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Abstract. Preconception care is considered essential for raising early awareness of
health risks among women planning pregnancy, optimizing lifestyle factors,
preventing potential perinatal complications, and supporting informed decision-
making to improve both maternal and child health outcomes. The target group for
preconception care is diverse, including women and men with varying backgrounds
and health literacy levels. The digital tool ZwangerWijzer (Preparing for Pregnancy)
has been validated and is designed to identify preconception risk factors while
providing tailored information on topics such as lifestyle, chronic conditions, and
hereditary diseases. This study evaluated the usability of ZwangerWijzer,
employing the Think-Aloud method and semi-structured interviews with women
(n=13). Results showed that users generally perceived the tool as intuitive, well-
organized, and user-friendly. Users also identified room for improvement in content
clarity, visual design, and the provision of interactive feedback. Recommendations
are provided for further development to enhance accessibility and inclusivity in
digital preconception care.
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1. Introduction

Preconception care comprises interventions aimed at identifying and modifying
biomedical, behavioral, and social risk factors before conception, to optimize maternal
and child health outcomes [1-2]. In the Netherlands, daily 500-550 women become
pregnant [3]. Despite clear evidence linking preconception health to pregnancy
outcomes, awareness and uptake of preconception care remain low [4]. Digital health
tools offer scalable, accessible solutions for health education, but their effectiveness
depends on usability and user acceptance [5-7]. The Technology Acceptance Model
highlights perceived usefulness and ease of use as key determinants for technology
adoption [8]. Usability, as defined by ISO 9241-11, is “the extent to which a system can
be used by specified users to achieve specified goals with effectiveness, efficiency, and
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satisfaction in a specified context of use” [9]. For preconception care, the target group is
diverse, including women and men with varying backgrounds and health literacy levels
[2]. Women with limited health literacy tend not to know about preconception care or its
availability, yet they show clear interest in the topic [10]. Digital tools must therefore be
understandable, accessible, and usable to promote and maintain a healthy pregnancy [11-
12]. ZwangerWijzer (Preparing for Pregnancy) is an interactive, validated digital risk
assessment tool that helps people with a desire to have children identify risk factors
through a questionnaire related to lifestyle, heredity, work, illness, medication and
vaccination, previous pregnancies, and feelings and experiences [12-13]. After
completing the questionnaire, users receive personalized advice to discuss with
healthcare professionals. This study aims to evaluate the usability of ZwangerWijzer for
women of reproductive age with a desire to have children, identifying user experiences,
usability problems, and areas for improvement.

2. Methods
2.1. Study Design

A usability evaluation study was conducted, combining the concurrent Think-Aloud
(TA) method and semi-structured interviews to assess user experience with
ZwangerWijzer. The study was reviewed by the Medical Ethics Review Committee
(METC number: 2025.0303) and deemed outside the scope of the Medical Research
Involving Human Subjects Act (WMO). All participants provided informed consent.

2.2. Participants and Recruitment

Participants were women aged 18 and older who were nulliparous, had a desire to have
children within three years, were proficient in Dutch, and had no prior experience with
ZwangerWijzer. Due to limited response, the inclusion criteria were broadened to
include women with a less concrete desire to have children (n = 3) and multiparous
women (n = 2). Recruitment targeted women from diverse socioeconomic backgrounds
in the Amsterdam region, using both active and passive distribution of flyers, posters,
and online advertisements. Participants received a €20 gift card in recognition of their
time.

2.3. Data Collection and analysis

Sessions were conducted via Microsoft Teams, with screen sharing and audio and video
recording. Each session lasted 45—-60 minutes. Participants completed three out of six
modules of ZwangerWijzer using the concurrent TA method, followed by a semi-
structured retrospective interview. Each module was assessed at least by three
participants. Health literacy was assessed using the Newest Vital Sign [14]. Interview
transcripts and TA comments were analyzed thematically using MAXQDA, guided by
the ISO 9241-11 usability dimensions: effectiveness, efficiency, and satisfaction [15].
Usability problems were further classified using Nielsen’s ten usability heuristics and
severity rating [16].
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3. Results

Thirteen women participated, with a mean age of 30 years (range 24-38). Most
participants had a high educational level (n = 9) and high health literacy (n = 10).
The TA identified 41 usability issues, most of which were rated as minor or cosmetic
severity in nature. The most frequently noted heuristics involved help and documentation
and match between system and the real world, highlighting areas for further refinement.
Overall, our findings suggest that the tool is generally user-friendly, supported by the
retrospective interviews, and discussed in more detail below.

