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Abstract
Aim  Using  the health literacy (HL) framework proposed by Sørensen et al. (BMC Public Health 12:80, 2012), this study 
aimed to develop a tool for measuring information processing competence focused on physical activity (PA). This paper 
presents results from an approach using the online Delphi (eDelphi) method along with cognitive interviews for the develop-
ment of a comprehensive physical activity-related HL measurement instrument (PA-HL).
Subject and methods  PA is a major determinant in preventing noncommunicable diseases and promoting health. Access to and 
appropriate use of evidence-based PA information is important for making informed decisions favoring PA, particularly in cases 
of an overabundance of information. Here, a two-stage development process was applied: (1) A three-round eDelphi strategy was 
employed with HL and PA experts, where items were rated according to relevance and comprehensibility. Consensus was opera-
tionalized as an item content validity index; the second round incorporated an online group workshop. (2) Cognitive interviews  
were conducted with adult participants, utilizing think-aloud and probing techniques. The item pool was analyzed utilizing a 
questionnaire appraisal coding scheme.
Results  The preliminary measurement instrument consisted of 60 items. After revision through both stages, it was reduced 
to 33 items. Most changes addressed undefined terms and overly complex questions. Cognitive interviews suggested the 
addition of five items and clearly distinguishing between “apply” and “decide” competencies to ensure conceptual clarity.
Conclusion  The eDelphi study confirmed high content validity, while cognitive interviews demonstrated that most items were 
well understood but required linguistic simplification and shortening of lengthy or complex items. The item pool strongly focused 
on information processing competencies which involve decision-making, rather than behavior itself. Future research will psycho-
metrically evaluate the PA-HL measurement instrument.

Keywords  Delphi study · Cognitive interviews · Physical activity · Health literacy · Measurement instrument

Background

From a public health perspective, physical activity (PA) is a key 
determinant of health, contributing to the prevention and man-
agement of noncommunicable diseases (NCDs) and the promo-
tion of well-being, addressing all three areas of health literacy 
(disease management, disease prevention, and health promo-
tion) (Buecker et al. 2021; Garcia et al. 2023; Warburton and 
Bredin 2017; World Health Organization 2024). Consequently, 
strategies for reducing levels of physical inactivity represent an 
important priority of public health policies (Bundesvereinigung 
Prävention und Gesundheitsförderung e.V 2025; World Health 
Organization 2024). Findings from a meta-analysis show sig-
nificant associations between PA levels and mortality reduc-
tion, alongside decreased cardiovascular disease and incidence 

 *	 Elena Fitzner 
	 elena.fitzner@uni-potsdam.de

1	 Faculty of Human Science, Department Sports and Health 
Sciences, University of Potsdam, Karl‑Liebknecht‑Straße 
24‑25, 14476 Potsdam, Germany

2	 Westphalian University of Applied Sciences - Institute 
for Work and Technology, Research Department Health 
industries & Quality of Life, Munscheidstraße 14, 
45886 Gelsenkirchen, Germany

3	 Department of Applied Human Sciences, University 
of Applied Sciences Magdeburg-Stendal, Osterburger Straße 
25, 39576 Stendal, Germany

4	 Centre for Applied Health Science, Leuphana University 
Lueneburg, Wilschenbrucher Weg 84a, Lüneburg, Germany

http://crossmark.crossref.org/dialog/?doi=10.1007/s10389-026-02683-6&domain=pdf
http://orcid.org/0000-0002-0714-319X
http://orcid.org/0000-0002-7367-5362


	 Journal of Public Health

of cancer (Garcia et al. 2023). Furthermore, it is estimated that 
potentially 15.7% (95% CI 13.1–18.2) of all premature mortality 
could be averted if the individuals who were insufficiently active 
had an adequate level of PA (8.75 marginal metabolic equivalent 
of task (mMET)-hours/week) (Garcia et al. 2023). In Germany, 
sedentary behavior is projected to account for approximately 6% 
of total cancer cases between 2024 and 2040, ranging between 
2% and 9% depending on specific cancer types and sex, which 
results in a substantial economic burden (Schaber et al. 2025). 
Despite such well-documented research evidence, the global 
age-standardized prevalence of insufficient physical activity has 
progressively increased, from 23.4% (95% uncertainty interval: 
21.1–26.0) in 2000, to 26.4% (24.8–27.9) in 2010  to 31.3% in 
2022 (28.6–34.0) (Strain et al. 2024). According to the DKV 
(Deutsche Krankenversicherung) Report of 2025, more than 
two-thirds of the German population engage in sufficient physi-
cal activity to achieve health benefits. Nevertheless, the findings 
indicate that approximately one-fifth of Germans are classified 
as physically inactive, which constitutes a significant risk to their 
health (Froböse and Wallmann-Sperlich 2025).

