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Abstract

Background Lifestyle-related risk factors can increase complications during pregnancy and negatively impact
the health of a mother and her child. Knowledge about these compliances among many pregnant women

and women of childbearing age is lacking. In the study AOK-Family +, we propose the evaluation of a newly
developed counselling intervention. The intervention aims to raise awareness and to provide relevant information
about the impact of lifestyle-related risk factors during pregnancy. The aim of the proposed study is to evaluate
the effect of this counselling intervention on women'’s knowledge of lifestyle-related risk factors during pregnancy
and the concomitant healthy behaviours.

Methods A cluster-randomised trial with three arms in Baden-Wuerttemberg, Germany, is proposed. Pregnant
women and women of childbearing age will be allocated to one of three groups: online intervention, on-site inter-
vention, or a waiting-list control. Trained counsellors from AOK Baden-Wuerttemberg, a German statutory health
insurer, will conduct the counselling sessions. Data collection is conducted throughout validated questionnaires
administered at three intervals: before counselling (t0), directly after counselling (t1), and at a 6-week follow-up (t2).
The primary outcomes will be health knowledge and healthy behaviours relating to LRFFs during pregnancy. A pro-
cess evaluation will examine the processes, used resources, and future implementations through additional quantita-
tive questions and qualitative interviews and focus groups.

Discussion Based on this study, an implementation strategy for future conduction of lifestyle consultation dur-
ing pregnancy could be developed with the aim of reducing pre- and post-mortem mobility and mortality.

T Mareike Kramer and Laura Wohlhiter contributed equally to this work.

*Correspondence:

Manuela Bombana

dr.manuela.bombana@bw.aok.de; manuela.bombana@med.uni-
heidelberg.de

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13063-024-08215-5&domain=pdf

Kramer et al. Trials (2024) 25:393

Page 2 of 12
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Background
Background and rationale
Non-communicable diseases (NCDs) account for more
than 60% of the global burden of disease [1]. In 2019,
41 million deaths worldwide were caused by NCDs [2].
They are the leading cause of death among women in
Germany: 93.3% of all deaths among women are from
NCDs, of which 40.7% are from cardiovascular dis-
ease [3]. According to the World Health Organization
(WHO), these NCDs are linked to four modifiable
risk factors: physical inactivity, an unbalanced diet,
the consumption of tobacco, and the consumption of
alcohol. The WHO defines these as lifestyle-related
risk factors (LRRFs) [2]. In Germany, statutory health
insurers are obligated to provide primary prevention
services according to the law (§§20, 20a, 20b, 20c SGB
V), including services dedicated to the prevention of
disease and promotion of healthy behaviours in five key
lifestyle areas: physical activity, nutrition, stress man-
agement, resource management, and substance use [4].
The unhealthy lifestyle behaviours people adopt are
highlighted during particular life phases, such as preg-
nancy. Previous studies in Germany have shown that,
for instance, 10.9% of mothers smoked during preg-
nancy [5] and 14% occasionally consumed alcohol [6].
Additionally, 21.9% of mothers were overweight at the
beginning of pregnancy and 14.7% were obese [7]. A
recent survey of pregnant women in Germany found
that 31.8% did not know the adverse health effects of
alcohol consumption during pregnancy. Comparably,
48.5% underestimated the negative effects of smok-
ing tobacco during pregnancy. In addition, 70.8% did
not know the composition of a healthy diet accord-
ing to recommendations [8]. Interestingly, health care
providers do not provide a standardised form of edu-
cation regarding the impact of LRRFs on pregnancy
and lactation [9]. Despite the evidence that inadequate
health literacy is associated with smoking, a lack of
conviction regarding medication, a lack of adherence,
and increased risk perception, as well as the fact that
strengthened health literacy can improve health and
health behaviours during pregnancy, there are only a
few routine health care programmes aimed at improv-
ing health literacy among pregnant women in Germany
[10]. In line with this recognised research gap regard-
ing the effects of counselling and information on birth-
related topics, the National Health Goal “Health around

Childbirth” calls for measures to improve the delivery
of care with regard to LRRFs during pregnancy [11].

