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ABSTRACT
Introduction  Pregnancy is a vulnerable period that affects 
long-term health of pregnant women and their unborn 
infants. Health literacy plays a crucial role in promoting 
healthy behaviour and thereby maintaining good health. 
This study explores the role of health literacy in the 
GeMuKi (acronym for ‘Gemeinsam Gesund: Vorsorge plus 
für Mutter und Kind’—Strengthening health promotion: 
enhanced check-up visits for mother and child) Project. It 
will assess the ability of the GeMuKi lifestyle intervention 
to positively affect health literacy levels through active 
participation in preventive counselling. The study also 
explores associations between health literacy, health 
outcomes, health service use and effectiveness of the 
intervention.
Methods and analysis  The GeMuKi trial has a hybrid 
effectiveness–implementation design and is carried out 
in routine prenatal health service settings in Germany. 
Women (n=1860) are recruited by their gynaecologist 
during routine check-up visits before 12 weeks of 
gestation. Trained healthcare providers carry out 
counselling using motivational interviewing techniques 
to positively affect health literacy and lifestyle-related 
risk factors. Healthcare providers (gynaecologists 
and midwives) and women jointly agree on Specific, 
Measurable, Achievable Reasonable, Time-Bound goals. 
Women will be invited to fill in questionnaires at two time 
points (at recruitment and 37th−40th week of gestation) 
using an app. Health literacy is measured using the 
German version of the Health Literacy Survey-16 and the 
Brief Health Literacy Screener. Lifestyle is measured with 
questions on physical activity, nutrition, alcohol and drug 
use. Health outcomes of both mother and child, including 
gestational weight gain (GWG) will be documented at each 
routine visit. Health service use will be assessed using 
social health insurance claims data. Data analyses will 
be conducted using IBM SPSS Statistics, version 26.0. 
These include descriptive statistics, tests and regression 
models. A mediation model will be conducted to answer 
the question whether health behaviour mediates the 
association between health literacy and GWG.
Ethics and dissemination  The study was approved 
by the University Hospital of Cologne Research Ethics 

Committee (ID: 18-163) and the State Chamber of 
Physicians in Baden-Wuerttemberg (ID: B-F-2018-100). 
Study results will be disseminated through (poster) 
presentations at conferences, publications in peer-
reviewed journals and press releases.
Trail registration  German Clinical Trials Register 
(DRKS00013173). Registered pre-results, 3rd of January 
2019, https://www.​drks.​de

INTRODUCTION
Health literacy describes a person’s ability to 
access, understand, appraise and apply health 
information to make informed decisions 
regarding their health.1 Inadequate health 
literacy is associated with a diversity of nega-
tive outcomes, such as more hospital visits and 
medication use, less utilisation of screening 
as well as negative health behaviours, such 
as drug and alcohol use and unhealthy nutri-
tion.2 3 Accordingly, adequate health literacy 
is important to achieve and maintain good 
health.

Strengths and limitations of this study

►► Health literacy will be measured subjectively as well 
as objectively.

►► All questionnaires are self-administered, which 
might lead to overestimation.

►► A comprehensive recruitment strategy, supported by 
all German statutory health insurance companies, 
will contribute to inclusion of pregnant women with 
different health literacy levels.

►► Women not proficient in German language are not 
included, which might result in exclusion of migrants 
and illiterate women.

►► As inclusion takes place before the 12th week of 
gestation, other vulnerable groups that are less like-
ly to use early antenatal care might not be included 
(such as women under the age of 18 years, heavy 
drug or alcohol users).

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-9433-1390
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A population-based study in 2014 revealed that more 
than 50% of the German population has an inadequate 
health literacy level.4 As a result, a group of experts from 
academia, practice and policy was formed to develop a 
‘National Action Plan Health Literacy’ (NAP) to improve 
health literacy in Germany.5 6 The action plan advo-
cates for addressing health literacy both early in life and 
through measures at the healthcare system level, for 
example, by facilitating navigation, creating user-friendly 
information as well as comprehensible communication 
between health professionals and users.5 The action plan 
points out that measures to strengthen health literacy 
should focus on various user groups in the healthcare 
system, particularly vulnerable groups, for example, 
people with limited socioeconomic resources and people 
with migration backgrounds.

