
PLOS One | https://doi.org/10.1371/journal.pone.0342576  June 16, 2026 1 / 15

 

 OPEN ACCESS

Citation: Schoenaker D, Hall J, Al-Jayyousi 
GF, Borges ALV, Boua PR, Chan JKY, et al. 
(2026) Developing internationally agreed core 
indicators for surveillance of preconception 
health: protocol for a consensus study. PLoS 
One 21(6): e0342576. https://doi.org/10.1371/
journal.pone.0342576

Editor: Edward Mullins, Imperial College 
London, UNITED KINGDOM OF GREAT BRITAIN 
AND NORTHERN IRELAND

Received: January 24, 2026

Accepted: May 26, 2026

Published: June 16, 2026

Peer Review History: PLOS recognizes the 
benefits of transparency in the peer review 
process; therefore, we enable the publication 
of all of the content of peer review and 
author responses alongside final, published 
articles. The editorial history of this article is 
available here: https://doi.org/10.1371/journal.
pone.0342576

Copyright: © 2026 Schoenaker et al. This is an 
open access article distributed under the terms 
of the Creative Commons Attribution License, 

STUDY PROTOCOL

Developing internationally agreed core indicators 
for surveillance of preconception health: protocol 
for a consensus study

Danielle Schoenaker 1,2,3*, Jennifer Hall 4, Ghadir Fakhri Al-Jayyousi 5,  
Ana Luiza Vilela Borges6, Palwende R. Boua 7,8,9, Jerry Kok Yen Chan10,11,12,13, 
Tamar Chitashvili 14, Ilse Delbaere15, Anastasia Demidova16, Kassahun Fikadu17, 
Sarah Fisher18, Avishek Hazra19, Sharon James 20, Chee Wai Ku 10,11,12, Eri Maeda21, 
Zahid Memon22, Daniel Munblit16, Annemarie Mulders23, Zivai Murira24,  
Wendy V. Norman 25, Amy Ogle26, Vani Sethi24, Hessa Ibrahim Shahbic27,  
Nadira Sultana Kakoly28, Sarah Verbiest29, Judith Stephenson4, for the International Core 
Indicators for Preconception Health and Equity (iCIPHE) Alliance¶

1  School of Human Development and Health, Faculty of Medicine, University of Southampton, 
Southampton, United Kingdom, 2  MRC Lifecourse Epidemiology Centre, University of Southampton, 
Southampton, United Kingdom, 3  NIHR Southampton Biomedical Research Centre, University Hospital 
Southampton NHS Foundation Trust and University of Southampton, Southampton, United Kingdom, 
4  EGA Institute for Women’s Health, University College London, London, United Kingdom, 5  Department 
of Public Health, College of Health Sciences, QU Health, Qatar University, Doha, Qatar, 6  School of 
Nursing, University of São Paulo, São Paulo, Brazil, 7  Clinical Research Unit of Nanoro, Institut de 
Recherche en Sciences de la Santé, Nanoro, Burkina Faso, 8  MRC Unit The Gambia at London School 
of Hygiene and Tropical Medicine, Banjul, The Gambia, 9  Sydney Brenner Institute for Molecular 
Biosciences (SBIMB), University of the Witwatersrand, Johannesburg, South Africa, 10  Department of 
Reproductive Medicine, KK Women’s and Children’s Hospital, Singapore, 11  Maternal and Child Health 
Research Institute, KK Women’s and Children’s Hospital, Singapore, 12  Duke-NUS Medical School, 
Singapore, 13  Yong Loo Lin School of Medicine, National University of Singapore, Singapore, 14  John 
Snow International (JSI), Washington, District of Columbia, United States of America, 15  Department 
of Healthcare, VIVES University of Applied Sciences, Kortrijk, Belgium, 16  Division of Care in Long 
Term Conditions, Florence Nightingale Faculty of Nursing, Midwifery and Palliative Care, King’s College 
London, London, United Kingdom, 17  Department of Midwifery, College of Medicine and Health Science, 
Arba Minch University, Arba Minch, Ethiopia, 18  Public contributor, United Kingdom, 19  Population 
Council Consulting, New Delhi, India, 20  SPHERE Centre of Research Excellence in Women’s Sexual 
and Reproductive Health in Primary Care, Department of General Practice, School of Public Health and 
Preventive Medicine, Monash University, Melbourne, Australia, 21  Department of Public Health, Faculty 
of Medicine, Hokkaido University, Sapporo, Japan, 22  Department of Community Health Sciences, Aga 
Khan University, Karachi, Sindh, Pakistan, 23  Department of Obstetrics and Gynaecology, Erasmus MC, 
University Medical Centre, Rotterdam, the Netherlands, 24  United Nations Children’s Fund (UNICEF) 
Regional Office for South Asia (ROSA), Kathmandu, Nepal, 25  Department of Family Practice, University 
of British Columbia, Vancouver, Canada, 26  Preconception Education Partnership, United States of 
America, 27  Primary Health Care Corporation (PHCC), Doha, Qatar, 28  Department of Public Health, 
School of Health and Life Sciences, North South University, Dhaka, Bangladesh, 29  Schools of Social 
Work and Medicine, University of North Carolina at Chapel Hill, Chapel Hill, United States of America 

