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Abstract 

Background:  In general during pregnancy, women are aware of the importance of good diet quality, interested in 
nutrition, and receptive to changing dietary intake. However, adherence to dietary guidelines is sub-optimal. A preg-
nant woman’s first information source regarding nutrition information is her midwife. Healthy nutrition promotion 
by midwives may therefore be very promising, but midwives face multiple barriers in providing nutritional support. 
Empowering pregnant women to improve their diet quality is expected to improve their health. Therefore an empow-
erment intervention has been developed to improve diet quality among pregnant women. The objective of this study 
is to evaluate the effectiveness and feasibility of Power 4 a Healthy Pregnancy (P4HP). P4HP aims to empower preg-
nant women to have a healthier diet quality.

Methods/design:  This study applies a mixed methodology consisting of a non-blinded cluster randomized trial 
with an intervention (P4HP) group and a control group and a process evaluation. Midwifery practices, the clusters, 
will be randomly allocated to the intervention arm (n = 7) and control arm (n = 7). Participating women are placed in 
intervention or control conditions based on their midwifery practice. Each midwifery practice includes 25 pregnant 
women, making 350 participants in total. Health related outcomes, diet quality, empowerment, Sense of Coherence, 
Quality of Life, and Self-Rated Health of participants will be assessed before (T0) and after (T1) the intervention. The 
process evaluation focuses on multidisciplinary collaboration, facilitators, and barriers, and consists of in-depth inter-
views with midwives, dieticians and pregnant women.

Discussion:  This study is the first to evaluate an empowerment intervention to improve diet quality in this target 
population. This mixed method evaluation will contribute to knowledge about the effectiveness and feasibility 
regarding diet quality, empowerment, health-related outcomes, multidisciplinary collaboration, facilitators and 

© The Author(s) 2022, corrected publication 2022. 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://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver 
(http://​creat​iveco​mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a 
credit line to the data.

Open Access

*Correspondence:  renske.vanlonkhuijzen@wur.nl
1 Health and Society, Department of Social Sciences, Wageningen 
University & Research, Hollandseweg 1, bode 60, 6706KN Wageningen, 
The Netherlands
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-9073-714X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-022-12543-z&domain=pdf


Page 2 of 14van Lonkhuijzen et al. BMC Public Health  2022, 22(1):148

Background
A healthy diet is important for everyone, but crucial 
during pregnancy for the health of both mother and 
child [1–5]. During pregnancy, women are aware of the 
importance of a good diet quality and are interested in 
nutrition [6, 7]. However, adherence to dietary guide-
lines and recommendations is sub-optimal, especially 
among pregnant women with lower socioeconomic sta-
tus (SES) [8–10], and specifically for the intake of fruit, 
vegetables, grains, folate, and iron [11–15]. Poor diet 
quality by the mother is associated with adverse health 
outcomes, including increased risk of pre-eclampsia, 
gestational diabetes, and excessive gestational weight 
gain. For the unborn, a poor diet of the mother is related 
to adverse birth outcomes, including premature birth 
and low birth weight, as well as disadvantageous health 
outcomes later in life, such as the increased risk of 
developing chronic diseases [1–3]. However, due to sev-
eral challenges, such as nausea, cravings, and ingrained 
habits, pregnant women experience difficulties with the 
implementation of dietary changes and sustaining these 
changes during their pregnancy [8, 16]. On top of that, 
the diet quality of pregnant women is challenged by 
aspects such as the costs of living and their physical and 
social environments.

Pregnancy is often regarded as a critical transition, 
a teachable moment, in which women are more recep-
tive to changing dietary patterns than in other phases 
in life [6, 7, 17–19]. Pregnancy might increase aware-
ness regarding diet since women generally feel that one 
of the few things to positively impact the health of their 
child is to make dietary improvements [20]. A pregnant 
woman’s first, most important, and most trusted infor-
mation source regarding nutrition information is their 
midwife [6, 7, 21–25]. Also, midwives feel responsible 
to inform pregnant women about a healthy diet [25]. 
Compared to other countries, midwives in the Nether-
lands play a relatively large and central role in mater-
nity care. Healthy nutrition promotion by midwives 
is therefore promising to make use of this window of 
opportunity where women are increasingly aware of 
their behaviours for their health and their child’s health 

