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ABSTRACT

Background: This study presents the development of a supplementary questionnaire assessing lifestyle behaviors, psycho-
logical well-being, and contextual factors, designed to complement the World Mental Health International College Student
(WMH-ICS) survey, within the Italian Health Mode On project.

Methods: A preliminary questionnaire, based on a literature review and composed of brief standardized measures across 15
sections, was drafted. Its validation was conducted through a two-round electronic Delphi process involving 17 experts from
Italian universities and research institutes. In the first round, the experts rated the relevance of each section and domain and
suggested item revisions or additions. Feedback was synthesized and presented in the second round, during which the experts
re-rated their agreement with all proposed modifications.
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Results: All sections proposed in the preliminary version were retained. Experts provided 115 item-modification proposals and

10 suggestions for new sections or domains; 35 modifications (30.4%) and 3 additions (30%) were accepted. The final instrument

comprises 18 sections and 64 items covering anthropometry, socio-economic status, housing, commuting, physical activity, diet,

sleep, nicotine product use, social media, gaming, gambling, loneliness, hopelessness, life satisfaction, academic stress, student

services, discrimination, and general well-being.

Conclusions: A rapid e-Delphi process produced a concise, expert-validated supplement expanding the WMH-ICS survey's

capacity to inform health promotion and prevention interventions.

1 | Introduction

The transition to higher education entails profound changes in
multiple domains of daily life. Adjustments in lifestyles, expo-
sure to academic and social demands, and the strain of adapting
to unfamiliar contexts may all contribute to an accumulation of
stressors, which in turn can increase psychological vulnera-
bility. Importantly, this transition also typically coincides with
the passage from adolescence to early adulthood, a develop-
mental phase marked by ongoing neurobiological maturation
and identity formation, during which many psychiatric disor-
ders most commonly emerge (Arnett 2000; Kessler et al. 2005,
2007).

In response to the growing demand for mental health support
among university populations worldwide, the World Health
Organization (WHO) and Harvard University launched the
World Mental Health International College Student (WMH-ICS)
initiative in 2016, in partnership with a global consortium of
universities. WMH-ICS was designed to generate robust epide-
miological data on student mental health, evaluate the effec-
tiveness of scalable web-based prevention and treatment, and
disseminate evidence-informed strategies adaptable to diverse
settings. Its core component is a comprehensive survey
administered to first-year university students, covering de-
mographics, self-perceived health status, attention and con-
centration, mood and anxiety symptoms, use of alcohol and
other psychoactive substances, self-harming behaviors, help-
seeking attitudes, adverse family and childhood experiences,
recent stressors, social functioning, sexuality, and self-concept
(Auerbach et al. 2018; Harvard Medical School 2025). Cross-
national findings consistently show substantial prevalence of
DSM-based disorders, clinically relevant symptoms, and role
impairment, alongside significant treatment gaps among stu-
dents (Auerbach et al. 2018). Attitudinal and structural barriers,
including stigma, perceived norms, low mental-health literacy,
limited capacity, and waiting times, constrain help-seeking and
timely access to care, underscoring the need for integrated,
system-level responses (Hunt and Eisenberg 2010).

Participation in the WMH-ICS constitutes a central component
of the Health Mode On (HMO) project, a multicentre initiative
aimed at promoting well-being and preventing mental health
issues among students enrolled in universities and conserva-
tories of music in Italy. Funded by the PRO-BEN competitive
call of the Italian Ministry of University and Research, HMO
adopts the WMH-ICS self-report validated instruments to
ensure international comparability while extending adminis-
tration beyond first-year cohorts to include all academic years
and programmes (Auerbach et al. 2018). Moreover, to enrich the

explanatory value of surveillance and to guide health promotion
and prevention in real-world campus systems, HMO set out to
introduce a complementary questionnaire designed to collect
information on contextual factors, lifestyles, as well as on stu-
dents' knowledge, use, and expectations of their institution's
services.