At the same time, the information environment surrounding 
PA has become increasingly complex, presenting significant 
challenges in information acquisition, comprehension, assess-
ment, and use in everyday life. Information from web-based 
PA reveals substantial inconsistencies in messaging content, 
with inadequate translation of knowledge from evidence-based 
PA guidelines into information resources for everyday use 
(Thomas and Cardinal 2020). Research from 2009 revealed 
that only 22% of online PA information sources fulfilled stand-
ards of high quality, with none achieving high accuracy. These 
findings suggest that individuals seeking guidance for PA face 
potential harm due to low-quality or unreliable information 
(Bonnar-Kidd et al. 2009). Additionally, population-level 
interventions such as mass media information campaigns pro-
moting PA have demonstrated limited efficacy (Abioye et al. 
2013). For example, while such campaigns may encourage an 
increase in walking behavior, evidence indicates that they fail 
to significantly reduce sedentary behavior or increase overall 
PA to  recommended levels (Abioye et al. 2013).

The dissemination of information regarding PA, 
among other topics, increasingly takes place through 
social media channels, facilitating self-management of 
PA behavior through the provision of training, alongside 
opportunities for peer, familial, and social group interac-
tion (Goodyear et al. 2021). Various information provid-
ers, including social media influencers, interpersonal net-
works, and official organizations, significantly influence 
which PA-related information is accessed via social media 
platforms (Goodyear et al. 2021). Furthermore, the cur-
rent information ecosystem lacks a comprehensive quality 
assessment framework for content from fitness influenc-
ers. Kaňková et al. (2024) reported that health experts 
generally regard the dissemination of information via 

social media as beneficial, while simultaneously emphasiz-
ing the associated risks. These health experts observed that 
in the social media world, even nonexperts position them-
selves as experts, basing their advice on personal experi-
ences. This can result in the sharing of incorrect informa-
tion or overgeneralization, which may be harmful. In terms 
of exercise, the study highlights that generalized informa-
tion may not be appropriate in specific contexts: certain 
types of exercise can be highly beneficial for particular 
groups but potentially harmful for others, or should only be 
undertaken following consultation with a qualified profes-
sional (Kaňková et al. 2024). These findings highlight the 
need for adequate information-processing competencies, 
which include the ability to critically appraise information.

In infodemic times, the ability to deal with PA-related 
information in a meaningful and appropriate manner is 
becoming increasingly important. Therefore, it is crucial 
for individuals to be able to find, understand, and appraise 
PA-related information, and to apply it appropriately to their 
own health situation or to that of others.