¶ Members of the iCIPHE Alliance who contributed to this study protocol include: Hanan F. Abdul Rahim, 
Zeleke Abebo, Nisreen A. Alwan, Annick Bogaerts, Emma Hope Cassinelli, Andrea R. Deussen, Jodie M. 
Dodd, Keith M. Godfrey, Briony Hill, Patricia A. Janssen, Zohra S. Lassi, Coral Maloney, Salima Meherali, 
Megan Mitchell, Monica Shrivastav, Melese Siyoum, Helen Skouteris, Catherine Stewart, Francesca 
Storey, Janine Winterbottom, Andrea M.F. Woolner.
* D.Schoenaker@soton.ac.uk

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0342576&domain=pdf&date_stamp=2026-06-16
https://doi.org/10.1371/journal.pone.0342576
https://doi.org/10.1371/journal.pone.0342576
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-7652-990X
https://orcid.org/0000-0002-2084-9568
https://orcid.org/0000-0001-5995-1693
https://orcid.org/0000-0001-8325-2665
https://orcid.org/0009-0001-1848-7879
https://orcid.org/0000-0003-2211-3447
https://orcid.org/0000-0003-3719-3005
https://orcid.org/0000-0003-4340-7882
mailto:D.Schoenaker@soton.ac.uk


PLOS One | https://doi.org/10.1371/journal.pone.0342576  June 16, 2026 2 / 15

Abstract 

Background

Interventions and policies to optimise preconception health are increasing interna-

tionally. This stems from growing recognition that improving preconception health 

can improve maternal and child health outcomes and advance equity by reducing 

inequalities and address inequities for people of reproductive age and any children 

they may have. Interventions and policies should be evaluated through population- 

level surveillance of preconception health to inform the development of new ini-

tiatives, monitor effectiveness, and support advocacy for international adoption of 

successful strategies. However, there is currently no internationally agreed set of pre-

conception health indicators available and suitable for international surveillance. The 

International Core Indicators for Preconception Health and Equity (iCIPHE) Alliance 

was established to address this gap.

Aim

To prioritise core indicators that can be used in low-, middle- and high-income coun-

tries for surveillance of preconception health and equity.

Methods

We held two workshops with the iCIPHE Alliance (multi-sectoral stakeholders from 

low-, middle- and high-income countries) to inform the design of this international 

consensus study. The development of core indicators will consist of three steps: 

(1) identifying an initial long-list of candidate surveillance indicators, and defining 

principles for scoring the importance of each indicator, through a literature review, 

public involvement, and workshops with iCIPHE Alliance members; (2) scoring each 

candidate indicator in terms of its importance for surveillance through a two-round 

Delphi survey among study participants; and (3) agreeing on the final core indicators 

through a series of consensus meetings with a selected group of study participants. 

We will recruit study participants from all World Health Organization (WHO) regions 

across four stakeholder groups: people of reproductive age (who do not belong to 

any of the other stakeholder groups); health and social care professionals; policy and 

programme professionals; and researchers.

Dissemination

We will disseminate the priority core indicators through peer-reviewed publication, lay 

summaries, policy briefs and presentations. An implementation strategy, to enable 

monitoring of inequalities, inequities, and changes in preconception health over time 

within and between countries, will be developed with relevant national and interna-

tional organisations to inform next steps.
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Introduction

Medical, behavioural and psychosocial factors before and between pregnancies (preconception health) can affect peo-
ple’s own health and wellbeing, and their chance of successful pregnancy, pregnancy outcomes and the health and devel-
opment of their children [1–5]. Well-known preconception risk factors include, for example, lack of folic acid supplement 
use among women and anaemia, smoking, underweight and obesity, and teratogenic medication use among both women 
and men. These factors may increase risks of infertility, miscarriage, birth defects and preterm birth, as well as longer-term 
adverse cardiometabolic health outcomes for parents and children [3–5].

Maternal and paternal preconception risk factors are largely influenced by wider social, economic and environmental 
determinants, and inequalities in preconception health therefore need to be tackled through a dual approach to advance 
equity [6,7]. This includes public health policies that address structural barriers and promote equitable access to care and 
support for all people of reproductive age, such as mandatory folic acid fortification [8] as well as high quality and cultur-
ally safe health care to support individuals plan and prepare for pregnancy and parenthood [9,10].