Given the importance of developing a psychometrically sound
assessment tool that adequately captures all relevant domains
while remaining concise and contextually appropriate for uni-
versity students, we adopted an electronic Delphi (e-Delphi)
approach to establish content validity through expert consensus
(Donohoe et al. 2012). The Delphi technique is a structured,
iterative process designed to achieve expert consensus on
complex issues. It proceeds through successive rounds of inde-
pendent and anonymous evaluation, during which experts
provide feedback on the proposed content. After each round,
aggregated and anonymized feedback is shared with all partic-
ipants, allowing them to reconsider their views in light of the
group’s input. This controlled feedback mechanism fosters the
refinement of opinions and a progressive convergence toward
consensus, while mitigating dominance effects and groupthink
bias (Hsu and Sandford 2007; Keeney et al. 2011; Diamond
et al. 2014; Jiinger et al. 2017). Beyond its procedural advan-
tages, the Delphi method aligns with the “wisdom of crowds”
framework, whereby the aggregation of independent judge-
ments can produce more accurate and robust decisions than
face-to-face group deliberation, which may be influenced by
dominant individuals or group dynamics (Jorm 2025). The
electronic Delphi (e-Delphi) is a web-based adaptation that
enables remote and asynchronous participation, retaining the
advantages of anonymity, iteration, and controlled feedback
while accelerating timelines and expanding geographical reach.
This paper provides an overview of the governance structure
and methodological procedures of the e-Delphi process used to
design the complementary questionnaire for the HMO project,
summarizes the outcomes of each round, and presents the
expert-validated tool resulting from the consensus process.

2 | Methods

Based on this foundation, a preliminary version of a comple-
mentary questionnaire was developed by a core team composed
of GM and GPV at the University of Pavia. Drawing on their
expertise and a focused review of relevant literature (Vigezzi,
Blandi, et al. 2023; Bosetti et al. 2022; Vigezzi, Bertuccio,
et al. 2022; Della Valle et al. 2021; Vigezzi, Bertuccio, et al. 2023;
Bertuccio et al. 2023; Mosconi, DelFerro, et al. 2024; Mosconi,
Bertuccio, et al. 2024, 2023; Vigezzi, Bertuccio, et al. 2022;
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Amerio et al. 2023; Zeduri et al. 2022; Bonaccio et al. 2022;
Vigezzi et al. 2024, 2025), the team identified a set of domains
not addressed by the WMH-ICS instrument but considered
epidemiologically relevant and offering potential programmatic
leverage, including lifestyle, psychological, and contextual fac-
tors. Whenever possible, the team prioritized brief, validated
instruments with prior use in peer-reviewed research to maxi-
mize comparability and methodological robustness, while
keeping the overall length of the survey manageable (de Vet
et al. 2011; Boateng et al. 2018; Mokkink et al. 2018). The pre-
liminary version of the questionnaire consisted of 15 sections:
anthropometric measures, socioeconomic factors, housing con-
ditions, commuting habits (i.e., home-to-university travel),
physical activity, diet, sleep, social media use, video game use,
gambling, use of nicotine-based products, loneliness, hopeless-
ness, academic stress, as well as knowledge, use, and expecta-
tions regarding student support services. Each section contained
one or more domains, each representing a distinct variable
operationalized via a proposed measurement instrument, either
a validated scale or a single item formulated in accordance with
established methodological standards for single-item measures
in health and behavioral research (Boateng et al. 2018;
Bowling 2005). The complete list of domains explored within
each section, along with the proposed measurement instrument
for each domain, is presented in Table 1.

2.1 | Expert Panel and Governance

The e-Delphi panel included a total of 17 members: the scien-
tific leads from each of the eight institutions (besides the Uni-
versity of Pavia) involved in the project, plus seven additional
experts selected among Italian university faculty members and
researchers with recognized expertise in one or more of the
areas covered by the supplementary questionnaire. The process
was overseen by a facilitation team (University of Pavia)
responsible for protocol adherence, synthesis, and controlled
feedback in line with Delphi guidance.