Because the proliferation of health information requires 
effective navigation, health literacy (HL) has garnered substan-
tial attention from both researchers and practitioners. General 
HL levels remain inadequate in the German population and 
worldwide (Schaeffer et al. 2021). Addressing this shortfall is 
important; empirical research has consistently demonstrated 
associations between health literacy and health behavior (Buja 
et al. 2020; Goto et al. 2018; Xie et al. 2022), and it is assumed 
that enhanced HL skills can lead to improved health outcomes 
throughout a person’s life course (Sørensen et al. 2012, 2013). 
Conceptual heterogeneity within HL research has led to the 
creation of diverse definitional frameworks and measurement 
instruments for epidemiological and interventional purposes 
(Griebler et al. 2025; Wirtz and Soellner 2022). One common 
definition, which resulted from a literature review by Sørensen 
et al. (2013), defines HL as “people’s knowledge, motivation and 
competences to access, understand, appraise and apply health 
information in order to make judgments and take decisions in 
everyday life concerning health care, disease prevention and 
health promotion to maintain or improve quality of life dur-
ing the life course” (p. 3). Based on this definition, the 12-item 
version of the European Health Literacy Survey Questionnaire 
(HLS-Q12) was developed and is among the most widely used 
research instruments for general HL assessment. It consists of 
one item from each of 12 dimensions (Griebler et al. 2025). Over 
the years, a wide range of HL measurement instruments have 
been developed, with a trend toward instruments for assessing 
HL in specific areas, for example, disease- or lifestyle-related 
factors (Griebler et al. 2025) such as navigational HL (Griese 
and Schaeffer 2022), communicative HL (Finbråten et al. 2022), 
movement-related HL (Sudeck et al. 2022), HL within the con-
text of the COVID-19 pandemic (Matterne et al. 2022), or in a 
dental setting (Schladitz 2019).
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Currently, no measurement instrument is available that 
specifically targets PA-related health literacy (PA-HL) with 
a focus on information processing competencies, as con-
ceptualized by Sørensen et al. (2012, 2013). Accordingly, 
based on empirical findings, the objective of this paper is to 
develop and validate a measurement instrument for PA-HL 
that focuses on the processing of PA-related health infor-
mation. The PA-related information processing competen-
cies present a perspective as a potential determinant for PA. 
The results of the development of a comprehensive PA-HL 
measurement instrument using an online Delphi (eDelphi) 
technique and cognitive interviews are presented. The fol-
lowing research questions guided the process:

1.	 How do experts judge the item pool of the PA-HL meas-
urement instrument in terms of relevance and compre-
hensibility, and what recommendations do they provide 
for refinement?

2.	 How do adults as prospective users understand and 
assess the items of the PA-HL measurement instrument?

Methods

The development process for the PA-HL measurement 
instrument is based on the guidelines of Boateng et  al. 
(2018), which define scale development and validation pro-
cedures for health, social, and behavioral research, using a 
three-stage process. The first step is the item development, 
encompassing the identification of domains and item genera-
tion, as well as aspects of content validity. The second step 
is scale development, incorporating for example pretesting 
and item reduction. The third step focuses on scale evalua-
tion, involving tests of dimensionality, reliability, and valid-
ity. The rationale and study design of the PA-HL develop-
ment and validation are described elsewhere (Fitzner et al. 
2025). This manuscript specifically addresses the first and 
second procedural steps from the guidelines of Boateng 
et al. (2018): the implementation of an eDelphi process 
and cognitive interviews.

Delphi procedures are structured group communica-
tion processes in which complex issues, where knowl-
edge is uncertain or incomplete, are assessed by experts 
through an iterative process (Niederberger and Renn 
2019). Delphi techniques are utilized to systematically 
elicit expert opinions and achieve consensus (Köck-Hódi 
and Mayer 2013) and are a significant source of evidence 
in healthcare research (Jünger et al. 2017). The eDelphi 
technique assembles ideas online via experts communi-
cating and engaging with one another in their own time: 
a systematic and iterative consensus-building method-
ology for research and development issues, such as the 
relevance or comprehensibility of items (Niederberger 

and Renn 2019). Delphi techniques have been demon-
strated as an innovative, systematic, and reliable approach 
(Häder 2009; Niederberger and Renn 2019). Criteria for 
establishing trust in Delphi techniques can comprise such 
qualities as confirmability, credibility, dependability, and 
transferability (Niederberger and Renn 2019).

In addition, cognitive interviews were conducted in order 
to refine the instrument and its validation within the target 
population (18+ years), assess the appropriateness of the 
item pool relative to measurement objectives (Bethmann 
et al. 2019; Knafl et al. 2007; Lenzner et al. 2024; Pohontsch 
and Meyer 2015), and identify potential limitations in terms 
of item interpretation and response formulation (Brancato 
et al. 2006; Pohontsch and Meyer 2015). Ethical approval 
was granted by the independent ethics committee of Fulda 
University of Applied Sciences on December 21, 2023, 
and June 21, 2024 (reference EK231204).

