to
€4635 (Monte Carlo simulation) (Fig. 4).

4. Discussion

In this study we investigated differences in health care and early
support services utilization and costs of mothers who faced a NMPB
compared to mothers without a NMPB and their respective index chil-
dren. We further examined the determinants of health care and early
support services utilization and associated costs of mothers and their
index children in the postnatal period in Germany.

The following results stand out from our analyses. First, mothers with
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Table 3
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Postnatal health care and early support services utilization from screening step 2 to follow-up.

Overall, N = 256

Noticeable Mental Health or Psychosocial
Burden, n = 178

No Noticeable Mental Health or Psychosocial
Burden, n = 78

nf nf Mean Median n Mean Median

(%) (%) (SD) (IQR) (%) (SD) (IQR)
Mother
General Practitioner [visits], N = 230 168 (65.9) 125 (70.2) 3.2(3.1) 2(3) 43 (55.8) 2.1 (1.4) 2 (1.5)
Gynecologist [visits], N = 231 149 (58.2) 103 (57.9) 2.5(2.9) 1) 46 (59.0) 1.9(2.2) 1 (0.8)
Emergency room [visits], N = 231 23 (9.0) 17 (9.6) 4.1 (11.9) 1(0) 6(7.7) 1.0 (0) 1(0)
Hospital stays [days], N = 231 11 (4.3) 9 (5.1) 4.6 (1.8) 4(2) 2 (2.6) 4.0 (1.4) 4 (1)
Rehabilitation care [days], N = 231 1(0.4) 1 (0.6) 12.0 (0) 12 (0) - - -
Addiction counseling [visits], N = 231 1(0.49) 1(0.6) 2.0 (0) 2 (0) - - -
Physiotherapy [visits], N = 231 53 (20.7) 10 (12.8) 6.0 (5.2) 6(3) 43(24.2) 9.2(6.0) 6 (5.8)
Index child
Pediatrician [visits], N = 230 237 (93.3) 162 (92.1) 3.5(3.1) 3(2) 75(96.2) 3.5(4.2) 3(3)
Early Detection Screenings [visits], N = 231 255 (99.6) 177 (99.4) 2.6 (0.5) 3 78 (100) 2.7 (0.5) 3@
Emergency room [visits], N = 231 50 (19.5) 36 (20.2) 1.5(1.2) 1(0) 14 (18.0) 1.6 (0.7) 1)
Hospital stays [days], N = 231 17 (6.6) 13(7.3) 6.2 (8.9) 44 4(5.1) 5.0 (2.2) 4.5(2)
Ergotherapy [visits], N = 231 2 (0.8) 1 (0.6) 10.0 (0) 10 (0) 1(1.3) 7.0 (0) 7 (0)
Logotherapy [visits], N = 231 5(2.0) 2(1.1) 5.5 (5.0) 5.5 (3.5) 3(3.9 15.0 (13.0) 8(11.5)
Osteopathy [visits], N = 231 14 (5.5) 11 (6.2) 1.6 (0.81) 1(1) 339 2.3(1.2) 3(1)
Physiotherapy [visits], N = 231 7 (2.7) 3(1.7) 15.3(17.6) 10(17) 4(5.1) 7.5 (2.9) 7.5 (2.5)
Mother & Index child
Standard Midwife care [6 weeks utilization]*,N = 231 — - - - - - -
Additional Midwife care [visits], N = 231 3(1.2) 2(1.1) 3.5(3.5) 3.5(2.5) 1(1.3) 4(0) 4(0)
Mother-Child-Treatment course [days], N = 231 4(1.6) 2(1.1) 22.5(17.7) 22.5(12.5) 2(2.6) 21.0 (0) 21 (0)
Early support services 65 (25.4) 56 (31.5) 9 (11.5)
Expert consultation (at walk-in center) [visits], N = 231 55 (21.5) 49 (27.5) 3.2(4.1) 2(2) 6 (7.7) 3.3(2.7) 2.5(3.3)
Expert consultation (at home) [visits], N = 231 7 (2.7) 4(2.3) 2.3 (2.5) 1(1.3) 3(3.9 1.3 (0.6) 1(0.5)
Accommodation at mother—child facility [weeks], N = 231 - - - - - - -
Crying counseling [visits], N = 231 4(1.6) 3(1.7) 5.2 (4.3) 5(4) 1(1.3) unknown!' unknown
Care assistant (family sponsor support) [weeks], N = 231 4(1.6) 3@1.7) 23.0 (16.6)  30.3(15.3) 1(1.3) 8.7 (0) 8.7 (0)

Notes: Mean (SD) & Median (IQR) displayed for those participants with at least one visit or day of stay; 'Any visits or utilization; *binary question if standard midwife

care was utilized, TTutilizer did not state number of utilizations.