Pregnancy is a vulnerable time in which women are 
confronted with a diversity of changes, not only physi-
cally, but also with regards to the responsibilities of being 
pregnant and becoming a parent. These changes make 
women and parents sensible to preventive health infor-
mation.7 However, the large quantity and diverse quality 
of the available information make it difficult for women 
to understand and decide which information is relevant 
to them.8 Studies demonstrate that compared to women 
with adequate health literacy, women with inadequate 
level of health literacy more frequently smoke during 
pregnancy, do not exclusively breast feed their child the 
first months after birth and do not engage in prenatal 
care at the beginning of the pregnancy.9–13 These lifestyle 
behaviours are likely to impact long-term health outcomes 
for both mother and child. Through a process referred 
to as perinatal programming, external factors such as 
maternal health behaviours influence the fetal develop-
ment alongside genetic factors and thereby affect the risk 
of developing obesity and chronic diseases.14 For example, 
a pregnant woman’s nutrition and physical activity can 
result in excessive gestational weight gain (GWG). GWG 
is linked to increased pregnancy and birth complications, 
including the risk of obesity or chronic conditions, such 
as type 2 diabetes in the offspring.15 Therefore, to reduce 
these risk factors, it seems important that pregnant 
women find, understand and apply health information 
relevant to a healthy lifestyle and GWG during pregnancy.

Research suggests that health literacy-sensitive educa-
tional interventions promote desirable health outcomes 
such as self-care behaviour, particularly physical activity.16 
To date however, little is known about the role of health 
literacy during pregnancy. Health literacy interventions 
for pregnant women and studies examining the effec-
tiveness of such are also lacking.17 18 Interventions that 
exist do not measure health literacy directly, which leads 
to the lack of evidence in this area.17 18 This study seeks 
to address this gap. It explores the relationship of health 
literacy with other variables within the GeMuKi (acronym 
for ‘Gemeinsam Gesund: Vorsorge plus für Mutter und 
Kind’—Strengthening health promotion: enhanced 
check-up visits for mother and child) Project. The 

GeMuKi Project examines a novel lifestyle intervention 
during pregnancy. The intervention consists of a brief life-
style intervention implemented during routine prenatal 
check-ups (also often referred to as antenatal appoint-
ments) in the German state of Baden-Wuerttemberg. 
The intervention aims to contribute to a healthy lifestyle 
and adequate GWG by strengthening health literacy of 
pregnant women. Building on the NAP, GeMuKi seeks to 
strengthen health literacy through (a) involving pregnant 
women actively in the counselling, (b) enabling participa-
tion when setting joint goals to improve health behaviour 
and (c) making health information understandable in 
counselling sessions.

For the present study, it is hypothesised that (a) health 
literacy levels are positively affected by the GeMuKi inter-
vention through increased knowledge, more active partic-
ipation, better adherence to lifestyle goals; and (b) health 
literacy has an impact on further variables, including 
health outcomes, health behaviour as well as health 
service use during pregnancy. The following research 
questions will be answered:
1.	 Can health literacy levels in pregnant women be im-

proved by means of the GeMuKi lifestyle intervention 
during regular check-ups?

2.	 Do health outcomes, health behaviour and health ser-
vice use differ between pregnant women with high and 
low health literacy levels participating in the GeMuKi 
lifestyle intervention trial?