Advocacy and implementation of folic acid fortification, multiple micronutrient supplementation, and clinical precon-
ception care guidelines, among other intervention strategies, are increasing internationally in response to the growing 
evidence of the health benefits for current and future generations [11,12], and national and international calls for action 
[13–16]. While further intervention development and more widespread implementation are needed in all countries, 
national and local programmes reduce inequalities and improve equities in preconception health are in place or emerging 
[8,17–23].

The effectiveness of the growing number of programmes and policies being implemented to optimise preconception 
health globally should be monitored to provide evidence of impact (or lack thereof). Such evaluation is also needed to 
inform the development of and investment in new interventions, service delivery pathways and approaches to reach the 
most marginalised and ensure equitable benefit. This can be achieved through preconception health surveillance, which 
we define as: “The ongoing systematic collection, analysis and interpretation of preconception health indicators at pop-
ulation and system levels to inform the planning, implementation and evaluation of efforts to optimise health before and 
between pregnancies, improve pregnancy outcomes and reduce health inequalities in (potential) parents and the next 
generation”.

There are very few initiatives dedicated to surveillance of preconception health. Some specific individual indicators are 
reported through national and international surveillance platforms or annual reports, such as folic acid supplement use, 
obesity and anaemia [24–26]. Selected countries, including England, The Netherlands and Qatar, are also developing 
surveillance systems that consolidate a comprehensive view of the population’s preconception health, care and support. 
However, these individual systems may not include indicators that are relevant across low,- and middle- and high-income 
countries, that consider indicators relevant to equitable gain of preconception health and enable comparison. The first step 
towards a coordinated approach to surveillance of preconception health is the development of internationally agreed core 
preconception health indicators.

This paper describes the protocol for a study which aims to develop core indicators that can be used in low-, middle- 
and high-income countries for surveillance of preconception health and care, through an international consensus process 
among key stakeholder groups including people of reproductive age, health and social care professionals, policy profes-
sionals, and researchers.

Methods

The International Core Indicators for Preconception Health and Equity (iCIPHE) Alliance was established in September 
2022 [27]. The iCIPHE Alliance has academic, clinical, policy/programme and public/community stakeholder representa-
tion from 24 low-, middle- and high-income countries (May 2025).
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We held two workshops with Alliance members with representation from all six WHO regions (September 2022 [hybrid] 
and March 2023 [online]) to guide the aims, study design, stakeholder involvement and anticipated outcomes of this inter-
national consensus study (Fig 1).

There is no standardised method for the development of core indicators. Where relevant, we used the Core Outcome 
Measures in Effectiveness Trials (COMET) handbook, Core Outcome Set-STAndards for Development (COS-STAD) and 
Core Outcome Set-STAndardised Protocol (COS-STAP) in the planning of the design of this study [28–30]. Study findings 
will be reported according to Core Outcome Set-STAndards for Reporting (COS-STAR) recommendations [31]. This proto-
col was prospectively registered with the COMET initiative (https://www.comet-initiative.org/Studies/Details/3725).

Scope of the core indicator set

Population and timeframe.  The core indicator set will include indicators of preconception health that are relevant 
to all people of reproductive age (female and male irrespective of gender identity, aged 15–49 years). Preconception 
health indicators can be defined as medical, behavioural and psychosocial risk factors or exposures, as well as broader 
determinants of health, that may affect potential future pregnancies among people of reproductive age irrespective of 
gender [32].

Depending on the indicator, the population may be sex-specific, and refined based on definitions proposed in the 
2018 Lancet Series on preconception health: [1] weeks to months before conception (individual perspective – reflecting 
conscious intention to conceive) and [2] months or years before conception (public health perspective – reflecting longer 
periods needed to address preconception risk factors) [1]. For example, preconception folic acid supplement use is rec-
ommended for women at least 3 months before trying to conceive, while diet and physical activity behaviours among pro-
spective parents may need to be addressed earlier to ensure wider determinants (e.g., social and economic factors) and 

Fig 1.  Logic model for an international consensus to develop core preconception health indicators, and next steps for the iCIPHE Alliance. 
iCIPHE, International Core Indicators for Preconception Health and Equity.

https://doi.org/10.1371/journal.pone.0342576.g001

https://www.comet-initiative.org/Studies/Details/3725
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health and behaviours can be adequately addressed before conception. Where relevant, the population and timeframe will 
be included in the definition of example indicator measures.

Indicators may also include direct equity measures (e.g., indicators that allow preconception health measures to be 
compared across groups such as education and ethnicity) or system-level indicators that may reveal differences across 
groups (e.g., access to preconception healthcare).