Objectives

The AOK-Family+trial aims to evaluate the effects of
online and on-site counselling interventions conducted
at health centres by the statutory health insurer AOK
Baden-Wuerttemberg. The intervention intends to raise
the awareness of LRRFs and healthy behaviours relat-
ing to pregnancy, and its implementation in a counsel-
ling context as a service provided by a statutory health
insurer has not, to our best knowledge, been tested
before. The aim of the proposed study is to assess the
effect of a lifestyle-oriented counselling intervention
on pregnancy-related health literacy in terms of knowl-
edge and healthy behaviours. In addition, the effects of
the on-site and online interventions will be compared.
The study will identify what effects, if any, occur. As the
counselling context has not yet been tested as a service
of the statutory health insurance and the intervention is
being applied for the first time, the study has partly an
exploratory character. Nevertheless, statistical testing
was set up with a focus on the superiority of the inter-
vention. Finally, the delivery of the interventions will be
documented and evaluated. In addition, an accompany-
ing process evaluation will be conducted in which client
satisfaction, user-friendliness, practicability and the pro-
cess flow will be assessed on the one hand, and the tar-
get group, the role perception of the counsellors as well
as the positioning of the counselling within the German
health care system will be examined on the other hand.

Methods

Study design and setting

A cluster-randomised longitudinal three-armed trial is
proposed. Participants in the first study arm will receive
an on-site counselling intervention, study arm two
will receive an online counselling intervention, while
those in study arm three comprise a waiting-list con-
trol group. Participants in the control group will be able
to receive the consultation after data collection. The
newly developed counselling intervention will address
the relationship between LRRFs and pregnancy, cover-
ing information on nutrition, physical activity, relaxation,
stress management, and substance use during pregnancy.
This study will be accompanied by a process evaluation;
further details are provided in the related sections. For
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the development of the study protocol, the standard pro-
tocol items of the recommendations for interventional
trails (SPIRIT) [12] were used. Possible changes to the
procedure will be communicated to all relevant groups
such as investigators, funder, study registry and AOK
Baden-Wuerttemberg employees. No audit of the trial is
planned.

Study population and counsellors

The target group will include pregnant women and
women of childbearing age who are between 18 and
49 years, able to give consent and insured with AOK
Baden-Wuerttemberg. The ability to read and understand
German is a requirement for participation.

The study counsellors will be AOK Baden-Wuerttem-
berg employees who have completed a degree in nutri-
tion or sports science and have experience with LRRF
counselling. They will complete a standardised training in
advance.

Recruitment of study participants

Participants are made aware of the study with the help
of flyers in waiting rooms of gynaecological practices.
In addition, further advertisements will be placed via
health insurance company advertising channels (e.g.
social media and insurance magazines). Interested par-
ticipants can then contact AOK Baden-Wuerttemberg
by phone. After participating in the study, all participants
will receive an incentive. The incentive is a voucher code
for the e-book “Handbook of Family Health” [13] with a
value of EUR 12,99.

Randomisation process

The 14 district directorates of AOK Baden-Wuerttem-
berg (Fig. 1), in Southwest Germany, are randomly
assigned to one of the three study groups: the on-site
intervention group, the online intervention group, or
the control group. The initial randomisation process has
been performed via computer generation and was carried
out using a simple cluster-randomised design before the
process of enrolment. The cluster randomisation will be
conducted by an independent operator using the statisti-
cal program R (Version 1.3.5) with the randomizr pack-
age. The conduct of randomisation was concealed to the
members of the study team. Similarly, the counsellors
will be allocated according to their place of employment.
Depending on where the insured people live, they will
be assigned to the appropriate district directorate (e.g. if
an insured person lives in the Ludwigsburg-Boeblingen
area, she will be assigned to the Ludwigsburg-Boeblingen
district directorate and the staff employed there). If an
insured person is interested in the study, she will receive
the intervention assigned to the responsible district
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directorate (e.g. insured person lives in the Ludwigsburg-
Boeblingen area. The area has been assigned to interven-
tion arm 1. The insured person is therefore automatically
assigned to intervention arm 1). This means that the dis-
trict directorates should be considered as randomised
units.

Assignment of interventions

Those interested in the study will be invited to contact
AOK Baden-Wuerttemberg by phone to receive infor-
mation on participation in the study from a trained staff
member. As already mentioned, the participants were
assigned to the intervention, which was randomly allo-
cated to their district directorates. In the course of the
telephone call, interested participants also receive infor-
mation about the study arm to which their responsible
district directorate has been assigned. Participants may
stop the session at any point if they wish. There are no
specific measures to increase adherence (e.g. to ensure
participants attend and complete their session). Because
this is a one-off session, the likelihood of patients stop-
ping the session early was felt to be limited.