3.	 Is the association between health literacy and weight 
development during pregnancy mediated by health 
behaviour?

METHODS
Data on health literacy, health outcomes and health 
service use during pregnancy will be collected in the 
GeMuKi Project, which started in October 2017 and 
will end in March 2022. The project uses a hybrid effec-
tiveness–implementation design (type II). Hybrid effec-
tiveness–implementation designs allow for the blended 
assessment of clinical effectiveness and implementa-
tion to rapidly translate research results into practice. 
Type II indicates that clinical and implementation areas 
are tested simultaneously as opposed to other types.19 
The study consists of two arms: the intervention group 
receives a brief counselling (GeMuKi) in addition to 
regular care, while the control group receives regular 
care. The lifestyle intervention takes place within the 11 
regular check-up visits during pregnancy and the infants’ 
first year. The present study will focus on the period from 
the first check-up during pregnancy until birth. It will 
consider only check-ups conducted by gynaecologists 
and midwives. Since the study takes place in Germany, 
the setting needs explanation: in the German healthcare 
system, women usually visit a gynaecologist to confirm 
a pregnancy and from then onward visit their gynae-
cologist and if possible a midwife for check-up appoint-
ments. A detailed description of the general design of 
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the GeMuKi Project can be found elsewhere.20 Health 
literacy is a complex concept that has been insufficiently 
studied during the time of pregnancy. Therefore, a sepa-
rate in-depth analysis of health literacy-related aspects 
is warranted. This paper particularly focuses on health 
literacy and addresses research questions that have not 
been described elsewhere, as they go beyond the evalua-
tion of effectiveness and implementation of the GeMuKi 
Project.

Study sample
The study sample is recruited in participating gynaecolo-
gist practices. Gynaecologists determine the eligibility of 
pregnant women, using the following inclusion criteria: 
≥18 years old, <12 weeks of gestation at recruitment 
and proficient German language skills. Women are not 
eligible when scoring high on the Edinburgh Postnatal 
Depression Scale, defined as a total score of greater than 
9 (probability of a depression) or a score of 3 (answering 
‘yes, very often’) on item number 10 ‘The thought of 
harming myself has occurred to me’. The exclusion is 
justified by the probability of depression and/or suicidal 
thoughts for which women need urgent and particular 
care. In the event of the explained scoring, the project 
team also suggests another project, which takes place 
simultaneously with a focus on maternal depression. This 
procedure aims to reduce the risk of bias that could be 
introduced by co-interventions.20

The sample is expected to include a wide range of 
health literacy levels, since inclusion criteria are widely 
defined and different statutory health insurance compa-
nies partake in the project with different characteristics of 
the insured people. The inclusion of different insurance 
companies that exist in Germany allows to include women 
with diverse socioeconomic status, migration background 
and health status (e.g., smoking behaviour, obesity and 
cardiovascular disease).21 Moreover, about 84% of all 
pregnant women come for the first check-up before the 
13th week of pregnancy; 80% attend at least 10 preventive 
examinations during pregnancy.22

A more detailed description of the study sample is 
provided by Alayli et al.20 They estimated 1860 partici-
pants to be needed in the study. For the health literacy-
related research questions described here, this sample 
size is considered sufficient. To counteract cumulating 
type 1 errors due to multiple testing, Bonferroni correc-
tions will be made.

Health literacy strengthening intervention
GeMuKi is a multiprofessional computer-assisted life-
style intervention.23 During pregnancy, the intervention 
is carried out by gynaecologists and midwives. It aims 
at strengthening health literacy and positively affecting 
lifestyle-related risk factors in women and their infants.

Preventive counselling to strengthen health literacy
Health literacy will be strengthened during the counsel-
ling sessions by actively involving pregnant women in the 

decision-making process, wich lifestyle topic to focus on 
in the counselling. This way, women reveal themselves 
in which areas they need further counselling and the 
healthcare provider does not provide information when 
it is not needed. Participation is one of the recommen-
dations of the NAP to improve health literacy. The topics 
of the counselling are based on the national recommen-
dations on a health-promoting lifestyle during pregnancy 
and after birth from the ‘Healthy Start—Young Family 
Network’ (Netzwerk Gesund ins Leben).24 The recom-
mendations provide gynaecologists, midwives, paedia-
tricians and other medical professionals with a basis for 
counselling a healthy lifestyle.24 The first recommenda-
tions from 2012 were updated in 2018, adding recom-
mendations for the time before pregnancy and around 
the conception phase.24