Interventions

The core indicators will be relevant to interventions or actions that aim to improve and reduce inequalities in preconception 
health. The aim of preconception health and care interventions is to assist with pregnancy planning, improve pregnancy 
outcomes and the health and wellbeing of parents and the next generation [1,13]. Such interventions may be universal 
at the population-level (e.g., improving the food environment) and/or targeted at the individual-level (e.g., individualised 
preconception healthcare provided through primary care to patients intending to conceive) [6,7,10].

Context of use

The primary purpose of developing core indicators is population-level surveillance of preconception health to identify 
opportunities for preconception health gains, inform the development of new interventions, monitor effectiveness, and sup-
port advocacy for international adoption of successful strategies (Fig 1).

International consensus on core indicators will inform the development of national and international reports and surveil-
lance infrastructures. Regular national snapshots of preconception health (including inequalities and/or inequities in pre-
conception health), as well as cross-country comparison of core indicators and change over time, will also serve to hold 
governments, public health agencies and healthcare organisations to account for developing, delivering and evaluating 
policies, interventions, programmes and services that improve and reduce inequalities in the population’s preconception 
health.

Routine collection of health data varies widely across countries. Although many will already be routinely collected (at 
least in some countries), core indicators do not have to be limited to those currently measured and recorded in national 
data sources. We anticipate that the internationally agreed core preconception health indicators will support national 
advocacy for ongoing, improved and new routine data collection and reporting. The consensus process will be guided by 
scoring principles that do not rely on data availability. These scoring principles will be determined in Step 1 of the study 
(described below) and help guide study participants to determine the level of importance of each indicator for surveillance.

We will aim for the core indicators to be applicable to low-, middle- and high-income countries. We recommend that, 
where possible and pertinent, indicators are reported for the overall population of people of reproductive age, and for 
social, cultural and demographic subgroups to describe and monitor inequalities in preconception health. Given the varia-
tion in preconception health and care priorities across different countries, we anticipate the potential to identify a ‘common 
core indicator set’ of preconception health indicators relevant to all settings and recommended for global surveillance, as 
well as ‘context-specific indicator sets’ with additional indicators that may be considered for local surveillance.

Study overview

The international consensus study will consist of three steps: [1] identifying an initial long-list of candidate surveillance 
indicators, and defining principles for scoring the importance of each indicator, through a literature review, public involve-
ment and workshops with iCIPHE Alliance members; [2] scoring each candidate indicator in terms of its importance for 
surveillance through a two-round Delphi survey among study participants; and [3] agreeing on the final core indicators 
through a series of consensus meetings with a selected group of study participants (Fig 2).
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Step 1: Identify initial long-list of indicators and define scoring principles

Literature review.  Given the recent publication of a review of preconception health indicators [32] and the extensive 
experience and knowledge in the field among iCIPHE Alliance members, a pragmatic approach will be used to identify 
the initial long-list of indicators and possible scoring principles based on published literature. All Alliance members will be 
asked to provide relevant publications for inclusion in the review, including reviews of preconception health indicators, 
preconception care guidelines, national preconception reports and consensus studies, and other relevant published 
documents.

In addition, we will conduct a scoping review to identify indicators reported in the preconception health and care litera-
ture from umbrella reviews and systematic reviews on maternal and paternal preconception health published in the past 
5 years (Research Registry registration 1659) [33] and a systematic review to identify original studies that explore which 
preconception health indicators matter most to the public (PROSPERO registration CRD42023430759) [34].

Data extracted from relevant publications will produce a long-list of candidate preconception health indicators and 
examples of indicator measures, initially grouped across 12 topic areas/domains based on our recent review: wider 
determinants of health, health care, emotional and social health and support, reproductive health and family planning, 
health behaviours and weight, environmental exposures, cervical screening, immunisation and infections, mental health 
conditions, physical health conditions, medication use, and genetic risk [32]. Data extraction will also inform an initial list of 
potential principles that may be used in the next step to score the importance of each indicator for surveillance.

Public involvement

Indicators identified in academic literature, policy documents and clinical guidelines represent indicators considered 
important to research, policy/programme and health professionals. Indicators or issues that matter most to the public 
(i.e., people of reproductive age in the general population whose preconception health we aim to optimise) may differ 
from published indicators, so public involvement of individuals with relevant lived experience will be pursued to ensure 
the initial list of indicators captures surveillance-appropriate indicators considered important to the public [28]. Similarly, 
scoring principles identified through the literature (e.g., strength of evidence that indicator is associated with maternal and 
child health, or indicator is included in national policy or clinical guidelines) may not be relevant to the public. Discussions 

Fig 2.  Flowchart of steps involved in development of core indicators. iCIPHE, International Core Indicators for Preconception Health and Equity.

https://doi.org/10.1371/journal.pone.0342576.g002
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with members of the public (i.e., people of all genders of reproductive age irrespective of previous pregnancy experiences 
and future pregnancy and parenthood aspirations) will ensure that the guidance to complete the Delphi survey includes 
scoring principles relevant to their priorities and concerns.