Interventions

The interventions are educational, aiming to increase the
awareness of LRRFs during pregnancy and the concomi-
tant healthy behaviours supporting women. To achieve
this, the interventions address LRRFs related to nutri-
tion, physical activity, relaxation, stress management,
and substance use for a planned period of 6 months. If
in the course of counselling the need for further sup-
port services (e.g. nutrition counselling) is identified, the
counsellor refers to the corresponding services. How-
ever, these are not part of the intervention. There were
no restrictions on concomitant care. Overall, there is no
blinding (including study participants) for the interven-
tion. No possible harm data is collected. Termination of
the study will be made by the study director. The SPIRIT
[12] and TIDieR checklist [14] were used for the prepara-
tion of the intervention (see the Supplementary Materi-
als). Table 1 shows the SPIRIT figure.

The three study arms
The three study arms are outlined in this section. Par-
ticipants receiving the on-site intervention (arm one)
will receive counselling for 45 min at a local health cen-
tre. The counsellors will use an information brochure on
the impact of LRRFs during pregnancy and a conversa-
tion guide to support the process. Following this, the par-
ticipants will be given the information brochure to take
home.

In the online intervention (arm two), participants will
engage with a 45-min online counselling session via a
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Fig. 1 AOK Baden-Wuerttemberg district directorates

screensharing system with a video facility. The counsel-
lors will share a digital PDF containing important infor-
mation about the impact of LRRFs during pregnancy.
The counselling process will also be supported by short
videos of expert interviews (approx. 1 min per video),
where relevant experts will provide information on the
topics of nutrition, physical activity, relaxation, stress
management, and substance use. Counsellors will receive
a conversation guide to structure the counselling, and the
participants will receive their information brochures via
postal mail following the session.

Participants in the waiting-list control (arm three) will
not receive counselling during the intervention period.
However, at 6 weeks post-intervention, and after com-
pleting the £2-questionnaire, they will be invited to par-
ticipate in online or on-site counselling and/or to receive
the information brochure via mail.
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All participants will have the option to terminate their
participation in the study via a digital form on the AOK
Baden-Wuerttemberg website. Table 2 summarises the
three interventions.

Content of the counselling resources

Content of used resources for supporting participants
and counsellors is based on the current scientific recom-
mendations for nutrition, physical activity, relaxation,
stress management, and substance use during pregnancy.
This content was compiled from the guidelines published
by relevant institutions and professional societies [15—17]
and the current research evidence regarding LRRFs dur-
ing pregnancy. These study resources were subsequently
discussed and summarised by researchers at the Heidel-
berg University Hospital, Germany, and then prepared
for inclusion in the counselling sessions. Several experts
further reviewed and modified the content as necessary.
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Table 1 Enrolment, intervention and assessments of the “AOK-Family +"

Study period

Enrolment

Timepoint -t

Allocation Post-allocation

) toxn ey th3

Enrolment:
Eligibility screen X
Informed consent X
Allocation (cluster randomisation)

Interventions:
On-site health counselling
Online health counselling

Waiting control group (does not receive counsel-
ling intervention)

Assessments:
Health behaviour
Health knowledge
Customer satisfaction and usability

"1 — should be answered up to 24 h before the counselling (control group — soon after receiving the questionnaire)

" 2 — directly after the consultation (only for the intervention groups)
"3 — 6 weeks after t0

This process is intended to ensure content consistency
in all subject areas pertaining to the study and provides a
valid platform for comparison of the three study groups.
The design and finalisation of the resource materials were
performed in collaboration with service providers associ-
ated with AOK Baden-Wuerttemberg.

Training for counsellors
Study counsellors must independently complete a 4-h
e-learning module detailing the context and application
of information on the study design and procedure, and
the relevant scientific information on the relationship
between LRRFs and pregnancy. The successful comple-
tion of the e-learning module requires an 80% minimum
test score in a following multiple-choice assessment.
Approximately 50 counsellors are expected to participate
in the training. The e-learning module was developed
by an external service provider associated with AOK
Baden-Wuerttemberg.

Where medical questions and topics surpass the exper-
tise and competencies of the counsellors, participants
will be referred to the relevant care-pathway.

Monitoring of the intervention process

Researchers from Heidelberg University Hospital will be
available for consultation with the counsellors through-
out the intervention period. In order to ascertain if the
planned process will work as part of the counsellor’s daily
routine, feedback will be sought from the counsellors
after the initial health education sessions. If problems

arise, the process, or the procedures, will be adjusted
accordingly.