2.2 | Study Design

We implemented a two-round e-Delphi using the online survey-
management system EUsurvey to enable anonymous, asyn-
chronous participation and a complete audit trail. Following
contemporary consensus-method reporting guidance, including
CREDES and DELPHISTAR, we declared panel composition,
rating scales, retention/acceptance thresholds, and handling of
disagreements (Jiinger et al. 2017; Niederberger et al. 2024)
(Diamond et al. 2014; Jiinger et al. 2017; European Commis-
sion 2025). The full process was conducted in four phases: (i)
anonymous evaluation by the experts' panel of the preliminary
proposal developed by the University of Pavia team; (ii) pro-
cessing of the inputs received from the experts and synthesis of
the proposed revisions by two facilitators from the University of
Pavia; (iii) anonymous evaluation by the experts of all suggested
revisions collected during the first round; and (iv) development
of the final version of the integrative questionnaire by the
University of Pavia team, based on the most widely shared
positions.

2.3 | Round 1: Evaluation of the Preliminary
Proposal

In the first phase of the e-Delphi procedure, experts were invited
to complete an anonymous questionnaire administered via
EUSurvey within 10 days. The questionnaire was preceded by
detailed instructions, which are available in the Supporting
Information S1.

Experts were first asked to evaluate each of the 15 thematic
sections in terms of overall relevance, using a 10-point Likert
scale (from “not at all relevant” to “extremely relevant”), to
enhance discrimination and ensure a sufficiently granular
assessment, given that these ratings informed the definition of
the questionnaire's macro-structure, thereby capturing mean-
ingful differences in perceived relevance and reducing the risk
of uniformly similar ratings across sections. For each domain
included within these sections, the survey presented the corre-
sponding proposed measurement instrument along with
detailed background information. This included the rationale
for the inclusion of the domain, the justification for the in-
strument choice, relevant bibliographic references (where
applicable), the full wording of the scale or question, and notes
on scoring procedures or on any skip logic.

Experts were then asked to assess the relevance of each domain,
followed by an evaluation of the wording and structure of the
associated measurement instrument, using 5-point Likert scales
to balance sensitivity with cognitive burden. Respondents were
also asked to provide a recommendation regarding the proposed
measurement instrument for each domain, selecting one of the
following options: retain without modifications; retain with
modifications, to be specified in a designated comment field;
replace with an equivalent measurement instrument, also to be
specified; eliminate without suggesting an alternative; or choose
not to provide a recommendation.

For each section, it was possible to propose additional domains,
optionally accompanied by a corresponding suggested mea-
surement instrument. At the end of the questionnaire, sugges-
tions could also be made for the inclusion of domains not
conceptually related to any of the predefined sections, again
with the option of indicating a suitable measurement instru-
ment. The use of Likert-type response formats and explicit an-
chors followed standard survey design practice (Likert 1932;
Dillman et al. 2014).

2.4 | Round 1: Processing of the Input Received
and Synthesis of the Proposed Revisions

According to the protocol, in the second phase, sections with a
median relevance score below 6 were to be eliminated,
regardless of the scores assigned to the individual domains and
their associated measurement instruments. Similarly, domains
that received a median relevance score below 3 were to be
removed, regardless of the evaluation of the proposed mea-
surement instrument or the recommendation provided for it.
The proposed measurement instrument was retained if fewer
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than 8 participants recommended its elimination without
suggesting an alternative.

In cases where a domain's median relevance score was at least 3,
but eight or more experts recommended eliminating the pro-
posed instrument for that domain without suggesting an alter-
native, the procedure required that the facilitation team identify
a suitable alternative instrument to be submitted in the second
round. This identification process was to be guided by the ex-
perts' evaluations of the wording and structure of the excluded
instrument, ensuring conceptual alignment with the domain
and methodological consistency. The procedure also required
that, for any measurement instrument belonging to a domain
and section that had been retained, if it had received fewer than
eight recommendations for elimination, any proposed revisions
or replacements were to be collected and synthesized by two
facilitators (GM and EF), and grouped when substantively
similar.

For proposed additions of new domains in which no measure-
ment instrument had been specified, a facilitator (GM) was
responsible for identifying a validated scale or a suitable single-
item question, prioritizing brevity and clarity whenever pos-
sible. Domains proposed outside the existing sections were
assigned to new standalone sections, and when conceptually
related, they were grouped within the same section. Proposals
that overlapped too closely with items already included in the
WMH-ICS questionnaire were discarded.