[21, 23, 25, 26]. However, although midwives feel the 
responsibility to provide nutritional advice, they do not 
consider themselves nutritional experts and encoun-
ter structural barriers in providing nutrition commu-
nication [5, 25, 27–29]. Some of the main barriers for 
midwives are time constraints and unsupportive health 
systems (e.g. a lack of cooperation with other health 
professionals) [5, 29–32], as well as limited relevant 
and reliable resources and training [5, 29, 33–35]. As 
a result, nutrition communication in antenatal care 
generally remains suboptimal. Currently, only Dutch 
women with pregnancy complications, overweight/
obesity, or excessive gestational weight gain, or those 
who asked for it themselves receive comprehensive 
guidance regarding their nutrition during pregnancy 
[25, 36, 37].

The modern concept of empowerment is increasingly 
defined as strengthening the capabilities and the self-
reliance of individuals [38]. We use Aubel’s definition, 
who describes empowerment as ‘the ability of individu-
als or groups to improve capacities, to critically analyse 
situations and to take actions to improve those situations’ 
[39]. This definition applies bottom-up thinking to drive 
behaviour change [40–42], requiring an environment in 
which pregnant women can engage in open communica-
tion [40]. The process of empowering pregnant women is 
expected to improve their health, as they are supported 
to make healthier choices, for example in terms of nutri-
tion [6, 21]. This can therefore result in improved child 
health and providing children with a healthy and success-
ful start of life [2, 3].

P4HP has been developed in the past years together 
with stakeholders, aiming to empower pregnant women 
to have a healthier diet quality [42–45]. This intervention 
may contribute to enduring new-borns with a healthy, 
successful start of life [2, 3] and has the potential to 
improve health across generations. P4HP uses a women-
centered empowerment approach, to prioritize the wom-
an’s individual needs, as defined by the woman herself, 
assigning to the woman’s choice, control, and continu-
ity of care. P4HP allows women to be empowered, gain-
ing control over their lives and learning how to achieve 

barriers of the empowerment intervention P4HP. Results will help inform how to empower pregnant women to 
achieve improved diet quality by midwives and dieticians. If proven effective, P4HP has the potential to be imple-
mented nationally and scaled up to a long-term trajectory from preconception to the postnatal phase.

Trial registration:  The trial is prospectively registered at the Netherlands Trial Register (NL9551). Date registered: 
19/05/2021.

Keywords:  Pregnant women, Pregnancy, Midwifery, Empowerment, Diet quality, Nutrition, Health promotion, 
Multidisciplinary collaboration

https://www.trialregister.nl/trial/9551
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goals that are meaningful to them. Individuals are most 
likely to change their behaviour to make healthier choices 
when they are educated and motivated to do so, in addi-
tion to environments and policies supporting these deci-
sions [46].

A similar intervention in which empowerment and 
diet quality among pregnant women is central has not 
been implemented before to our best knowledge. The 
research will contribute to theoretical development by 
providing practice-based evidence [47, 48]. This mixed 
methods study aims to 1) evaluate the effectiveness of 
P4HP regarding diet quality, empowerment, Sense of 
Coherence (SOC), Quality of Life (QoL), and Self-Rated 
Health (SRH) using a cluster randomized controlled trial 
(C-RCT), and 2) evaluate P4HP in terms of multidiscipli-
nary collaboration, facilitators and barriers using a pro-
cess evaluation. This way, as we retrieve both information 
about what is needed to achieve an effect and about what 
is needed in the implementation and in the multisectoral 
collaboration, we gain insight in both the effectiveness as 
well as the feasibility of P4HP.

Research in the area of empowerment towards dietary 
intake in pregnancy is sparse [24, 49]. Still, empower-
ment has been linked to diet quality, although mostly in 
global south [50–53]. Additional to empowerment and 
diet quality, health outcomes are included, as empower-
ment has been previously linked to the concepts QoL [54, 
55], SOC [56, 57], and SRH [58, 59]. Also diet quality has 
been linked to the concepts QoL [60, 61], SOC [62, 63], 
and SRH [64, 65]. We hypothesize that empowerment, 
improved diet quality, and the health outcomes QoL, 
SOC and SRH will have a mutually reinforcing, invigora-
tive effect on each other (Fig. 1).