Study outcomes

Primary outcomes

The study has two co-primary outcomes. The two pri-
mary outcomes of this study are health knowledge, and
health-related behaviours, relating to LRRFs (nutrition,
physical activity, relaxation and stress management, and
substance use) during pregnancy.

Health Knowledge: Participants’ health knowledge
related to LRRFs during pregnancy will be measured
by a questionnaire developed by Oechsle et al. [8]. This
questionnaire was developed to assess knowledge and
attitudes of pregnant women concerning alcohol con-
sumption, smoking, nutrition, physical activity, oral
health, and medication. The questionnaire has been
modified for the AOK-Family + study. In this process, an
additional option (uncertain) was added to the previously
dichotomous answer options (yes/no), and the individual
wording of questions was adjusted. In addition, questions
about oral health were replaced with questions about
relaxation behaviours.

Health-Related Behaviours: Health-related behav-
iours have multifaceted domains. In this study, it will be
assessed concerning nutrition, physical activity, relaxa-
tion and stress management, and substance use. As no
all-encompassing instruments exist for this specific pur-
pose, existing instruments for measuring health-related
behaviours with regard to nutrition, physical activity,
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relaxation, stress management, and substance use were
tested; those deemed suitable were adopted with a few
adjustments according to the needs of the study. The final
survey instrument is based on the AUDIT-C question-
naire, which is used to measure alcohol consumption [18,
19], and parts of the questionnaire from the study “Ger-
man Health Update” (GEDA 2014/2015) by the Robert
Koch Institute [20]. These parts relate to the assessment
of physical activity (European Health Interview survey—
Physical Activity Questionnaire (EHIS-PAQ)) [21] and
tobacco use [20]. The Stress and Coping Inventory (SCI)
[22] will be used to measure active stress management.
Measurements on dietary behaviour were developed for
this study. Changes in health behaviours are considered
at the level of each category (physical activity, relaxation
and stress management, and substance use).

Pilot testing and validation of the questionnaires The
questionnaires were piloted and validated in three con-
secutive steps. An expert interview was conducted with
two midwives to verify the content and ensure the face
validity of the questionnaire. Each topic in the question-
naire was discussed. The revised questionnaire was then
iteratively piloted with seven women. The focus was on
feasibility, comprehensibility and usability of the ques-
tionnaire. Finally, an empirical investigation was carried
out in form of a cross-sectional study with 79 pregnant
women. The plausibility of the results was assessed by
reviewing the existing literature.

Secondary outcomes

Client satisfaction and user-friendliness The second-
ary outcomes include client satisfaction, practicability
and user-friendliness of the consultations. These will be
evaluated using existing internal (not published) stand-
ard questions from AOK Baden-Wuerttemberg regard-
ing customer satisfaction. The topics included are satis-
faction with the enrolment process, satisfaction with the
counsellor’s engagement, satisfaction with the counsel-
ling itself, possible recommendations for the counselling,
and the subjectively perceived benefit of the counselling.
This information is recorded using a 5-point Likert scale
(strongly agree—strongly disagree). Mean values of the
individual statements are then calculated and compared
with previous internal results. These questions will only
be addressed to the intervention groups (study arm one
and two).

Other measures
All participants will be asked questions to determine
their socio-demographic status. These include age,
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education, occupation, country of birth, parents’ coun-
tries of birth, and household income.

Participant timeline, data collection, and management
Following verbal informed consent, a consultation
appointment will be arranged for the intervention
groups, and the participants will receive access (QR-
Code and URL) to the first online questionnaire (z0),
which will also be posted by mail. Verbal informed con-
sent is recorded by the project team of AOK Baden-
Wouerttemberg. Before starting the questionnaire, the
participants’ consent is obtained again by actively tick-
ing a checkbox. This baseline questionnaire should be
answered up to 24 h before the counselling session (dura-
tion approximately 20-30 min) and will capture their
socio-demographic data, health knowledge, and health-
related behaviours. At the appointment, before the start
of the counselling session, the participants will be asked
whether the baseline questionnaire (¢0) has already been
completed. If not, completion of the questionnaire will be
requested prior to counselling. Otherwise, the counsel-
ling intervention (on-site/digital) will take place and will
last for approximately 45 min. Immediately after counsel-
ling, the counsellors will provide participants with access
(QR-Code and URL) to the second online questionnaire
(¢1) to measure the short-term effect of the counselling
on health knowledge, together with information regard-
ing client satisfaction and the user-friendliness of the
counselling (secondary outcomes) (duration 10 min).
This questionnaire should be completed directly after
counselling at the health centres or after leaving the digi-
tal room.