The operational algorithm is depicted in Figure 1. This algorithm
operationalized controlled feedback and explicit consensus rules
consistent with Delphi quality guidance and consensus-
measurement scholarship (Hsu and Sandford 2007; Diamond
et al. 2014; von der Gracht 2012).

The second round of the e-Delphi process involved, as the third
phase, the administration of a new anonymous survey to the
expert panel via EUSurvey, with a completion deadline of
10 days. The survey included all previously retained measure-
ment instruments, together with the full set of revision pro-
posals processed and synthesized by the facilitators, as well as
all newly proposed domains with their corresponding mea-
surement instruments. Experts were asked to indicate their level
of agreement with each proposed revision or addition using a 7-
point Likert scale ranging from “strongly disagree” to “strongly
agree”, to capture gradations of agreement with proposed re-
visions in line with common Delphi practice.

2.5 | Round 2: Development of the Final Version
of the Supplementary Instrument

Proposals meeting acceptance criteria were incorporated into the
final version of the integrative questionnaire. Proposals with a
median score higher than 4 were accepted. In cases where two or
more partially incompatible or mutually exclusive proposals for
the same element exceeded the acceptance threshold, the pro-
cedure foresaw reconciliation by the core team, favoring higher
medians and brevity while documenting decisions, consistent
with RAND/UCLA and Delphi reconciliation principles (Keeney

et al. 2011; Fitch et al. 2001). The final instrument and processing
notes were archived to support subsequent content validity
appraisal (Mokkink et al. 2018).

3 | Results

Invitations to complete the first round of evaluation of the
questionnaire were sent on the February 18th, 2025 and all 17
experts submitted their feedback by February 28th, 2025,
yielding a 100% response rate within 10 days.

A detailed summary of the feedback collected during the first
round of evaluation is provided in Table 1. All 15 sections of the
questionnaire reached at least the a priori minimum median
retention threshold of 6 (median relevance > 6 on a 10-point
scale) and were therefore retained. The section on “Academic
stress” obtained the highest score (median = 9, IQR = 3), while
the lowest scores were attributed to the sections on “Gambling”
(median = 6, IQR = 2), “Anthropometric measurements” (me-
dian = 6, IQR = 4), and “Mode of Commuting” (median = 6,
IQR = 3). For all the domains, the median relevance score met
the prespecified minimum retention threshold of 3 (median > 3
on a five-point scale). The highest number of elimination pro-
posals for any item or scale was 5, observed in the case of Medi-
Lite (diet quality index). In total, 115 proposals for modifications
of the preliminary domains were submitted. The most frequent
suggestions concerned response-option changes (15 domains)
and item rewording (14 domains). Additionally, the inclusion of
10 new domains was proposed. Figure 2 displays bar plots with
the median scores for all proposed sections.

The second-round survey presented all retained baseline in-
struments together with the consolidated revision sets and the
newly proposed domains with candidate measures. Using a 7-
point agreement scale, 35 of the 115 modification proposals of
the preliminary domains (30.4%) achieved the acceptance cri-
terion (median > 4) and were adopted. Among the newly pro-
posed domains, 3 of 10 (30.0%) met the acceptance threshold
and were incorporated, as the median of the assigned scores was
greater than 4. The resulting supplementary questionnaire
comprises 18 sections and 64 questions (presented in the Sup-
porting Information S1).

4 | Discussion

Using a rapid e-Delphi, we systematically gathered, synthesized,
and prioritized multidisciplinary expertise to refine preliminary
domains and introduce targeted new content, converging on a
pragmatic supplement of 18 sections and 64 items for use
alongside WMH-ICS in Italian higher-education settings. The
process balanced timeliness with methodological transparency
(pre-specified thresholds, controlled feedback, auditable de-
cisions), consistent with contemporary guidance on Delphi de-
sign and reporting (Hsu and Sandford 2007; Keeney et al. 2011;
Diamond et al. 2014; Jiinger et al. 2017). Near-perfect engage-
ment (100% completion across both rounds within the set
deadlines) supports the feasibility and acceptability of an
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Relevance
(median, 10-point)
=6 <6
Retain section ——— Delete section
m Relevance
‘ (median, 5-point)
Retain domain — =3 <3 }— Delete domain
|
. Recommendations Revision proposals Submitted —
‘f' for elimination ‘
Retain
29/17 <9/17 measurement No
‘ instrument
Search for an T Retain ‘
alternative { T naysisand measurement -
A iSecond round of evaluation e synthesis of rfwston = instrument with no
instrument | proposas changes
|
Agreement
i (median, 7-point)
>4 >4
\ \
Refuse Accept —~[ Inclusion in the final tool ]
FIGURE1 | Operational algorithm for processing expert input in the rapid e-Delphi. In Round 1, each section was rated for relevance on a 10-point