3.1. Effectiveness

Participants were generally positive about the purpose of the website and appreciated its
overall intent. Some questions could be refined for clarity, particularly those without
explicit timeframes or context (e.g., 'occasionally' or 'ever'), to reduce uncertainty and
enhance response consistency. Tailoring questions to individual circumstances (e.g.,
employment status) could further improve comprehension. Introducing intermediate
answer options (e.g., 'sometimes') may allow for more nuanced responses. Making pop-
up texts more concise and tailored to users’ situations could improve readability and the
perceived relevance of the information.

3.2. Efficiency

Navigation was generally intuitive, with clear buttons and the option to revisit previous
answers. A few participants noted opportunities for improvement, as some participants
did not manage to scroll through pop-ups, providing more consistent feedback for
incomplete answers rather than referring just referring to just the module, and clarifying
error messages (e.g., when a mandatory question was missed). Addressing these points
could further enhance the smooth and efficient completion of the questionnaire.

3.3. Audiovisual Support and Aesthetics

Participants appreciated the inclusion of an introductory video and the clear, structured
design of the questionnaire. However, the video was rarely viewed, likely because it was
not prominently positioned and did not display its duration. Increasing its visibility and
adding a time indicator could encourage more users to watch it. While some participants
perceived the homepage design as somewhat outdated, which affected initial trust in the
tool, the questionnaire itself was consistently described as well-organized and visually
clear.

4. Discussion

Users generally found the tool intuitive and well-organized. While the tool was generally
considered user-friendly, several usability issues were identified. Participants indicated
that certain questions would be clearer and easier to answer if additional context or
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response options were provided, a key factor in technology acceptance [17]. An earlier
study showed that excessive or poorly structured information can overwhelm users,
especially those with lower health literacy [18]. Our findings align with existing
literature, showing that visual design and clear navigation enhance trust and accessibility,
particularly for vulnerable groups [19]. The sample included women with diverse
backgrounds, yet most had moderate to high education and health literacy, limiting
generalizability to lower-literacy populations. Moreover, participants evaluated only
parts of the tool during an online session, which may have affected the results of this
study.

5. Conclusions

ZwangerWijzer is generally perceived as user-friendly, with clear navigation and
structure. Usability could be further enhanced by clarifying question wording, offering
more nuanced answer options, and shortening and modularizing explanatory texts. To
maximize the tool’s impact and inclusivity, future research should focus on iterating the
tool and actively involving women with lower health literacy in usability evaluations, as
this group remained underrepresented in the current study.

Acknowledgements

We thank Zoé& van Steenderen for her contribution to this research project.

References

[1] Temel S, van Voorst SF, de Jong-Potjer LC, et al. The Dutch national summit on preconception care: a
summary of definitions, evidence and recommendations. ] Community Genet. 2015;6(1):107-115.
doi:10.1007/512687-014-0204-2

[2] Shawe J, Steegers EA, Verbiest S. Preconception Health and Care: A Life Course Approach. Springer;
2020

[3] Slikkerveer S, and Meerkerk M, Rapport  Preconceptionele  Gezondheid,  2023.
https://www kansrijkestartnl.nl/binaries/kansrijkestart/documenten/publicaties/2023/10/31/rapport-
preconceptionele-gezond-heid/Rapport%2BProject’%2BPreconceptiezorg.pdf (accessed April 8, 2025).