Methods
Study design
This mixed methods study consists of a non-blinded 
C-RCT with an intervention (P4HP) group and a con-
trol group and a process evaluation. A qualitative process 
evaluation will take place to evaluate P4HP by midwives 
and dieticians in terms of multidisciplinary collaboration, 
facilitators, and barriers.

A pilot study has launched on October 1st, 2021, with 
the aim to reach a total of 10 participants from two mid-
wifery practices within 2 months. In this pilot study we 
pre-test the questionnaires, the perceptions of the P4HP 
intervention, and the practical and technical matters 
regarding implementation, including the organization of 
multidisciplinary collaboration. Any suggestions by the 
midwives, dieticians, and pregnant women will be duly 
accommodated to improve the feasibility.

Non‑blinded C‑RCT​
The non-blinded C-RCT will evaluate the effectiveness of 
P4HP on pregnant women’s empowerment, diet quality, 
and health outcomes between intervention and control 
practices. Figure  2 details the flow of participants from 
recruitment of midwifery practices until the last follow-
up contact for intervention and control participants. The 
clusters are midwifery practices in the Netherlands and 
the participants are Dutch-speaking pregnant women 
visiting the practice. Cluster randomization is applied 
to eliminate the risk of cross-contamination between 
the two study arms. Thus, whether pregnant women 
are placed in the intervention or the control group is 
based on whether receiving care from intervention or 
control midwifery practices. Due to the nature of the 

Fig. 1  Overview of hypothesis P4HP
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intervention, it is not possible to blind the profession-
als, participants, or investigators to the study conditions. 
This protocol has been written according to the recom-
mendations of the Standard Protocol Items Recommen-
dations for Interventional Trials (SPIRIT) 2013 statement 
[66, 67] (Additional file 1). SPIRIT guides key content to 
facilitating the drafting of high-quality protocols, includ-
ing recommendations for intervention trials.

Cluster and participant recruitment
Midwifery practices in the Netherlands will be recruited 
by using existing connections, snowballing, social media, 
and presentations of the study at local collaborations of 
midwifery practices. Midwifery practices are randomized 
as clusters to either an intervention arm or standard birth 
care. Clusters will be randomized by a researcher, who 
is unfamiliar with the midwifery practices, using a rand-
omization scheme in Excel.

Eligible pregnant women will be recruited in rand-
omized midwifery practices (clusters) in the Netherlands 
using a purposive sampling technique. Midwives will be 
informed by the research team about the in- and exclu-
sion criteria. Midwives will explore whether or not the 
pregnant women meet the inclusion criteria and explain 

to them the purpose of the study. The women will be 
invited to participate voluntarily. To be eligible to partici-
pate in this study, a participant must meet all of the fol-
lowing criteria: being in the first trimester of pregnancy; 
> 18 years of age; understanding and speaking Dutch; 
consuming a Dutch diet pattern i.e. a diet with a maxi-
mum of one hot meal per day. A potential participant 
who meets any of the following criteria will be excluded 
from participation: not willing to provide informed con-
sent; having a severe chronic illness/condition (for exam-
ple cancer); having conditions that may affect diet quality. 
The recruitment of participants will begin on 01-01-2022 
and will end when all 14 midwifery practices have met 
their target of 25 women. Alternatively, the recruitment 
will end on 31-12-2022.

Sample size estimation
The sample size estimation is based on the design of a 
C-RCT [68] using the Group-or Cluster-Randomized 
Trials sample size calculator from the National Insti-
tutes of Health [69], where each cluster represents a 
midwifery practice. The results indicate that to detect 
an effect size of 0.4 (small to medium) [70] with a 
power of 80%, an alpha of 0.05, and an intra-cluster 

Fig. 2  Flow diagram of the participants through the trial
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correlation coefficient of 0.02, each arm should include 
7 clusters of 25 participants each. The assumption of an 
intra-cluster correlation coefficient of 0.02 is based on 
our experience with the SLIMMER project, a cluster 
randomized trial of a combined lifestyle intervention 
including behaviour change in diet and physical activ-
ity on overweight and risk of diabetes [71]. We strive 
to keep the number of participating pregnant women 
per cluster as similar as possible. Based on the sensi-
tivity analysis for this sample size estimation [69], we 
estimate that 25 participants from 7 intervention and 
7 control clusters – leading to 350 participants in total 
– will be sufficient to detect the relevant difference 
between groups. The Netherlands had 168.066 births 
in the year 2020 [72]. Three hundred fifty participants 
represent < 0.25% of pregnancies in the Netherlands, 
and therefore expected to be achievable.