Study design and methods

eDelphi

The eDelphi process was pretested (Köck-Hódi and Mayer 
2013) with eight independent experts in January 2024 to 
evaluate questionnaire functionality, comprehensibility 
parameters, and logical sequence integrity. These experts did 
not participate in the resulting eDelphi study. Experts partici-
pating in the eDelphi study were provided with a brief intro-
duction to the study’s topic and objectives, the definitions of 
PA and HL, and details on the procedure. The eDelphi was 
structured in three iterative rounds. Subsequent round invita-
tions were distributed only to participants who completed the 
preceding rounds. After each iteration, the item pool under-
went systematic modification based on the outcomes (see 
statistical analysis). At the beginning of a new round, 
the anonymized results were sent to all participants.

Round 1

The initial eDelphi round was conducted as an  online sur-
vey utilizing the Unipark platform (Tivian EFS v.24.1), with 
data collection taking place over a minimum period of 6 
weeks (March and April 2024). Participants were instructed 
to evaluate individual items in terms of both relevance and 
comprehensibility and to propose potential areas for refine-
ment. A four-point Likert scale was used to assess relevance 
(very relevant, relevant, moderately relevant, irrelevant) and 
comprehensibility (very easy, easy, difficult, very difficult).

Round 2

The second eDelphi round incorporated an online workshop 
(April 2024) consistent with a group Delphi or expert group 
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protocol (Brancato et al. 2006). Prior to active participation, 
participants were presented with an informed consent form 
through which they would subsequently provide their con-
sent. The synchronous interactive workshop format facili-
tated the acquisition of extensive participant feedback and 
enabled in-depth discussions of underlying rationales (Nied-
erberger and Renn 2019). This group Delphi approach rep-
resents a mixed-method integration of qualitative elements 
(expert narrative contributions). Discussion topics were 
derived from the outcomes of round 1, including the fun-
damental structure and design of the measurement instru-
ment, and items that were given contradictory ratings 
on relevance and comprehensibility.

Round 3

The third round employed the same online survey proce-
dure as in round 1, and included 2 months of data collec-
tion (May and June 2024). Round 3 aimed to systematically 
evaluate the modified item pool derived from workshop 
proceedings and elicit feedback regarding item relevance, 
comprehensibility, and potential refinements, utilizing the 
same four-point Likert-type scales.

Cognitive interviews

Upon completion of the eDelphi process, the revised PA-HL 
measurement instrument was presented to a target group via 
cognitive (online) interviews (August to November 2024). 
The primary objective was to assess the underlying cogni-
tive mechanisms in item processing (e.g., comprehension, 
information retrieval, judgment, and response behavior; 
Tourangeau et al. 2000). A semi-structured methodological 
approach incorporated standardized guidelines with general, 
specific, and memory probes supplemented by spontaneous 
interrogatives (Brancato et al. 2006; Lenzner et al. 2024). 
The cognitive interviews started with open-ended questions 
addressing conceptual domains of PA and HL. Through the 
think-aloud technique, participants were asked to verbalize 
their thoughts when answering the questions on each item. 

Probes were used to evaluate question comprehension and 
response quality (Ericsson and Simon 1980; Pohontsch and 
Meyer 2015). Representative probe questions are presented 
in Table 1. In addition to feedback on the items, participants 
were also asked to evaluate the appropriateness of response 
categories. At the end, participants completed a questionnaire 
on sociodemographic characteristics, their health literacy 
level (HLS-Q12 score), and physical activity (International 
Physical Activity Questionnaire–Short Form [IPAQ-SF]).

Participants

The selection of experts for the eDelphi study was guided by 
searching for candidates with scientific expertise or experi-
ence in the fields of HL, sport science, physiotherapy, and 
public health, with respective activities or publications serv-
ing as inclusion criteria. After an online search, a list of 
potential experts was systematically compiled, and selected 
experts were then contacted via email invitation.

A total of 50 experts were initially invited to participate in 
the eDelphi study. Nineteen experts participated in the first 
eDelphi round, 12 in the second round, and 11 in the third 
round. Despite systematic reminders and repeated contact, 
participant retention decreased after each round. Female par-
ticipants were somewhat overrepresented, and the mean age 
ranged from 40 to 42 years. The predominant professional 
backgrounds were professors or research assistants.