Table 4

Associations of potential determinants for postnatal early support services uti-
lization until screening step 2: Odds ratios and 95% Confidence intervals from
logistic regression.

Odds 95 % Confidence
ratio intervals
Noticeable mental health burden (vs none) 1.44 0.99 - 2.10
Age in years (Mother) 1.01 0.97 - 1.05
Location (Berlin) vs Leipzig/Flensburg 7.36 4.65-11.86
Mother born in Germany (vs no) 1.83 1.13-2.95
High educational level (ISCED III*) (vs low/ 1.06 0.62-1.76
middle)
Single parent (vs both parents) 2.20 1.14-4.46
Bad experiences with doctors/midwives (vs 1.17 0.79-1.76
none)
Recipient of state benefit payments (vs no) 1.10 0.67-1.82
Age in months (Index Child) 1.06 0.99-1.13
Twin birth (vs singleton) 2.50 0.88-8.54
Preterm delivery (vs no) 1.81 0.90-3.80
First child (vs no) 2.97 2.03-4.37
Chronic disease (Index Child) (vs none) 3.67 1.62-9.35
Regulatory problems** (vs none) 1.23 0.85-1.78

Screening step 2 prior to Lockdown (vs after) ~ 0.69 0.43-1.10

Notes: * ISCED = International standard classification of education; ** Ques-
tionnaire on crying, feeding and sleeping disorders with score > 1.85.

a NMPB and their index children caused higher mean ESS and total costs
in the postnatal period from a payer’s perspective compared to mothers
without a NMPB and their index children. Second, main determinants of
mean total costs at step 2 were facing a chronic disease (index children),
preterm delivery, bad experiences with doctors and midwives, and sin-
gle parenthood. Third, the majority of participants utilized some kind of
ESS, with a higher proportion of utilizers in mothers facing NMPB and
their index children. Fourth, the most important determinants of ESS
utilization in the postnatal period were living in Berlin, and with respect

to the index children: a chronic disease, being the first child and born as
a twin. Fifth, our results regarding the utilization and costs of health care
and early support services were confirmed for index children advanced
in age and mothers who previously faced a NMPB compared to mothers
who continuously suffered from a NMPB over the course of our study.
Sixth, starting study participation during the SARS-CoV-2 pandemic was
associated with a higher chance of ESS utilization and total costs. Sev-
enth, the vast majority of index children have been seen by pediatricians
and received mandatory early detection screenings in the postnatal
period.

Our cost results support the importance of prevention and sufficient
treatment of postnatal mental health problems from a payer’s perspec-
tive in Germany. Our adjusted cost estimates showed noticeable cost
differences between the groups with higher mean costs in the NMPB
group over all categories except for costs solely associated with the
mothers. All mothers who entered our analyses felt at least some kind of
psychosocial stress or another mental health burden at the initial online
assessment. These cost differences persisted until follow-up for those
who no longer faced a NMPB at this time point compared to those still
facing a NMPB. It can be assumed that the cost differences would have
been higher if we compared mothers with a NMPB to mothers with no
mental health burden at all. Thus, the estimated cost differences be-
tween the groups are rather conservative. This conclusion is in line with
the international literature which shows uniformly high costs for
mothers with postnatal mental health disorders (Bauer, Knapp, &
Parsonage, 2016) and higher costs compared to mothers without post-
natal mental health disorders (Brown, Adams, George, & Moore, 2021;
Dagher, McGovern, Dowd, & Gjerdingen, 2012; Masters et al., 2020;
Moran et al., 2020). Unfortunately, to the best of our knowledge no such
data is available for Germany.

Evidence of determinants of health care costs in the postnatal period
are scarcely available and again no data for Germany is available. Our
findings are in line with recent studies focusing on health care utilization
and costs of perinatal depression (Pollack et al., 2022) and the impact of
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Fig. 2a. Mean costs (€) during postnatal period until screening step 2, n = 792.
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Fig. 2b. Mean costs (€) between screening step 2 and follow-up assessment, n = 256.

a history of poor mental health on health care costs in the perinatal
period (Chojenta, William, Martin, Byles, & Loxton, 2019). However,
our results regarding the influence of facing a NMPB is weaker and
thereby in line with our assumptions made above. The influence of bad
experiences with doctors and midwifes highlights the importance of
sufficient appreciation of necessities and concerns of expecting mothers
and indicates the relevance of psychological support after traumatic
experiences during pregnancy.