To strengthen health literacy of the participants, 
healthcare providers receive a training, focusing on life-
style during pregnancy, including nutrition and physical 
activity. Healthcare providers are trained to communi-
cate key messages from the recommendations by means 
of Motivational Interviewing (MI). The counselling is 
practised in role-plays with all participants. As behaviour 
change is considered a health literacy skill, MI is used, 
which is built on the notion that people autonomously 
change their behaviour.25 This should be considered by 
healthcare providers when carrying out the counselling: 
healthcare providers are supposed to actively listen and 
react with open-ended questions to trigger behaviour 
change. It is in line with the NAP, which recommends 
that health professionals should communicate sensitively 
to the health literacy levels of the individuals in order 
to positively affect their health literacy and thus health 
behaviour. At the end of each counselling appointment, 
the participant, along with the support of the health-
care provider, will set up SMART (Specific, Measurable, 
Achievable, Reasonable, Time-Bound) goals to positively 
change behaviour, which can be accomplished until the 
next appointment. The SMART goals are individualised 
and adapted to the capacities of women. This way, the 
counselling and the SMART goals are tailored to the 
health literacy levels of women.

Digital intervention component to strengthen health literacy
Digitalisation is used as recommended by the NAP to 
strengthen health literacy by providing pregnant women 
with the GeMuKi app. The app is used by the participants 
to (1) receive health information on pregnancy and (2) 
receive the SMART goals as push notifications. The app 
is designed in an easy-to-handle way, which is accessible 
for women with different health literacy levels. App usage 
on mobiles phones is the most appropriate way to reach 
women, as research suggests that women with low level 
of health literacy rather use mobile phones than email 
communication or the internet.26 For purposes of the 
evaluation study, the app is also used by pregnant women 
to fill in questionnaires.
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Healthcare providers enter results from the prenatal 
check-ups into the maternity and child medical record 
booklets. These data, along with GWG and the chosen 
lifestyle topic, are entered into the GeMuKi-Assist coun-
selling tool. The tool is a component of the telehealth 
platform GeMuKi-Assist, which was particularly devel-
oped for the healthcare providers. The counselling tool 
also provides supporting questions on each counselling 
topic that healthcare providers can ask during the coun-
selling, which are built on the tenets of MI. In this plat-
form, healthcare providers document the SMART goals 
during each counselling, which later will be displayed in 
the women’s app. Via the counselling tool, the gynaecolo-
gist and midwife of a particular woman have access to the 
chosen lifestyle topics, goals and medical record booklet 
data to ensure continuity of the counselling. Study coor-
dinators are available in every study region to support 
healthcare providers with any question arising, including 
questions on the content of the counselling, the coun-
selling procedure, data entry and technical support. In 
addition to that, handouts and folders are handed to all 
participating healthcare providers before patient recruit-
ment starts.

Variables
Table 1 provides a summary of the variables that will be 
used in the data analysis. Data will be derived from various 
data sources collected in the GeMuKi Project: weight, 
data from the maternity record booklet and child medical 
record booklet are entered by healthcare providers in the 
GeMuKi-Assist counselling tool. The app entails ques-
tionnaires that women fill in at two time points during 
pregnancy (figure  1). Participating health insurance 
companies provide health insurance claims data.

Participant characteristics
Demographic information and anthropometric data 
(such as height and length) to characterise the sample 
will be derived from a paper-based questionnaire handed 
out at baseline in the GeMuKi Project (before the 12th 
week of gestation; figure 1) of both the pregnant woman 
and the infant’s father. These data will give information 

on the body mass index (BMI) of the parents, which later 
will be included in the analysis.20