We will obtain input from the public in each WHO region, through online or in-person group sessions, or through an anony-
mous online or paper-based survey, depending on local circumstances and capacity. Group sessions or distribution of surveys 
will be facilitated by a local iCIPHE Alliance member and coordinated by DS. We will aim to obtain input from 5–8 members 
of the public per WHO region. Convenience sampling will be used based on local access to public involvement groups by 
Alliance members, while aiming to obtain input from diverse individuals in terms of age, gender, ethnicity and health status.

Members of the public will be contacted by a local iCIPHE Alliance member, who will organise a group session or 
request survey completion. The group sessions will last for up to 1 hour or until no further new ideas are forthcoming. A 
topic guide and survey have been developed (S1 File). Both methods will identify preconception health indicators that 
are considered important to the public, as well as scoring principles based on how they decide what is most important to 
them. The topic guide and survey may be adapted and/or translated to suit local contexts. Members of the public will be 
reimbursed for their participation if appropriate and in line with local guidelines.

Workshops with iCIPHE Alliance

We will review the initial long-list of indicators, examples of indicator measures, and scoring principles generated from the 
literature review and public involvement with the iCIPHE Alliance during face-to-face and online workshops to agree on 
preconception health indicators to be included in the Delphi survey.

During these workshops, Alliance members may suggest additional indicators and examples of indicator measures to be 
added based on their local and international expert knowledge. Indicators may also be moved to a different or new domain, 
removed, combined to avoid redundancy, and wording and definitions refined for clarity, accuracy and relevance for the inter-
national context. If the long-list of indicators includes >50 items, then a ranking exercise will be used to prioritise up to 50 indi-
cators for inclusion in the Delphi survey. The Core Working Group (see Acknowledgements) will make final decisions on the 
grouping and wording of the domains, indicators and examples of indicator measures. The list of scoring principles will also 
be discussed and potentially refined with Alliance members during the workshops. We will use a ranking exercise to define a 
maximum of five scoring principles to present to participants in the later Delphi survey for their consideration when scoring the 
importance of each indicator for surveillance. We will record these workshops to ensure accurate capture of all input.

Step 2: Delphi survey

We will develop the core indicator set using a modified Delphi method. Delphi methodology is used to allow study partic-
ipants with expert knowledge or lived experience on a particular subject to achieve convergence of opinion on the impor-
tance of different indicators using repeated survey rounds [28].

Members of the iCIPHE Alliance, including Core Working Group members, will be invited to participate in the Delphi 
survey and consensus meetings.

Recruitment of study participants

We will invite individuals from four stakeholder groups across each WHO region to participate in the online Delphi sur-
vey: (1) members of the public; (2) health and social care professionals; (3) policy and programme professionals; and (4) 
researchers. Members of the public will be individuals of any gender aged 18–49 years who do not belong to any of the 
other stakeholder groups or representative of the public for example through a non-profit or community-based organisa-
tion. The health and social care professionals group may include anyone caring for patients of reproductive age, such 
as primary care practitioners, obstetricians, midwifes, health visitors, sexual and reproductive health doctors, nurses, 
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psychologists, nutritionists and social workers, as well as commissioners (i.e., professionals who prioritise, resource and 
monitor local and national health and social care services). Policy and programme professionals may work in government, 
public health agencies, healthcare organisations and charitable organisations, and be involved in, for example, national 
data collection and surveillance, health promotion, prevention, and advocacy. Researchers with expertise in relevant 
fields, such as preconception health, sexual- and reproductive health, public health, primary care and routine healthcare 
or population-based survey data, will also be invited to participate. Individuals will be asked to respond from their lived 
experience (group 1) or professional (group 2–4) perspectives. Participants’ stakeholder group, WHO region, and other 
characteristics (described below) will be identified through the Delphi survey. If a stakeholder group, WHO region or partic-
ipant characteristic is poorly represented, more targeted recruitment may be undertaken (for example to ensure contribu-
tions from underserved groups such as Indigenous peoples), however recruitment will not be based on a specific sampling 
frame. The survey will be translated into local languages where possible. Study participants will not be reimbursed for their 
participation.