Data collection and assessments
At enrolment, participants will give their informed con-
sent through consent forms. Subsequently, participants 
will be provided with two online quantitative question-
naires to fill out, utilizing baseline data for the study (T0). 
Upon completion of P4HP, participants are provided the 
same two online quantitative questionnaires (minus soci-
odemographic data) to respond to the post-intervention 
assessment (T1) (Fig. 3). The first questionnaire assesses 
diet quality [73]. The term diet quality has been used in 
recent decades to evaluate the dietary habits or patterns 
of a population and the efficacy of dietary interventions 
[74–76]. Diet quality is a suitable term to present multi-
ple food components, assessed using an index to evaluate 
the extent of adherence to dietary guidelines. The sec-
ond questionnaire includes all other assessments and is 
distributed using Qualtrics. Access to all data collection 

Fig. 3  P4HP C-CRT SPIRIT diagram
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tools and databases is strictly limited and regulated 
through personal user profiles. Both platforms are pass-
word-protected and all data will be regularly backed up 
into a password-protected database.

Sociodemographic data
Questions to collect name, year of birth, phone number, 
email, postal code digits, living situation, ethnicity, edu-
cational level, and personal and household income.

BMI
Two questions to collect height and body weight.

Diet quality
We derive scores for diet quality using Eetscore [77]. 
Eetscore is a validated web-based screening tool to 
determine the diet quality of Dutch adults and suitable 
for assessing change in diet quality over time. Eetscore 
consists of a short food frequency questionnaire in an 
accessible writing style that is scored with the Dutch 
Healthy Diet index 2015 (DHD2015-index) to assess 
adherence to the Dutch food based dietary guidelines of 
2015 of the Dutch health Council [73]. The DHD2015-
index has been validated with 24 h dietary recall and 
FFQ data. In addition, to the DHD2015-index, a 16th 
component for unhealthy choices has been added. The 
questionnaire to determine this diet quality score con-
sists of 40 questions with sub-questions inquiring about 
the consumption of 54 foods or food groups. Based on 
the answers a total score and 16 sub scores will be cal-
culated. Sub scores of Eetscore are available for 1) veg-
etables, 2) fruit, 3) whole grain products, 4) legumes, 5) 
nuts, 6) dairy, 7) fish, 8) tea, 9) fats and oils, 10) coffee, 
11) red meat, 12) processed meat, 13) sugar-containing 
beverages, 14) alcohol, 15) sodium and 16) unhealthy 
choices. Each component will be scored on a scale rang-
ing from 0 (non-adherence) to 10 (complete adherence), 
providing a total score between 0 and 160. For the cal-
culation of the scores, specific cut-off and threshold 
values are used. Since Eetscore is developed for the gen-
eral Dutch adult population, it has been adapted to fit 
the requirements of pregnant women. The (sub)scores 
were adapted based on the dietary recommendations for 
pregnant women provided by the Dutch Health Council 
and the Netherlands Nutrition Centre [78]. We use the 
web-based version of Eetscore which can be filled out in 
about 10-15 min.

Empowerment
Empowerment will be assessed using the Pregnancy-
Related Empowerment Scale (PRES). This is a valid and 
reliable assessment containing 16 questions on women’s 
health-related empowerment during pregnancy [79].

SOC
We derive SOC scores from the three-item SOC ques-
tionnaire (SOC-3) [80, 81]. This validated questionnaire 
includes three questions; all corresponding to the three 
components of SOC: comprehensibility (“Do you usually 
feel that the things that happen to you in your daily life are 
hard to understand?”), manageability (“Do you usually see 
solutions to problems and difficulties that other people 
find hopeless?”), and meaningfulness (“Do you usually feel 
that your daily life is a source of personal satisfaction?”) 
[80–83]. Participants can indicate their answer as 1 (yes, 
usually), 2 (yes, sometimes), or 3 (no). The sum of these 
three items (after reverse coding of the comprehensibility 
item) reflects the total SOC, with higher scores indicating 
a weaker SOC. Participants are divided into three SOC 
groups: weak (scores 6–9), intermediate (scores 4–5), and 
strong (score 3) - in line with previous studies [80, 84, 85]. 
We use a Dutch version of the SOC-3, a short version of 
the original to alternatively measure change, as previously 
used by Herens [85–87]. SOC can be influenced by inter-
ventions and has been previously linked to the concept of 
empowerment [56, 57].