Health literacy
Health literacy is assessed using different instruments: 
the Health Literacy Survey (HLS-EU-16) will be used at 
baseline, to assess a detailed description of the general 
health literacy levels of pregnant women. When applied 
in the German general population, it has shown a high 
internal consistency (Cronbach’s alpha of 0.90).27 Addi-
tionally, this instrument has been used in other studies in 
Germany, offering the possibility to compare results with 
our study population. Questions can be answered on a 
5-point Likert scale (‘very difficult’–‘very easy’; ‘I don’t 
know’). Since the HLS-EU-16 also includes questions 
on illness, these questions may not be suitable for our 
study population as we cannot assume that all pregnant 
women have some kind of illness and pregnancy cannot 
be translated into illness. Therefore, we have supple-
mented the regular 16-item HLS-EU with two further 
questions, which particularly aim at pregnancy (‘How 
easy would you say it is to find information on your preg-
nancy?’ and ‘How easy would you say it is to use informa-
tion the doctor gives you to make decisions about your 
pregnancy?’). Since paper-based questionnaires provide 
the option to not tick an answer and skip questions, for 
all questions the additional response category ‘I do not 
want to answer this question’ is included in the app-
based survey. To asses change in health literacy as a result 
of the GeMuKi intervention, the Brief Health Literacy 
Screener (BHLS) will be used at both time points (t0 and 
t1). The tool screens for inadequate health literacy using 
three questions, which can be answered on a 5-point 
Likert scale (‘never’–‘always’ and additionally ‘I do not 
want to answer this question’). Other studies demon-
strated high internal consistency for this instrument with 
a Cronbach’s alpha of 0.80 among hospital patients.28 
Modification of health literacy levels will be observed by 
assessing changes in the proportion of study participants 
with inadequate health literacy between the beginning 
and end of pregnancy.

Table 1  Variables and data sources

Variable Data source Measures

Participant characteristics Paper-based questionnaire Age, weight, height (also from the child’s father)

Health literacy Questionnaires, answered in the app HLS-EU-16, BHLS, knowledge-based questions

Maternal health outcomes 
(including GWG)

Maternity record booklet data, entered into 
the counselling tool

Health data such as weight, gestational diabetes 
mellitus

Fetal and neonatal health 
outcomes

Child medical record booklet data, entered 
into the counselling tool

Health data such as large for gestational age

Maternal health behaviour Questionnaires, answered in the app PPAQ, FFQ, alcohol and smoking

Health service use Health insurance claims data Inpatient and outpatient treatment, medication 
use, aids and remedies, sick leave

BHLS, Brief Health Literacy Screener; FFQ, Food Frequency Questionnaire; GWG, gestational weight gain; HLS-EU-16, Health Literacy 
Survey-16 items; PPAQ, Pregnancy Physical Activity Questionnaire.
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Knowledge-based health literacy
In addition to the above described measures, which 
provide subjective estimates of health literacy, an objec-
tive measure of health literacy was developed, consisting 
of knowledge-based questions. Knowledge-based ques-
tionnaires can be used to assess health literacy because 
knowledge acts as a proxy for health literacy.29 Each ques-
tion was developed based on the topics of the national 
recommendations discussed during counselling. They 
cover the following topics: weight development, nutri-
tion, alcohol and drug use, physical activity, water intake 
and breast feeding. The questionnaire was developed by 
researchers of the project with the support of nutritionists 
who work in the project. Answers can be given on a ‘yes/
no/I don’t know’ scale. The questionnaire will be statisti-
cally analysed calculating frequencies of correct answers.

Maternal health outcomes
During every routine prenatal visit, practice assistants 
enter data from the maternity record booklet into the 
GeMuKi-Assist counselling tool. To evaluate maternal 
health outcomes, one composite measure will be used, 

derived from the following variables: pre-eclampsia or 
pregnancy-induced hypertension, gestational diabetes 
mellitus, caesarean section and preterm delivery. This 
measure has been proposed in a Delphi study on the eval-
uation of lifestyle interventions during pregnancy.30

Fetal and neonatal health outcomes
Health data of the child will be recorded at birth in the 
child medical record booklet. It entails among others the 
following variables: small for gestational age and large for 
gestational age.

Maternal health behaviour
Physical activity will be measured using the Pregnancy 
Physical Activity Questionnaire. This instrument assesses 
the duration, frequency and intensity of physical activity 
in pregnant women. It has been used internationally 
and exhibits Cronbach’s alphas above the threshold 
of 0.70.31 32 Nutrition will be assessed using an adjusted 
version of the Food Frequency Questionnaire from the 
German Health Examination Survey for Adults.33 This 
instrument evaluates the frequency of consumption of 

Figure 1  Overview of counselling sessions and time points of data collection.
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food groups. Alcohol and smoking is assessed using ques-
tions from the German Health Interview and Examina-
tion Survey for Children and Adolescents.34

Gestational weight gain
Maternal weight is documented in every pregnancy 
check-up visit using the maternity record booklet and 
entered into the telehealth platform GeMuKi-Assist. In 
this study, the recommended range of GWG is defined 
according to the Health and Medicine Division of the 
National Academies of Science, Engineering and Medi-
cine.35 The recommendations are based on prenatal BMI 
and are displayed in table 2.