We will recruit participants across all WHO regions through relevant networks of iCIPHE Alliance members. Potential 
recruitment channels are listed in (S1 Table), and include patient organisations, charities, professional organisations and 
national preconception health research networks. Participants will be identified through for example email distribution lists, 
newsletters and websites. Further recruitment through snowballing will be encouraged.

Sample size

There is no generally accepted guidance on the optimal sample size for Delphi surveys. Sample size is not based on 
statistical power but is a pragmatic choice [28]. We aim to recruit around 25 study participants for each stakeholder group 
per WHO region for the first Delphi survey, to account for a 20% drop-out rate between the first and second survey round. 
This is feasible based on a review of international consensus studies [35]. Retaining participants between survey rounds 
will be maximised through personalised email invitations, including only ‘No consensus’ items based on the first round in 
the second survey round, and adopting a minimum time between rounds [35,36].

Surveys

We will invite participants to complete two consecutive rounds of the Delphi survey via email, which will include a par-
ticipant information sheet explaining the objectives of the core indicator set, the principles that may be considered when 
scoring the importance of indicators for surveillance, and an outline of the study process. Study data will be collected 
and managed using Qualtrics, a secure web application for building and managing online surveys. Informed consent will 
be obtained from all participants who agree to take part, alongside participants’ name, email address and characteristics 
(stakeholder group, sex, ethnicity/ethnicity, country of residence, age group).

The first survey will include the long-list of all candidate indicators identified in step 1 grouped by domain for ease of 
completion. Participants will be asked to score the importance of each indicator for the purpose of surveillance using a 
3-point scale: ‘No or limited importance’, ‘Important but not critical’ and ‘Critically important’. An ‘Unable to score/not appli-
cable’ option will be included for each item for participants who are unclear or don’t have the knowledge to score specific 
indicators. Participants will also be given the opportunity to add a maximum of two additional indicators. A new indicator 
will be incorporated into the second survey round if it is suggested by two or more participants and considered distinct 
from already included items based on expert opinion of the Core Working Group.

After the first survey round, data will be analysed using descriptive statistics. Responses for each indicator will be 
summarised in simple bar graphs for each stakeholder group and fed back anonymously when participants are invited to 
complete the second survey round. During completion of the second survey, participants will be asked to reflect on the 
summary scores for all stakeholder groups and their own score, before deciding if they would like to keep or re-score each 
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item. Only indicators that reached no consensus in the first round based on pre-specified definitions (see below) will be 
included in the second survey.

If a participant does not complete the second survey, their scores from the first survey will be retained in the study. The 
proportion of missing responses will be reported, and the impact of attrition bias will be assessed by comparing scores 
from participants who completed both rounds with those who only completed the first round.

Consensus definition

There are numerous ways to define consensus criteria [28]. For our study, it is important that the majority of participants 
across most stakeholder groups agree that an indicator is of critical importance and only a small minority consider it to 
have limited importance for the indicator to be included in the core indicator set. The following consensus definition will 
therefore be applied to identify core indicators:

(1)	 ‘Consensus in’ (classified as core indicator): ≥ 70% of participants in at least three stakeholder groups score the indica-
tor ‘Critically important’ and ≤15% of participants in at least three stakeholder groups score the indicator ‘No or limited 
importance’

(2)	 ‘Consensus out’ (do not classify as core indicator): ≥ 70% of participants in at least three stakeholder groups score the 
indicator ‘No or limited importance’ and ≤15% of participants in at least three stakeholder groups score the indicator 
‘Critically important’

(3)	 ‘No consensus’ (for further discussion in final consensus meeting): anything else

While we are not aiming for a pre-defined number of core indicators, the Core Working Group will review the consensus 
definition after the first survey round if they consider the number of indicators scored as ‘Consensus in’ to be too small or 
too large. Consensus definitions, such as the percentage cut-off of participants who need to score the indicator ‘Critically 
important’ or the number of stakeholder groups who score the indicators as ‘Critically important’ or ‘No or limited impor-
tance’, may be adjusted.

While we are aiming to reach global consensus, the consensus definition does not require agreement on core indica-
tors across WHO regions as we anticipate this will be challenging. Differences in scoring of indicators among participants 
across WHO regions will be further discussed in regional preparation meetings and the final consensus workshop and 
addressed as part of a ‘common core indicator set’ and ‘context-specific indicator sets’.

Pilot survey

UK-based public contributors (Sarah F [co-author] and Tanjida R) will help shape the study materials through feedback, 
including on the participant information sheet, recruitment materials, wording of the survey questions, items and response 
scale format, and consensus meeting topic guide. To ensure ease of completion, acceptability and usability among 
international study participants, language-specific draft surveys will be completed by two Alliance members in each WHO 
region, who will ask two independent stakeholders (i.e., non-Alliance member and at least one member of the public) in 
their country/region to complete the survey and provide feedback. The feedback will be addressed in producing the final 
Delphi survey and study material.