scale; sections with a median > 6 were retained. Within retained sections, each domain was rated on a five-point scale; domains with a median > 3
were retained. For each domain's measurement instrument, if < 8 experts recommended elimination without suggesting an alternative, the
instrument was retained; if > 8 experts recommended elimination without an alternative, an alternative instrument was sought. Where revision
proposals (e.g., wording, response options) were submitted, these were synthesized for Round 2. In Round 2 (dotted box), experts rated
agreement (7-point scale) on revisions/additions; proposals with median agreement > 4 were accepted and incorporated into the final module.
Shapes: diamonds = decision nodes; rounded rectangles = process steps/outputs; dotted outline = Round 2 processes. Thresholds and scales were

pre-specified in the protocol.

e-Delphi in multicentre academic programmes, as well as the
perceived relevance of the survey.

The content of the final questionnaire reflects important contri-
butions from the experts. Most accepted proposals focused on
clarifying item wording and optimizing response options, which
likely improves measurement precision without adding burden,
an important trade-off for online surveillance (Dillman et al.
2014). At the same time, the inclusion of new domains is sensitive
to the specific needs and priorities of the Italian higher education

context and reflects convergent evidence on modifiable de-
terminants of student mental health, such as sleep quantity and
quality, physical activity, diet, social media use, and social con-
nections (Almarzouki et al. 2022; Teuber et al. 2024; Adams
et al. 2021; Teng et al. 2020; Rubin et al. 2016; Wu et al. 2024;
Chen et al. 2025; Zhang et al. 2021). These domains were selected
to capture modifiable behavioral and contextual exposures with
plausible links to mental health outcomes and service use,
thereby enhancing the instrument's relevance for both epide-
miological monitoring and programmatic action. By deliberately
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median > 6.

avoiding overlap with WMH-ICS core constructs (e.g., DSM-5
disorder status, symptom severity, role impairment), the instru-
ment preserves internal coherence and international compara-
bility, while the retained domains complement the core
instrument by addressing upstream determinants and service-
related dimensions not covered in WMH-ICS, providing levers
for local quality improvement (Proctor et al. 2011).

Our findings confirm the feasibility and added value of adopting
an e-Delphi approach to questionnaire development. The pro-
cess ensured transparency, inclusiveness, and methodological
rigor while maintaining efficiency, which was essential given the
multi-institutional context and the need to align perspectives
across diverse areas of expertise. This study contributes a
transparent, auditable template for time-sensitive consensus on
content that must remain brief yet actionable. Beyond classical
Delphi elements (i.e., anonymity, iteration, controlled feedback),
we declared a priori retention and acceptance thresholds and
documented reconciliation rules, features repeatedly empha-
sized in reviews of Delphi quality and consensus measurement
(von der Gracht 2012). By keeping a complete record of how
decisions were made, we can now test the module with students
in a structured way. We will follow COSMIN guidance, checking
if items are understandable and really cover what we want to
measure (content validity), group together as expected and form
coherent sections (structural validity), and that scores are stable
and reproducible (reliability) (de Vet et al. 2011; Mokkink
et al. 2018; Terwee et al. 2018). Further work should extend
these initial applications by formally testing measurement
invariance across institutions and key student subgroups. In a
multicentre context, establishing invariance (e.g., configural,
metric, and scalar) is essential to ensure valid and comparable
estimates and to support robust, defensible cross-group com-
parisons (Meredith 1993; Cheung and Rensvold 2002; Putnick
and Bornstein 2016).