To measure the longer-term effects of the counselling,
a follow-up questionnaire 6 weeks after t0 will be con-
ducted, including participants’ health knowledge and
healthy behaviours (£2), as well as their perceived user-
friendliness and client satisfaction (duration approxi-
mately 30-35 min). The participants will receive access
(QR-Code and URL) to the last online questionnaire by
mail.

The waiting-list control group will receive access (QR-
Code and URL) to the baseline questionnaire after they
gave consent for study participation and receive the last
questionnaire (t2) 6 weeks later by mail. After completion
of the follow-up survey, the participants in the control
group can individually arrange a requested AOK-Fam-
ily+ consultation. Table 3 summarises the timing and
content of the questionnaires for each study arm.

All data will be collected anonymously using the online
survey system LimeSurvey. The digital questionnaires
can be filled out on personal smartphones or personal
computers. Personal data, for identification as an AOK
Baden-Wuerttemberg insured client, will be managed by
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Table 3 Summary of the timing and content of the questionnaires for each study arm (primary outcomes are highlighted)

On-site intervention, study arm 1

Online intervention, study arm 2 Waiting-list control, study arm 3

TO (posted by mail; answered up
to 24 h before the counselling)

Socio-demographic data, health
knowledge, health-related
behaviours

T1 (directly after counselling,
access via QR-Code/URL)

Health knowledge, client satisfac-
tion user-friendliness of the coun-
selling

T2 (posted by mail, 6 weeks after Health knowledge, healthy
t0) behaviours user-friendliness, client
satisfaction

Socio-demographic data, health
knowledge, health-related
behaviours

Socio-demographic data, health
knowledge, health-related
behaviours

Health knowledge, client satisfac-
tion user-friendliness of the coun-
selling

Health knowledge, healthy
behaviours user-friendliness, client
satisfaction

Health knowledge, healthy
behaviours user-friendliness, client
satisfaction

AOK Baden-Wuerttemberg in accordance with their data
protection standards. The Department of General Prac-
tice and Health Service Research (University Hospital
Heidelberg) will only receive anonymous data from the
questionnaires. The storage of this data occurs on a com-
puter that is at least externally twofold encrypted and is
protected against unauthorised access. Only researchers
at Heidelberg University Hospital involved in the study
have access to this data. A code created by the partici-
pants themselves at the beginning of each questionnaire
enables the questionnaires from the different survey peri-
ods to be assigned accordingly. This code has five digits
and is determined by four questions on invariable char-
acteristics of the participants. Anonymity is preserved
as the code remains exclusively with Heidelberg Univer-
sity Hospital and thus does not allow the person to be
identified.

In order to generate robust data sets, the interven-
tion will only start after the baseline questionnaire (£0)
has been completed, and the second questionnaire will
be directly administered during the appointment (1).
An independent person will be involved to monitor
and check the integrity of data. To reduce the drop-out
rate for the 6-week follow-up, participants will receive a
reminder after 7 weeks and the incentive only after full
participation. Participation is considered successful as
soon as questionnaire £3 has been completed. This allows
recording a change in health behaviour and health knowl-
edge over a period of 6-7 weeks. Figure 2 illustrates the
study design and process.

Sample size calculation

The power calculation was performed assuming a proba-
bility of successful participation by 50% of participants in
the control group, and a perceived relevant improvement
of the successful participation by 65% of participants in
the intervention groups. These assumptions were based
on the results of a cross-sectional study by Oechsle et al.
[8] on the health knowledge of pregnant women regard-
ing LRRFs, in which knowledge gaps and their health

effects were identified, and on studies indicating the need
for improvement in the health behaviours of pregnant
women [5-7, 23]. We calculated the sample size for the
primary outcome “health knowledge” because for this
outcome, we could derive a valid effect size from previ-
ous studies.

Furthermore, sample size calculations were based on a
power of (1—/5)=65% and a significance level of a=5%
(two-sided).