[4] Stephenson J, Heslehurst N, Hall J, et al. Before the beginning: nutrition and lifestyle in the preconception
period and its importance for future health. Lancet. 2018;391(10132):1830-1841. doi:10.1016/S0140-
6736(18)30311-8

[5] Levin-Zamir D, Bertschi I. Media Health Literacy, eHealth Literacy, and the Role of the Social
Environment in Context. Int J Environ Res Public Health. 2018;15(8):1643. Published 2018 Aug 3.
doi:10.3390/ijerph15081643

[6] Fitzpatrick PJ. Improving health literacy using the power of digital communications to achieve better health
outcomes for patients and practitioners. Front Digit Health. 2023;5:1264780. Published 2023 Nov 17.
doi:10.3389/fdgth.2023.1264780

[7] Overdijkink SB, Velu AV, Rosman AN, van Beukering MD, Kok M, Steegers-Theunissen RP. The
Usability and Effectiveness of Mobile Health Technology-Based Lifestyle and Medical Intervention
Apps Supporting Health Care During Pregnancy: Systematic Review. JMIR Mhealth Uhealth.
2018;6(4):¢109. Published 2018 Apr 24. doi:10.2196/mhealth.8834

[8] Davis FD, Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology,
MIS Quarterly. 13 (1989) 319. doi:10.2307/249008.



M. Derksen et al. / Exploring User Perspectives 2343

[9] International Organization for Standardization, ISO 9241-11:2018 Ergonomics of human-system

[10]

(1]

[12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

interaction — Part 11: Usability: Definitions and concepts, Geneva, 2018.

Fransen MP, Hopman ME, Murugesu L, Rosman AN, Smith SK. Preconception counselling for low
health literate women: an exploration of determinants in the Netherlands. Reprod Health. 2018;15(1):192.
Published 2018 Nov 23. doi:10.1186/s12978-018-0617-1

Van Dijk MR, Koster MPH, Rosman AN, Steegers-Theunissen RPM. Opportunities of mHealth in
Preconception Care: Preferences and Experiences of Patients and Health Care Providers and Other
Involved Professionals. JMIR Mhealth Uhealth 2017; 5(8): e123.

Landkroon AP, de Weerd S, van Vliet-Lachotzki E, Steegers EA. Validation of an internet questionnaire
for risk assessment in preconception care. Public Health Genomics. 2010;13(2):89-94.
doi:10.1159/000228980

Vink-van Os LC, Birnie E, van Vliet-Lachotzki EH, Bonsel GJ, Steegers EA. Determining Pre-
Conception Risk Profiles Using a National Online Self-Reported Risk Assessment: A Cross-Sectional
Study. Public Health Genomics. 2015;18(4):204-215. doi:10.1159/000381449

Fransen MP, Leenaars KE, Rowlands G, Weiss BD, Maat HP, Essink-Bot ML. International application
of health literacy measures: adaptation and validation of the newest vital sign in The Netherlands. Patient
Educ Couns. 2014;97(3):403-409. doi:10.1016/j.pec.2014.08.017

International Organization for Standardization, ISO 9241-11:2018 Ergonomics of human-system
interaction — Part 11: Usability: Definitions and concepts, Geneva, 2018.

Nielsen J, 10 Usability Heuristics for User Interface Design, Nielsen Norman Group. (2020).
https://www.nngroup.com/articles/ten-usability-heuristics/ (accessed May 19, 2025).

Venkatesh V, et al. “User Acceptance of Information Technology: Toward a Unified View.” MIS
Quarterly, vol. 27, no. 3, 2003, pp. 425-78. JSTOR, https://doi.org/10.2307/30036540. Accessed 17 Oct.
2025.

Diviani N, van den Putte B, Giani S, van Weert JC. Low health literacy and evaluation of online health
information: a systematic review of the literature. ] Med Internet Res. 2015;17(5):e112. Published 2015
May 7. doi:10.2196/jmir.4018

Mackert M, Kahlor L, Tyler D, Gustafson J. Designing e-health interventions for low-health-literate
culturally diverse parents: addressing the obesity epidemic. Telemed J E Health. 2009;15(7):672-677.
doi:10.1089/tm;j.2009.0012