QoL
We derive a score for global QoL using a Visual Ana-
logue Scale (VAS): a horizontal line of 100 mm, with 
stops (“anchors”) at both extremes – 0 (worst imaginable 
QoL) to 100 (perfect QoL) – representing the limits of 
self-rated QoL. A QoL VAS is a frequently used single-
item technique with good to excellent levels of reliability, 
validity, and sensitivity [88–90].

SRH
We derive a score for SRH using a General Self-Rated 
Health (GSRH) question. Asking people to rate their health 
in surveys provides an easily assessed, common indicator of 
health [91–95]. Respondents are asked to rate their health, 
in general, as ‘excellent’, ‘very good’, ‘good’, ‘fair’ or ‘poor’.

Process evaluation
To perform a process evaluation, P4HP will be evaluated 
in terms of multidisciplinary collaboration, facilitators, 
and barriers by in-depth interviews with a purpose-
ful sample of midwives, dieticians and pregnant women 
involved in the C-RCT. Semi-structured interview guides 
will be prepared for each of the interviews with mid-
wives, dieticians, and pregnant women. 10-15 interviews 
will be performed with each of the three groups, depend-
ing on data saturation, and performed at T1.

Intervention
P4HP is a non-invasive empowerment intervention and 
consists of four extra moments for pregnant women 
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to discuss nutrition with their midwife and a dietician. 
P4HP distinguishes itself from standard birth care by 
its empowering approach towards improving diet qual-
ity during pregnancy. The intervention is free of charge 
for the women and takes place in an individual or group 
setting (via CenteringPregnancy). P4HP is designed to be 
flexible, meaning that the professional has the freedom to 
adapt to what the individual or group needs at each ses-
sion. This research is in line with current Dutch policy 
regarding empowerment, dietary guidelines, and preven-
tion [96–99].

Table  1 provides an overview of the P4HP-elements. 
For each element of the intervention, it explains the 
goal(s), the activity, the estimated time that is needed 
for the activity, and the tools as well as who guides the 
activity. The exact time investment per session topic will 
be discussed with and adapted to the possibilities of the 
midwives and dieticians.

The financial compensation for the invested time by 
midwives and dieticians will be reimbursed. Participat-
ing women will not have additional costs as compared to 
standard birth care.

Control
Midwifery practices in control clusters will provide par-
ticipating women with standard birth care (according to 
the present Dutch birth care standards [100]) and the 
usual information on nutrition during pregnancy. There 
is no standard protocol for nutrition communication in 
antenatal care, so the amount of time and content can 
vary between the control practices. It is common practice 
to dedicate a small amount of time (2-10 min) to the dis-
cussion of nutrition at the first consultation, focusing on 
foods that cannot be safely consumed during pregnancy. 
In standard birth care, pregnant women may be referred 
to organizations such as the Netherlands Nutrition Cen-
tre for questions, nutritional guidelines, or advice. Fre-
quently used tools such as the app ZwangerHap [101] 
are likely used by pregnant women in the control group. 
In addition, the newest dietary guidelines for pregnant 
women of the Dutch Health Council are freely avail-
able for health professionals and pregnant women. Being 
part of the control group in no way limits the use of such 
nutritional resources, as they are part of standard birth 
care. Outcome measures will be obtained in the same 
way for participants in the control clusters as for those in 
intervention clusters at baseline (T0) and follow-up (T1).

Ethical consideration
Ethics approval was given by Medical Research Ethics 
Committee Utrecht, the Netherlands on September 21st 
2021. The committee thereby declares that the proposal 

satisfactorily deals with ethical issues and that it com-
plies with the Netherlands Code of Conduct for Scien-
tific Practice. Because of negligible risk for participants, 
the MREC Utrecht has granted this study exemption 
from the obligation to the insurance that covers damage 
caused by the research through injury of the participant. 
Therefore, adverse events are currently not foreseen, due 
to the nature of the study and intervention. Informed 
consent will be obtained from each participant, after the 
purpose and possible consequences of the study have 
been explained. This study will be conducted according 
to the principles of the Declaration of Helsinki (October 
2013) and according to the Medical Research Involving 
Human Subjects Act (WMO).