To account for the cluster structure, with participants
nested within customer and service centres, a small intra-
cluster correlation coefficient (ICC) of 0.01 was assumed.
As there are 14 district directorates of AOK Baden-
Wouerttemberg (arm one=4, arm two=>5, arm three=5),
it is estimated that there would be approximately 36 par-
ticipants per cluster (cluster =district directorate). Based
on these assumptions and the perceived relevant differ-
ence of 50% in the control versus 65% in the intervention
group, the sample size per study arm will be n=168. This
implies a total sample size of n=504. A dropout rate of
20% is assumed; therefore, n=638 participants must
be enrolled in the study at time #0 to reach n=>504 for
analysis.

The above calculations were performed using R (Ver-
sion 1.3.5) and the sjstats package (Version 0.18.1).

Statistical analysis

A statistical analysis plan will be written, including the
following aspects: Descriptive analyses will be conducted
to determine the study population characteristics and
the differences in the primary and secondary outcomes
between the study arms. The primary analyses will be
based on the intention-to-treat principle. Both inter-
vention arms will be compared with the control arm.
Additionally, a more in-depth analysis for each outcome
separately will be provided. A multiple-imputation pro-
cedure will be used to handle missing data. No interim
analyses are carried out beforehand. The results of the
analysis will be publicised to all relevant groups through
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Randomisation at the district directorate level

On-site intervention group Onlineinterventiongroup Waiting controlgroup

Interested participant calls AOK Baden-Wuerttemberg

|

Patient information

Study participation?

Consultation appointment and access data (t0) via postal mail

access data (t0) via postal mail

Questionnaire t0
(25-30min - behavior, knowledge, sociodemographics)

Consultation appointment

AOK-Family+ (45min)

6 weeks waiting

Questionnaire t1

(10min - knowledge, satisfaction, usability)

Participant goes home / leaves the digital space

Questionnaire t2 (6 weeks after t0)
(25-30min - behavior, knowledge, satisfaction, usability)

|

Reminder and incentive after 7 weeks

Fig. 2 The study design with data collection and participant timelines

publications and reports. Access to the protocol is pos-
sible upon reasonable request.

Primary outcomes

To test the effect of the intervention on the primary out-
comes (health behaviours and health knowledge) at £2,
both intervention arms will be compared to the control
arm as adjusted for baseline values (t0) for the primary
outcomes using multivariate regression analysis with ran-
dom coefficients for district directorates. This method
offers the option to control for potential baseline differ-
ences between study arms.

The health knowledge survey is structured as a knowl-
edge test. All correct answers are added up at the end
to give a score. The variables are dichotomous outcome
variables (i.e., in agreement (yes) or disagreement (no/
uncertain) with recommendations). For each variable,

Participant can choose:
- AOK-Family+
- Brochure via postal mail

there are a number of multiple response categories
for which women have to select one or more correct
answers. The “correct answers” are based on the existing
guidelines and recommendations of the federal govern-
ment. For further details please see Oechsle et al.

The assessment of each category according to health
behaviours is based on the fulfilment of applicable health
behaviour recommendations (fulfilment of recommenda-
tions yes/no)”

Secondary outcomes

Client satisfaction with and the user-friendliness of the
consultations will be analysed accordingly without, how-
ever, controlling for baseline values, as these questions
are directly related to the intervention and will only be
asked in the intervention groups at t1 and #2. Possi-
ble associations with potential improvements in health
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knowledge and health behaviours will also be analysed
using multivariate regression analysis. In addition, an
exploratory analysis to determine which materials influ-
ence the effectiveness of the intervention and whether
these differ according to the form of counselling (on-site/
online) will be conducted.

Other exploratory analysis

To further analyse which participants experienced behav-
ioural and knowledge changes after the intervention,
exploratory analysis will be performed. This analysis
will investigate what factors influence behavioural and
knowledge change, e.g. socioeconomic parameters (edu-
cation, income, occupational status, and socioeconomic
status), the number of previous pregnancies, the number
of biological children, and previous counselling regarding
LRRFs.

Process evaluation

The process evaluation will aim to document the integ-
rity of the planned procedures and processes, as well as
to examine resources used during the counselling (inter-
active PDF shown via screen sharing, expert and explana-
tory videos, and information brochure). In addition,
appraisals of future implementations of counselling inter-
ventions in health care settings will be collected.

Study population

Initially, all participants in the intervention groups
(n=426) will be asked additional questions about the
materials provided in the consultation.