In contrast to the scarce available literature for Germany, the
educational level had no influence on the utilization of ESS in our
population (Eickhorst et al., 2016). The dominance of living in Berlin as
a determinant of ESS utilization is most likely attributable to the fact
that Berlin was the only study site which promotes so called initial home
visits by trained social workers of the local public children, youth and
health service via postal mail. Hence, the more striking determinants of
ESS utilization besides facing a NMPB are the presence of a chronic
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Table 5

Associations of potential determinants of postnatal total costs until the screening
step 2: Exponentiated estimates and 95% Confidence intervals from general
linear models with gamma distribution and log link function.

estimates 95 % Confidence
intervals

Noticeable burden (Screening Step 2) 1.15 0.93-1.43
Age in years (Mother) 0.99 0.97-1.01
Location (Berlin) (vs Leipzig/Flensburg) 0.98 0.73-1.28
Mother born in Germany (vs no) 1.14 0.85-1.49
High Educational level (ISCED III*) (vs low/ 0.90 0.67-1.21

middle)
Single parent (vs no) 1.28 0.92-1.81
Bad experiences with doctors/midwives (vs 1.33 1.07-1.67

none)
Recipient of state payments (vs none) 1.16 0.88-1.56
Age in months (Index Children) 1.05 1.01-1.09
Twin birth (vs singleton) 0.96 0.56-1.77
Preterm delivery (vs no) 1.61 1.11-2.40
First child (vs no) 0.94 0.75-1.17
Chronic disease (Index Child) (vs none) 3.99 2.69-6.14
Regulatory problems** (vs none) 1.01 0.82-1.24
Screening step 2 prior to Lockdown (vs after) ~ 0.90 0.69-1.18

Notes: * ISCED = International standard classification of education; ** Ques-
tionnaire on crying, feeding and sleeping disorders with score > 1.85.

Table 6

Health care costs from birth of the index children until screening step 2: Mean
and 95% Confidence intervals from general linear models with gamma distri-
bution and log link function adjusted for age of the index child, presence of
chronic disease (index child), single parenthood, preterm delivery & bad expe-
riences during pregnancy.

Noticeable Mental No Noticeable Difference
Health or Mental Health or
Psychosocial Burden Psychosocial Burden
Adj. Mean* (€) Adj. Mean* (€) A€
(95 % CI) (95 % CI)
Mother 1784 1777 7
(966-3295) (939-3364)
Index Child 6896 5660 1236
(5236-9082) (4239-7556)
Costs associated 2094 1505 589
with mother (1286-3411) (885-2560)
& index child
Early Support 1073 349 724
(391-2947) (113-1079)
Total 10,849 9,136 1713

(8329-14,131) (6942-12,023)

condition of the children as well as single parenthood, twin birth and
preterm delivery. All of these circumstances have in common that they
are particularly challenging for the affected families. In line with the
German literature, higher utilization by mothers born in Germany might
be explained by better knowledge of the available support services
(Hurrelmann, Klinger, & Schaeffer, 2020). Consequently, special
attention should be given to possible access barriers for mothers with a
migration background. Hence, these determinants highlight the impor-
tance of ESS especially for those families facing severe life challenges. In
line with this conclusion, we could show that the assessment prior to the
first lockdown was associated with a smaller chance of ESS utilization.
This result is reflected in the growing evidence of the negative impact of
the pandemic for mothers (Calvano et al., 2022; Davenport, Meyer,
Meah, Strynadka, & Khurana, 2020).

Even though our study solemnly focuses on the specific German
health care system, our results highlight the importance of sufficient
appreciation and treatment of mental health problems. Our results on
ESS utilization further indicate the importance of the established ESS
system in Germany. Against the background of existing entrance barriers
and weaker social protection systems in the international context, our
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results should promote building an awareness for enforcing early sup-
port services to eliminate unmet needs of mothers in the postnatal
period.

4.1. Strengths and limitations

Our analyses are embedded in the first approach in Germany to
assess the psychosocial stress and mental health disorders in parents and
their children in early childhood using a large population based random
sample from local registry offices and established/validated question-
naires to evaluate the mental health burden of participating mothers.
Furthermore, we have made the first attempt to systematically evaluate
the utilization and underlying costs of health care and early support
services in the vulnerable postnatal period in Germany with a self-
developed questionnaire. Numerous stakeholders were involved in
valuing the underlying costs of ESS utilization. We accounted for the
rapidly changing challenges in the postnatal period by adjusting the
costs of health care and early support services utilization to the different
observational periods represented by the age of the index children. We
further adjusted costs to detected confounders. The mental health
burden of the participants was assessed with standardized and validated
questionnaires.