Participation in the study is voluntary and participants 
can leave the study at any time for any reason if they wish 
to do so without any consequences. They are asked to 
inform either the principal investigator or intervention 
deliverer (midwife or dietician) about their decision. Par-
ticipants are not obliged to inform the researchers about 
their reason to withdraw. The investigator can decide to 
withdraw a participant from the study for urgent medical 
reasons, such as having a miscarriage or a pregnancy with 
extreme complications. The reason for withdrawal reason 
will be kept for the record for further study. Since P4HP 
is possibly delivered in a group format, there will be no 
replacement of individual participants after withdrawal.

Data analyses
Quantitative analyses C‑RCT​
Statistical analyses will be carried out using IBM SPSS 
Version 25 (Statistical Package for Social Sciences). Data 
cleaning will be performed before the final review to 
check for missing data or outliers. We expect data miss-
ing will be at random, and if so, all available data from T0 
and T1 will be used to conduct the analyses.

All data will be quantitatively presented in tables 
(Tables 2 and 3). BMI, the DHD2015-index, PRES score, 
SoC-3 score, QoL VAS score, and GSRH-score will be 
presented as ordinal data. Ethnicity, education, and living 
situation will be presented as nominal data. All data will 
be entered and verified, and scores will be calculated for 
multiple-item instruments (i.e. DHD2015-index, PRES, 
SoC-3). Descriptive statistics will be performed to tabu-
late mean (or median) values of all study characteristics 
and baseline values of the independent variables. Chi-
square (for categorical variables) and Student’s t-tests (for 
continuous variables) will be used to compare the descrip-
tive statistics between study groups and to identify poten-
tial covariates. The number of participants, as well as 
means (standard deviations, SDs), median or % (numbers 
of patients), will be tabulated where appropriate.
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Linear mixed models will be used to analyse the data. 
Using linear mixed models allows for the analysis of dif-
ferent sources of variation in data and for unequal vari-
ances and correlations. This flexible method is suitable 
for analysis of the clustered data as it allows to calculate 
the treatment effect. When there are multiple levels, such 

as pregnant women seen by the same midwifery prac-
tice, the variability in the outcome can be thought of as 
either within-group or between-group. Pregnant women-
level observations are not independent, as within a mid-
wifery practice pregnant women and their guidance are 
more similar. Units samples at the highest level (in our 

Table 2  Baseline characteristics for intervention and control group

Intervention group 
(P4HP)

Control group
(standard birth care)

Difference in means 
(95% CI)

P-value

Mean (SD) Mean (SD
Age

% (n) % (n)
Ethnicity (% native Dutch)

Education (low, medium, high)

Living situation (alone, with a partner, with chil-
dren, with partner and children)

Mean (SD) Mean (SD)
BMI
Diet quality (DHD2015-index)

Empowerment (PRES)

Sense of Coherence (SOC-3)

Quality of Life (QoL VAS)

Self-Rated Health (GSRH)

Table 3  Baseline, post-intervention, and change scores for intervention and control group

T0 (M, SD) T1 (M, SD) Change T1 
(change ± SE)

Effect estimate
(95% CI)

Group 
differences
(P-value)

BMI
(kg/m2)
Intervention (n=)
Control (n=)
Effect size

Diet quality (DHD2015-index)
Intervention (n=)
Control (n=)
Effect size

Empowerment (PRES)
Intervention (n=)
Control (n=)
Effect size

Sense of Coherence (SOC-3)
Intervention (n=)
Control (n=)
Effect size

Quality of Life (QoL VAS)
Intervention (n=)
Control (n=)
Effect size

Self-Rated Health (GSRH)
Intervention (n=)
Control (n=)
Effect size
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research, midwifery practices) are regarded as independ-
ent. With this method also confounders can be taken into 
account [102]. After performing the linear mixed mod-
els analysis, the final results will be presented in Table 3. 
This table will display means and standard errors, the 
between-group differences, and the p-values for the 
treatment effect for all primary and secondary outcomes.