Step 3: Consensus meetings

We will hold a series of online consensus meetings to discuss the results of the Delphi survey and reach international 
consensus on a final core indicator set. At the end of the second Delphi survey, all English-speaking participants (not 
limited to iCIPHE Alliance members) will be asked if they are willing to take part in the consensus meetings. We will aim to 
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have participant representation from each WHO region and stakeholder group, with purposive sampling if a large number 
of participants are interested in attending. Participants will be invited to the consensus meetings after the analysis of the 
second survey round has been completed. They will be informed of the logistics of attending, including partial or full reim-
bursement of expenses.

Regional preparation meetings

Preparation meetings may take place if different indicators are scored ‘consensus in’ and ‘consensus out’ across regions 
based on round 2 Delphi survey results (e.g., differences across WHO region, or high-income and low-and middle-income 
countries). There will be no specific criteria on how large these differences across regions need to be, but this will be dis-
cussed among Core Working Group members who will decide if regional preparation meetings are required. If this is the 
case, 2-hour regional online preparation meetings will be held to facilitate discussion and sharing of region-specific views 
ahead of the final consensus meeting. These meetings will be chaired by iCIPHE Alliance Core Working Group members 
and will not be recorded.

Final consensus workshop

The final 3-day hybrid consensus workshop will bring participants from all WHO regions and stakeholder groups together 
to discuss and vote on the final ‘common core indicator set’, and potential ‘context-specific indicator sets’ if needed based 
on Delphi survey results. We will aim to have one study participant from each of the four stakeholder groups across all 
six WHO regions (24–30 meeting participants). The workshop will be chaired by a non-voting independent experienced 
facilitator (i.e., someone outside the Alliance) and audio-recorded and transcribed using Zoom to contextualise decision 
making towards the final core indicators. Workshop participants may not be reimbursed for their participation.

Summary scores based on the Delphi survey will be shared with participants before the workshop and discussed during 
the workshop using nominal group technique [28]. Participants will be randomly allocated into small groups to discuss the 
indicators. All participants are then brought together, and each participant will be asked to express their opinion on indi-
cators considered for inclusion in the final core indicator set. This will be followed by voting using Mentimeter [37]. Similar 
processes will be used to agree on the ‘common core indicator set’ and potential ‘context-specific indicator sets’, possibly 
with voting by WHO region.

Ethical approval

This study has been approved by the University of Southampton Faculty of Medicine Ethics Committee (ERGO 104447). At 
the time of manuscript submission, ethical approval for the full study was granted and pilot testing of the survey was underway.

Status and timeline of the study

A tentative timeline for the study is outlined in Table 1.

Discussion

Strengths

There is currently no internationally recognised set of preconception health indicators that could be used for surveillance. 
Informed by input from the iCIPHE Alliance, our study will be the first to combine insights from multiple stakeholder groups 
across low-, middle- and high-income countries to develop consensus on core indicators that can be used globally.

Priority preconception health indicators have been identified in the UK, USA and Netherlands based on input from 
researchers, health professionals and policy professionals, however, members of the public (who do not belong to any of 
the other stakeholder groups) were not consulted in these exercises. Our study will involve members of the public across 
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all WHO regions throughout the study including before (e.g., feedback on the pilot survey), during (e.g., participation in 
all three steps of the consensus study), and after (e.g., dissemination of findings through lay summaries). This approach 
strives to provide opportunities for the public (including marginalized groups usually excluded from indicator development) 
to contribute to and inform consensus on the development of core indicators.

Previous studies have considered data availability (UK and USA) and data completeness (UK) in the selection of core 
preconception health indicators. Based on discussion with the iCIPHE Alliance, the development of our core indicators will 
initially not rely on the availability of relevant data as national data on preconception health are not currently collected in 
many countries. An important aim of the internationally agreed core indicators is to support advocacy for improved and/or 
new standardised national data collection to measure preconception health indicators and thereby facilitate the develop-
ment of surveillance infrastructures across low-, middle- and high-income countries.

Limitations and potential for mitigation

Preconception health covers a wide range of medical, behavioural and psychosocial factors and wider determinants, and 
some of these may be country-specific, such as cultural practices, HIV status and malaria. Moreover, health and policy 
priorities differ across countries, and in some cases across federations, which may influence the perceived importance of 
preconception health indicators for national surveillance. This may challenge our ability to reach international consensus 
on a core indicator set. If ‘No consensus’ is reached for most indicators after the first Delphi survey round, the Core Work-
ing Group will re-consider and potentially adapt the consensus definition. Survey data will be analysed by region to inform 
discussions during the regional preparation meetings and final consensus workshop. We anticipate that not all indicators 
included in the final ‘common core indicator set’ will be applicable to all countries. Equity considerations will require that 
countries or regions have flexibility to develop ‘context-specific indicator sets’ that respect local population needs, capac-
ities and structural conditions. Further country or regional prioritisation may still be needed to consider local health and 
health system issues, cultural factors and government priorities.