Some limitations should be acknowledged. First, the com-
pressed timeline may have limited opportunities for deeper
deliberation, a known issue in “rapid” adaptations despite the
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'p e‘,@\\ ¥ 6{.\(‘ L}ng L}SQ, (&\0
PN 23 &
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S ¥ &
%\,

Section-level relevance in Round 1. Bars show medians (10-point scale). The prespecified retention threshold (median > 6) was set at

benefits of anonymity and structured feedback (Keeney
et al. 2011). Second, although the questionnaire was designed to
be also administered to international students and is available in
both Italian and English, it was developed within the Italian
context, and some sections may therefore reflect context-specific
priorities. Several domains may nonetheless be applicable, at
least in part, to other higher education settings, subject to
appropriate contextual adaptation. Third, end-user input (i.e.,
students) was intentionally sequenced for the subsequent phase.
Although the instrument incorporates previously validated
scales and has undergone pilot administration supporting its
feasibility and acceptability, its psychometric properties have
not yet been formally evaluated in this specific context; there-
fore, further analyses are needed to assess reliability, construct
validity, and measurement invariance. Fourth, even a concise
supplement increases survey length, with implications for
response rates, missingness, and nonresponse bias; mitigation
strategies may include tailored design, incentives, and respon-
sive follow-up (Dillman et al. 2014; Groves 2006). Finally, recent
simulation studies suggest that larger panel sizes are required to
ensure adequate replicability; accordingly, the relatively small
panel size (n = 17) may have reduced the stability of the esti-
mates compared with some Delphi applications (Manyara
et al. 2024). Despite these limitations, the study has several
strengths. They include: (i) a prespecified protocol with explicit
thresholds and reconciliation consistent with Delphi best prac-
tice (Keeney et al. 2011; Diamond et al. 2014; Jiinger et al. 2017);
(ii) complete panel retention and a comprehensive audit trail;
(iii) a multidisciplinary panel spanning public health, clinical
psychology, sports and nutrition sciences, addictions and stu-
dent services; (iv) parsimony through validated short forms and
justified single-item screens (Boateng et al. 2018); and (v) non-
overlap with WMH-ICS to preserve international bench-
marking (Auerbach et al. 2018). In addition, following pre-
liminary piloting to ensure clarity and usability, as of this
paper's acceptance date, the questionnaire has been adminis-
tered at scale, yielding nearly 10,000 responses and supporting
its feasibility and acceptability in real-world settings. After
excluding respondents who failed one or more of the three

International Journal of Methods in Psychiatric Research, 2026

17 of 20

85US017 SUOLILLIOD 3AIIR1D 3(cfedl|dde au Aq pausenob afe Saple YO ‘88N JO S9|N 10} AfeiqI BUIIUO AB|IM UO (SUORIPUOD-PUR-SLUBY WD A8 | M ARIq U1 |UO//:SANY) SUORIPUOD PUe Swis | 8y} &8s *[9202/50/80] U0 Afeigiauliuo AB|IM ‘elfeleueIya00 Ag 62002 1w 200T OT/I0p/W0D" Aa 1M AeIq 1 Ul UO//SARY WO} papeo|umMod ‘2 ‘920 ‘2G90L5ST



attention-check items embedded throughout the questionnaire,
96% of responses have been retained as valid, indicating high
levels of engagement and response reliability.

5 | Conclusions

In conclusion, the rapid e-Delphi process enabled the develop-
ment of a context-sensitive and methodologically robust survey
on university student lifestyle and well-being, designed to
complement the WMH-ICS questionnaire. By coupling these
instruments, the approach enables the triangulation of behav-
ioral and contextual exposures with mental disorders, impair-
ment, and help-seeking patterns, contributing to ongoing efforts
to adapt international mental health monitoring tools to local
contexts.

This integrated framework has the potential to generate robust
epidemiological evidence, inform targeted interventions, and
support policies aimed at improving student mental health and
quality of life. Moreover, its repeated implementation can foster a
learning-system feedback loop, whereby successive data collec-
tions identify high-burden exposures, assess service acceptability
and uptake, and guide iterative, evidence-informed adjustments.
Over time, linking these measures with implementation out-
comes may support scalable, equity-oriented improvements
across institutions and provide a model transferable to other ac-
ademic systems and countries.
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