All primary and secondary outcomes will be tested via 
linear mixed models. Other subgroup analyses include 
age, ethnicity, individual or group (CenteringPregnancy) 
consultation, educational level, living situation, work-
ing situation, and income level. These variables will be 
checked if they differ across the groups using an inde-
pendent Student’s t-test when continuous and nor-
mally distributed. If skewed, a Wilcoxon signed-rank 
test will be done. Variables that are not continuous, will 
be checked for differences between groups using a chi-
square test. Two-sided p values < 0.05 will be regarded as 
statistically significant.

Qualitative analyses process evaluation
Stakeholder interviews will be recorded, transcribed ver-
batim, and analysed in Atlas.ti using inductive coding to 
derive themes, theories, or concepts from the raw data 
and to reveal underlying structures of experiences or pro-
cesses [103]. The coding process will be done by at least 
two researchers to increase the validity of the process.

Discussion
This paper describes the study protocol for a mixed 
methods study consisting of a C-RCT with an interven-
tion group and a control group and a process evalua-
tion. The study protocol includes the evaluation of P4HP, 
an empowerment intervention to improve diet quality 
among pregnant women. To our knowledge, this is the 
first C-RCT that evaluates the effectiveness of an empow-
erment intervention to improve diet quality in The Neth-
erlands. Research in this field is needed because there is 
limited evidence of effective empowerment interventions 
regarding diet quality during pregnancy. To ensure that 
P4HP fits into standard birth care, various stakeholders 
have been involved in all steps of the development pro-
cess. Our study will provide important and unique infor-
mation on how to empower pregnant women to achieve 
improved diet quality by midwives and dieticians. Having 
both a quantitative and qualitative evaluation of P4HP 
will create a comprehensive overview of both the impact 
of P4HP and how best to implement it more broadly in 
practice.

P4HP will be assessed on diet quality, empowerment, 
SOC, QoL, and SRH. Although these assessments were 
selected intentionally based on previous research, the 

intervention may still produce an effect that is not 
directly assessed by our quantitative assessments. The 
process evaluation is therefore added to capture these 
indirect effects using semi-structured interviews. Inno-
vative is that outcome measures include empowerment 
and SOC, something not common in C-RCT stud-
ies. Previous studies found evidence that SOC signifi-
cantly changed and that those with a weaker SOC were 
more likely to have a stronger SOC after the interven-
tion that included experimental learning [86, 104], as 
these groups have most to gain. In case we find change 
in SOC, it indicates that participants of P4HP benefit 
from the intervention; providing a more complete pic-
ture of the interventions’ successes. Two limiting factors 
of using Eetscore to assess diet quality are that it is only 
available in Dutch and oriented to a Dutch dietary pat-
tern. Consequently, this unfortunately limits women who 
do not speak Dutch and with other diet patterns from 
participating.

Materials and language used in P4HP are designed to 
be suitable for low SES pregnant women – the group who 
will mostly benefit from this intervention because of a 
general sub-optimal adherence to dietary guidelines [8–
10]. We assume P4HP thus aligns with women of all SES 
groups. As it is not ethical to discriminate the inclusion 
of participants on their SES-status, all SES-groups visit-
ing participating midwifery practices will be included in 
this study. In the results we will report on differences in 
outcomes between SES groups.

This study will make a significant and to our knowl-
edge unique scientific and socially relevant contribution 
about using an empowerment intervention to improve 
the diet quality of pregnant women in the Nether-
lands. If P4HP improves pregnant women’s diet quality, 
empowerment and other health-related outcomes, the 
impact may have health, social, and economic benefits. 
We anticipate that the study outcomes have the poten-
tial to change the way nutrition is addressed during 
pregnancy. The findings will directly benefit pregnant 
women and their children, as well as inform academics 
and others who strive to produce interventions that can 
be effectively implemented in routine care using multi-
sectoral collaboration. If P4HP proves to be an effective 
and feasible intervention, further research will be done 
on the extension towards the preconception and post-
partum phase.

Trial status
The cluster randomized trial of P4HP will starts Q1 2022. 
After implementation and evaluation, the final results 
will be available by Q4 2023.
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