Weight gain above the recommendation is classified 
as excessive weight gain. These recommendations were 
recently confirmed by 25 pooled cohort studies.36

Health service use
Data on health service use will be based on health insur-
ance claims and delivered by the participating health 
insurance companies. These data are pseudonymised and 
entail data on inpatient and outpatient treatment (diag-
nosis, duration of hospital stay and costs), medication use 
(pharmaceuticals, amount and costs), aids and remedies 
(duration of service and costs), and sick leave periods 
(duration of sick leave and sick pay).37

Data analysis
Plausibility checks of the data will be performed contin-
uously during data collection and before data anal-
ysis. Multiple imputation methods will be used to deal 
with missing values. Descriptive statistics will be used to 
analyse participant characteristics, such as age and BMI 
at baseline. Correlations will be calculated to examine 
whether health literacy levels vary depending on BMI, 
health outcomes, socioeconomic status and migration 
background.

Differences in means will be calculated to answer 
whether the intervention improved health literacy levels 
in pregnant women. Health literacy change will be anal-
ysed comparing the proportion of women with inade-
quate health literacy at baseline and end of pregnancy. 
Regression analysis will be used to answer the question 
whether health literacy levels influence the effective-
ness of GeMuKi as well as maternal and fetal health 
outcomes and health service use. A mediation analysis 
will be conducted to answer the question whether health 

behaviour (mediator) mediates the association between 
health literacy (independent variable) and GWG (depen-
dent variable) (figure 2).

Patient and public involvement
Within the frame of the GeMuKi Project, a process evalu-
ation will be conducted, including interviews with partic-
ipating pregnant women. The interviews aim to answer 
questions on hindering and supporting factors of the 
intervention. The overall results of the GeMuKi Project 
will be made available to all participants at the end of the 
project period.

ETHICS AND DISSEMINATION
The GeMuKi Project was approved by the University 
Hospital of Cologne Research Ethics Committee (ID: 
18-163) and the State Chamber of Physicians in Baden-
Wuerttemberg (ID: B-F-2018-100). Inference to study 
participants is not possible since the collected data are 
pseudonymised in accordance with the European Union 
General Data Protection Regulation. Written informed 
consent will be obtained from all study participants at 
baseline. Participants are reassured that they are free 
to withdraw from the study at any time during the study 
without consequences. Study results will be disseminated 
through (poster) presentation at conferences and publi-
cations in peer-reviewed journals. Additionally, press 
releases are made to inform the general public. A closing 
event is planned with stakeholders to discuss the potential 
implementation of GeMuKi into regular care.

DISCUSSION
To date there is little research on health literacy in preg-
nant women and interventions to improve health literacy 
in this population according to two newly published 
systematic reviews.17 18 Even though pregnant women are 
confronted with a lot of health information during preg-
nancy, it is difficult to differentiate between the quality of 
information and which one is important.8 This is partic-
ularly important in light of informed decision-making, 
not only to make a decision for their own health but also 

Table 2  Weight gain recommendations adjusted by BMI

Weight BMI (kg/m2)
Recommended weight 
gain (range in kg)

Underweight <18.5 12.5–18

Normal weight 18.5–24.9 11.5–16

Overweight 25.0–29.9 7–11.5

Obese ≥30.0 5–9

BMI, body mass index.

Figure 2  Mediation model. GWG, gestational weight gain.
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for the infant.38 For instance, adequate health literacy 
supports pregnant women in deciding to use comple-
mentary medicine products.39

Studies on health literacy in pregnant women are 
scarce and if they exist, they do not evaluate the change 
of health literacy as a result of an intervention.17 To our 
knowledge, this is the first study assessing the impact of 
an intervention that aims at improving health literacy in 
pregnant women and the influence of health literacy on 
various outcomes during pregnancy, such as GWG, life-
style and health service use. It is hypothesised that health 
literacy is increased by a lifestyle intervention that is 
health literacy-sensitive.