Table 1.  Tentative timeline of the international consensus study*.

April-July 2023 Step 1: literature review

August 2023-April 2024 Step 1: public involvement to inform the Delphi 
survey items

September-October 2024 Step 1: workshops with iCIPHE Alliance

November 2024- September 2025 Obtaining ethics approvals, including survey 
translations

September-December 2025 Step 2: pilot survey

February-March 2026 Step 2: recruitment & Delphi survey round 1

April 2026 Step 2: analysis of Delphi survey round 1

May-June 2026 Step 2: Delphi survey round 2

July 2026 Step 2: analysis of Delphi survey round 2

September-October 2026 Step 3: consensus preparation meetings

November 2026 Step 3: final consensus workshop

December 2026 onwards Dissemination and implementation

* Public contributors will be involved in all steps of the study, including Delphi survey and study participant 
material development (Step 1), pilot testing of the Delphi survey, study participant recruitment, and as 
study participants (Step 2), preparation of materials for the consensus meetings and workshop and as 
workshop participants (step 3), and to inform, design and share study findings and the implementation 
plan.

https://doi.org/10.1371/journal.pone.0342576.t001
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We will aim to achieve diverse representation of study participants throughout the study by using multiple recruitment 
sources and active engagement with underserved community groups. For practical reasons, the survey will be available 
in a limited number of languages (depending on funding and/or local translations by iCIPHE Alliance members) and the 
consensus meetings will be held in English only which may disproportionately affect participation of linguistically margin-
alised groups. We will document these constraints as limitations of our final agreed core indicator set. Participants will 
be adults of reproductive age, and those aged <18 will not be able to take part. Moreover, the use of online platforms 
may lead to underrepresentation of digitally disadvantaged groups and regions with limited access to digital resources. 
The global nature of the study will challenge participation from international participants across the various time zones 
in the final consensus workshop, however, participants will be made aware of this when asked about participation, and 
regional preparation meetings will facilitate sharing and documenting of region-specific views ahead of the final consensus 
workshop.

Dissemination plan and next steps

The results of the literature review, public involvement, workshops with the iCIPHE Alliance, Delphi survey and consen-
sus meetings will be published in peer-reviewed open access journals. These will be circulated, alongside translated lay 
summaries, to all study participants and members of the iCIPHE Alliance for local dissemination. Findings will also be 
presented at national and international conferences and meetings.

We are aiming for the international core set of preconception health indicators to be used in low-, middle- and high- 
income countries to produce national reports, and to be adopted by international organisations such as WHO. A dissem-
ination and implementation strategy will be developed with the iCIPHE Alliance and relevant national and international 
organisations. A range of methods may be used, including for example workshops to develop international and national 
recommendations on data collection and ongoing monitoring of core indicators, with specific attention to enabling low- 
resource settings to adopt and operationalise the core indicators. Policy briefs and reports may be produced to raise 
awareness of core indicators and promote adoption. All dissemination and promotion material will be available on the 
iCIPHE Alliance webpage.

Following dissemination, an approach will need to be developed to monitor uptake of the core indicators in national 
data sources and surveillance infrastructures. This will include assessing whether inequities in data system capacity limit 
adoption, and where additional support or adaptation is needed. Over time, regular reviews of the core indicators will be 
needed to ensure they are up-to-date with the latest scientific evidence and clinical practice and respond to population 
changes and emerging health priorities.

Conclusion

Through international multi-disciplinary collaboration and commitment to improving preconception health and equity, the 
iCIPHE Alliance has developed the first protocol for a consensus study to reach agreement on a core set of preconcep-
tion health indicators for surveillance. This study will build on past and ongoing surveillance efforts and experiences in 
the UK, USA, Netherlands and Australia, and responds to calls for preconception health surveillance in other countries. 
We will use comprehensive methodology in line with recommendations for development of core outcome sets [28–30], 
and involve multiple stakeholder groups and end users from the start through to dissemination of the study findings. The 
proposed core indicators will serve to support advocacy for standardised national routine data collection of preconception 
health indicators and thereby enable national and international surveillance that can inform development of preconcep-
tion health services and identify and address inequalities and inequities. Their monitoring over time within and between 
countries will provide an opportunity to inform the development and evaluation of interventions and ultimately contribute to 
reducing and narrowing inequalities in maternal and infant morbidity and mortality globally.
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