A convenience sample of adults aged 18 years and older 
was recruited through a snowball approach for the cogni-
tive interviews. A participant sample size of between 5 and 
15–30 individuals is recommended for cognitive interviews 
(Lenzner et al. 2024; Prüfer and Rexroth 2005). Demographic 
variables (e.g., gender, age, education, migration) (Beatty and 
Willis 2007) were taken into account when selecting from 
the participants pool. Accordingly, the research project was 
presented in various professional and personal contexts and 
networks in order to solicit potential participants. In keep-
ing with the snowball approach, interview participants were 
asked to suggest additional potential candidates.

Table 1   Examples of cognitive 
interview probe questions 
used to assess survey item 
comprehension and response 
processes

Category Probes

Understanding and 
interpretation

• What kind of physical activity are you thinking of?
• Can you explain to me how you got to this answer?

Paraphrase • Can you please repeat the question in your own words?
• Could you tell me, in your own words, what you thought this question was ask-

ing?
Reminder probes • What recommendations for physical activity do you know?
General probes • What do you think of when you read the words “disease prevention”?

• And which professionals come to mind?
Specific probes • This question should make you think of information about physical activity.

• What do you understand by trustworthy information?
• What did you think was meant by over- or underload?
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A total of 19 adults participated in the cognitive inter-
views, with equal gender distribution achieved and a mean 
age of 44 years. Participants with a higher level of education 
were somewhat overrepresented in the study group, and 79% 
reported no migration background. The general HL of par-
ticipants (based on the HLS-Q12 scoring) could be classed 
as “problematic” (42%), while participants were physically 
very active (based on the IPAQ) (58%). A summary of the 
characteristics of participants in both studies is provided in 
Table 2.

Data analysis

Statistical analysis was performed using IBM SPSS Statis-
tics, v.24.0 (IBM) for quantitative data analysis. Descriptive 
statistical parameters were calculated for sociodemographic 
variables.

Quantitative data analysis

Descriptive statistics were computed for the eDelphi rounds 
1 and 3, including measures of central tendency (mean) and 
dispersion (standard deviation) (Köck-Hódi and Mayer 
2013). An item content validity index (I-CVI) was calcu-
lated (Polit et al. 2007) to determine whether items were 
to be included or excluded. A four-point Likert scale was 
used to assess both relevance (1 = very relevant, 2 = rel-
evant, 3 = moderately relevant, 4 = irrelevant) and compre-
hensibility (1 = very simple, 2 = simple, 3 = difficult, 4 = 
very difficult). The rating scale for relevance was dichoto-
mized and transformed into a binary variable whereupon 
raw values 3 and 4 were recoded as “0” (not relevant) and 
raw values 1 and 2 as “1” (relevant), thereby generating two 
discrete response categories: “relevant” and “not relevant” 
(Lynn 1986). The following formula for transformation was 
applied: f: X -> Y, with f(x) = [1 for x ∈ {1,2}, 0 for x ∈ 
{3,4}]. Composite expert ratings of the transformed items 
(0 and 1) were summed and divided by the total number of 
expert evaluators, resulting in generated values ranging from 
0 (no expert classified an item as relevant) to 1 (unanimous 
expert classification of an item as relevant). The value for 
exclusion was an I-CVI below 0.78 (Lynn 1986). In this 
study, the I-CVI was interpreted in conjunction with quali-
tative feedback data. Furthermore, an average scale content 
validity index (S-CVI/Ave) was calculated in round 3 by 
dividing the sum of all I-CVI values by the total number of 
items (Polit et al. 2007). An S-CVI/Ave threshold of 0.90 
was then used to accept the scale (Waltz et al. 2010).

Qualitative data analysis

The reporting of qualitative data adheres to the Consoli-
dated Criteria for Reporting Qualitative Research (COREQ) 

checklist (Tong et al. 2007). The eDelphi workshop was 
designed to facilitate open discussion on opinions and rat-
ings from the first eDelphi round, and to determine whether 
diverging judgments could be resolved by dialogue (Nieder-
berger and Renn 2019). Workshop proceedings were audio-
recorded and transcribed (Mayring and Fenzl 2019), and the 
transcripts examined through content analysis (Niederberger 
and Renn 2019). The general structure of the measurement 
instrument and the individual items were then adapted based 
on the discussion results (Niederberger and Renn 2019).