Pregnancy offers an important phase, in which the 
health literacy level of pregnant women is not only rele-
vant to their own health but also to that of the (unborn) 
child. This study is set up at the very beginning of the 
pregnancy to explore the impact of health literacy on the 
health of both mother and child. The GeMuKi Project 
evaluates a low-threshold lifestyle intervention that is 
accessible for all pregnant women as it is provided in the 
regular check-ups during pregnancy. Previous research 
supports that low-threshold interventions are easily acces-
sible for women with both high and low health literacy 
levels and lead to successful implementation of an inter-
vention.40 The intervention consists of brief counselling 
sessions conducted by means of MI, a technique with which 
healthcare providers can tailor the counselling to the 
health literacy levels of pregnant women. MI techniques 
also allow women to participate actively in the counsel-
ling sessions, strengthening the autonomy, which is a skill 
that positively affects health literacy.1 Research suggests 
that MI is effective in promoting and positively changing 
health behaviour,41 which in turn results in better health 
outcomes according to the model of Sorensen et al.1 To 
be health literacy-sensitive, the intervention makes use of 
digitalisation. Each counselling session is concluded with 
a SMART goal, defined by both the healthcare provider 
and the woman and recorded in the counselling tool, 
which will then be displayed in the GeMuKi app of the 
pregnant woman. The app also provides further informa-
tion on topics that pregnant women might be concerned 
with and are easily accessible. Using digitalisation to 
promote health literacy has been part of other studies and 
is proven to be effective.40 Briefly worded, the GeMuKi 
Project focuses on the empowerment of participating 
women, which is a crucial health literacy skill1 and is seen 
as an empowerment tool for mothers.42 The empower-
ment is supported by active participation of the women 
in the counselling and goal setting, which will strengthen 
the autonomy, support behaviour change and thus result 
in better health outcomes.

An advantage of this study is that we will answer ques-
tions that arise with regards to health literacy in preg-
nant women. Studies to date have measured health 
literacy in pregnant women, however it was only one of 
many secondary outcome variables.17 18 To better under-
stand the association between health literacy of pregnant 

women and (health) outcomes in both mother and child, 
we analyse different data using questionnaires, data entry 
from the healthcare provider and health insurance data 
of participants. Additionally, health literacy is measured 
using different instruments. The HLS-EU-16 is tailored 
to the study participant’s situation by adding questions 
regarding pregnancy. The BHLS is used at the begin-
ning and end of the pregnancy to assess for changes in 
the health literacy levels. Knowledge-based health literacy 
questions were developed to assess objectively whether 
women understand health information on lifestyle during 
pregnancy and answer these questions correctly.

However, some limitations have to be taken into consid-
eration with regard to this study. Associations between 
health literacy and other variables are examined within 
the GeMuKi Project. Hence, we cannot conclude that the 
results can be generalised to other interventions. Addi-
tionally, the implementation of the counselling is not 
monitored, which is why it is not guaranteed that health-
care providers follow the principles of promoting health 
literacy and implement what was taught in the training. 
With regard to the training, it must be mentioned that 
health literacy is a secondary outcome of the GeMuKi 
Project, which is why health literacy did not take as much 
time as lifestyle topics during the training. Even with the 
inclusion of different health insurance companies, illit-
erate pregnant women might not be able to fill in the 
baseline questionnaire and will be excluded from the 
study, which rules out an important group that most likely 
requires health literacy strengthening. Even though the 
GeMuKi app was developed to be easily manageable, it 
cannot be guaranteed that this is sufficient for women 
who have low digital health literacy skills. This might 
impact the handling of the app. The app entails self-
administered questionnaires, which are prone to overesti-
mation, a further limitation we have to take into account.

Results of this study can contribute to the better under-
standing of health literacy on various outcomes and 
health service use, particularly during pregnancy. Study 
findings can provide insights for researchers and policy-
makers, who want to develop and fund health literacy-
sensitive interventions starting during pregnancy.
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