Furthermore, interviews (n=20-25) and two focus
groups (n=7 each) with trained study counsellors
from AOK Baden-Wuerttemberg will be conducted to
assess procedures and processes. All counsellors will be
recruited via a shared e-mail distribution list created spe-
cifically for the purposes of the project.

Data collection and measures

Quantitative data will be used for the evaluation of the
materials. At survey times t1 and t2, the intervention
groups will be asked additional questions regarding the
comprehensibility and scope of the materials, the appli-
cation of these materials by the participants, and the
perceived relevance of the information. In addition, the
extent to which used materials complemented the coun-
selling will be assessed. For this, self-developed question-
naires were used.

To obtain more information on future implementation,
the group of pregnant women and women of childbearing
age will be analysed beyond the socio-demographic data.
Furthermore, the counsellors’ understanding of their role
as well as the location of the counselling service in the
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German health care landscape will be evaluated within
the interviews. In addition, the question of whether the
counselling is a complementary or a substitute service
will be investigated. Focus groups with counsellors will
be conducted to evaluate the procedures and processes
of the intervention (scheduling appointment, technical
equipment, and counselling procedure), and their poten-
tial improvement. The interviews and focus groups will
take place online or on-site in August and September
2023 and last 45 min and 2.5 h, respectively. Interview
guidelines will be developed for this purpose.

Verbal and written informed consent will be obtained
from all focus group and individual interview partici-
pants. As this is a pseudonymous procedure, consent
forms are required to be signed. Alongside the data from
the quantitative survey, the qualitative data will be stored
at Heidelberg University Hospital.

Data analysis

Initially, the evaluation will include a descriptive analysis
of the quantitative data regarding the materials, followed
by an evaluation of customer satisfaction. Furthermore,
exploratory analysis will be conducted to be able to
establish possible correlations between process flow and
satisfaction.

The focus groups will be video-taped and transcribed
verbatim, as protocols [24]. The individual interviews will
be audio-recorded and then also transcribed verbatim.
All qualitative data will be subsequently analysed with
the help of qualitative content analysis methods [25, 26].

Discussion

An adequate basic knowledge of nutrition, physical activ-
ity, relaxation, stress management, and substance use
during pregnancy is fundamental for beneficial personal
health care. Particular emphasis is needed on support-
ing women to remain informed and aware of the con-
nection between a healthy pregnancy and the negative
effects of addictive substance use, such as with alcohol
and tobacco.

Overall, this study proposes a contribution to the indi-
vidual efforts of pregnant women towards preventing
the negative impacts of unhealthy lifestyle choices and
may reduce lifestyle-related pregnancy complications
and outcomes. Furthermore, the positive effects of LRRF
counselling during pregnancy have an impact not only
on pregnant woman and their children but, also, in the
best-case scenario, on the entire family by encouraging
family members to make positive behavioural changes. In
addition, this study will examine which factors positively
influence the effectiveness of counselling. It is conceiva-
ble that, in a further step, the application of the developed
intervention and materials in routine gynaecological and
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obstetric care will be evaluated. Counselling interven-
tions, offered by health insurers, to raise awareness of
the impact of LRRFs during pregnancy are a novel area
of research. The scientific evaluation of the effect of such
offers could contribute to the implementation of high-
quality and cost-effective counselling services in the long
term.

This study foresees some limitations. At present, par-
ticipation is only possible for AOK Baden-Wuerttem-
berg-insured clients, representing 4.6 million persons
in Baden-Wuerttemberg. In addition, it will be difficult
to prevent survey participants from accessing published
information, rather than reporting what they currently
know. This concern applies to both the intervention and
control groups and may be partially accounted for by
recording the survey response times and taking them
into account when interpreting the results. It is realistic
to expect that a certain proportion of respondents will
rate their health behaviours more highly on paper, than
actually occurs in their lived experience, which is a natu-
ral reflection of the human need for social acceptance.

This study can help achieve national health goals and
promote the effective contribution of evidence-based
information and counselling to an improvement in pub-
lic health. However, further research will be necessary to
determine whether improving public health knowledge
and potentially preventing pregnancy complications will
have a positive impact on the economy and reduce indi-
vidual and/or public health costs.

Trial status

This is protocol version 4, date: 11 June 2024 Recruitment
began on the 24th of April 2023 and will conclude at
June 30, 2024. The Interviews were conducted in autumn/
winter 2023 and the focus groups is planned for July 26, 2024.
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