The main limitations of our analyses are a result of the observational
study design. Even though parents of almost 30,000 randomly selected
children were asked to participate in the SKKIPPI study, selection bias
might have affected the generalizability of our results (Tripepi, Jager,
Dekker, & Zoccali, 2010). Our study population was rather well
educated and slightly older compared to the general population.
Although Berlin, Leipzig, and Flensburg reflect cities with distinct levels
of urbanization, only few participants lived in rural areas with poten-
tially different access to ESS and general health care services over the
course of the study. Since our analyses were based on self-reported data,
some uncertainty to the responses arises. Even though the interviewers
were specifically trained, social desirability bias might have affected the
responses of participating mothers (Chung & Monroe, 2003). Mothers
might have been ashamed of certain utilizations like addiction coun-
seling or have felt obligated to state false utilizations of their index child,
e.g., early detection screening. The overall effect of the challenges
mentioned above stays unclear.

Another limitation arises from the age-related inclusion criteria.
According to our study protocol, the recruitment of parents was
restricted to participants with at least 18 years. Adolescents were not
included, although it is reasonable to assume that teenage pregnancy
again emerges with particular challenges that have a likely impact on
mental health, particularly for mothers.

In order to minimize the effort for the participants (e.g. to reduce the
number of dropouts) the self-developed questionnaire on health and
social care utilization was made as short as possible. The questionnaire
provides a good opportunity to analyze and value general health care
and early support services utilization. It is detailed enough to ascertain
the extent of services utilized, but unable to distinguish between
different reasons of utilization. Hence, it is unclear which medical
conditions influenced the utilizations and costs apart from the NMPB in
the mothers.

The absence of fathers in our sample was a priori justified by the
assumption that mothers are the main reference persons of the children
after birth and would thereby be more likely to participate in the study
(Fricke et al., 2020). Focusing on mothers makes the cohort more
balanced but leaves a blind spot to our analyses on the fathers’ side.
Also, fathers face unique challenges in the postnatal period (Giallo et al.,
2013). Hence, our utilization and cost results might be underestimated.
However, with respect to ESS utilization mothers are likely to answer for
the entire family and thereby reduce the effect of neglecting fathers in
our study.

Furthermore, we did not monetarily value care assistance by family
sponsors. According to the involved stakeholders, family sponsors are
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Fig. 3. Tornado diagram of impact of consecutive + 20 % variation in unit costs on total costs.
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Fig. 4. Graphical overview of variations in mean total costs based on Monte Carlo simulation [1000 times repeated randomly and simultaneous resampling of all unit

costs within + 20 % range, with replacement].

predominantly working on a voluntary basis making a valuation from a
payer’s perspective obsolete. Utilization of care assistance is evenly
allocated over both groups. Hence a valuation would not have changed
directions of cost results, but the costs might be further underestimated.
No specific information on psychiatric treatment of the mothers or index
children was available. This adds to the potential underestimation of
utilization costs.

Even though we focused on the postnatal period, some mothers
might have falsely stated the initial hospital visit associated with the
birth of the index children as a postnatal hospital visit and thereby lead

10

to an overestimation of costs. Since hospital costs were the dominant
component of our total costs this could have reduced the underestima-
tion of total costs.

In line with previous studies, the follow-up period and therefore the
time horizon of our analysis was rather short given the transgenerational
origin and potential long-lasting impacts of mental disorders (Bauer
et al., 2016; Verbeke et al., 2022). However, our results add to the
vulnerable postnatal period, but no conclusions can be drawn regarding
long-term health care and early childhood intervention utilization and
associated costs of mothers facing mental health burdens and their
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children.

No data on financial resources, insurance type (statutory or private),
support from mothers’ family or social networks or experienced stig-
matization were collected in our study. All could have potentially
altered the utilization of health care and social services and therefore
influenced our results. Yet, ESS as part of the public health services in
Germany are generally free of charge and provided outside of the
German health insurance system. Hence, we would not expect large
effects on our results since the barriers for access ESS are comparably
low. Nonetheless, future research should account for and investigate
these potential confounders.

Finally, it was beyond the scope of our observational study design to
investigate the cost-effectiveness of ESS or more specific interventions to
support mothers with NMPB. However, in the SKKIPPI project there are
ongoing RCTs to investigate Parent-Infant-Psychotherapy a) for mothers
with postpartum mental disorders and their infants (Matthel3 et al.,
2020) and b) for infants with regulatory disorders and their mothers
(Sprengeler et al., 2021).

5. Conclusion

Our findings indicate an additional burden associated with mental
health problems during the postnatal period and highlight the impor-
tance of sufficient appreciation and treatment of mental health problems
from both a societal and payer’s perspective. In Germany, early support
services seem to play an important positive role in supporting families in
the vulnerable postnatal period. Future research should investigate
whether these and more specific interventions could be a cost-effective
way to promote well-being for mothers with mental health burdens and
their children.
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