The cognitive interviews were digitally recorded, tran-
scribed verbatim, and formatted into a standardized data 
analysis sheet. Subsequently, item-specific files were gen-
erated containing transcriptions of each respondent’s inter-
pretation of that item along with supplementary comments 
and probe responses (Knafl et al. 2007; Prüfer and Rexroth 
2005). Analysis was performed on the questions to identify 
potential response bias (Knafl et al. 2007; Prüfer and Rexroth 
2005). Response data were analyzed using the deductive 
categorical framework of the questionnaire appraisal coding 
scheme (QACS) (DeMaio and Landreth 2004). The QACS 
represents a comprehensive analytical framework for the sys-
tematic identification and categorization of the potential limi-
tations of a measurement instrument. This validated scheme 
operationalizes four primary domains of assessment: (1) 
comprehension difficulties, encompassing question content 
and structural ambiguities; (2) retrieval challenges, addressing 
memory access and temporal reference limitations; (3) judg-
ment complexities, involving estimation processes and poten-
tial response biases; and (4) response selection inhibitions, 
including terminological imprecision and categorical inad-
equacies (DeMaio and Landreth 2004). Based on the QACS 
categorical classifications and further empirical research find-
ings on construct differentiation (Griebler et al. 2025), the 
item pool was linguistically refined, expanded, or reduced in 
regard to information processing competencies. Analytical 
uncertainties were resolved through a deliberative consensus 
by a multidisciplinary research team comprising five research-
ers in order to facilitate appropriate item adaptation.

Results

The development of an initial item pool for the PA-HL measure-
ment instrument was based on existing HL instruments, includ-
ing the 47-item European Health Literacy Survey Question-
naire (Sørensen et al. 2012, 2013), Health Literacy Instrument 
for Adults (Tavousi et al. 2020), All Aspects of Health Literacy 
Scale (Chinn and McCarthy 2013), and physical activity-related 
health competence (PAHCO) model (Carl et al. 2024), and 
systematic reviews on predictors of PA (Benda 2019; Rhodes 
and Quinlan 2015) and research on PA information-seeking 
behavior (Idowu et al. 2024; Lee et al. 2022), resulting in 
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Table 2   Sociodemographic characteristics of participants in the eDelphi process (n = 19–11) and cognitive interviews (n = 19), as part of the 
development of a  physical activity-related health literacy measurement instrument, 2024

M mean, SD standard deviation, 95% CI 95% confidence interval, Mdn median, IQR interquartile range, min minutes, HEPA health-enhancing 
physical activity

eDelphi Cognitive interviews

Round 1 (online 
survey)

Round 2 (online 
workshop)

Round 3 (online 
survey)

Information about the eDelphi rounds Information about the interviews
M (SD) [95% CI] M (SD) [95% CI]

Mean duration (in 
min)

58:61 (30.00) [43.91; 
73.30]

75 27.21 (14.38) [17.82; 
36.61]

Mean duration (in 
min)

58:35 (17:45) [50:36; 
66:34]

Total no. 19 12 11 Total no. (%) 19 (100)
Response rate 38% 63% 92%
Sociodemographic characteristics
Gender No. (%) Gender No. (%)
Female 15 (78.95) 8 (66.67) 7 (63.64) Female 9 (47.37)
Male 4 (21.05) 4 (33.33) 4 (36.36) Male 10 (52.63)

M (SD) [95% CI] Age (years) M (SD) [95% CI]
Age (years) 41.63 (11.53) [36.45; 

46.82]
40.08 (11.12) [33.79; 

46.38]
39.6 (11.89) 43.58 (14.29) [37.15; 

50.01]
Professional title No. (%) Education No. (%)
Professor 5 (26.32) 3 (25) 2 (18.18) Compulsory basic sec-

ondary schooling
4 (21.05)

Postdoctoral 
researcher

3 (15.79) 1 (8.33) 3 (27.27) Secondary education 3 (15.79)

Research assistant 6 (31.58) 7 (58.33) 3 (27.27) General university 
entrance qualifica-
tion

7 (36.84)

Physician 4 (21.05) 0 (0) 3 (27.27) Bachelor’s degree 0 (0)
Other 1 (5.26) 1 (8.33) 0 (0) Master’s degree 4 (26.67)
Work experience No. (%) Doctorate 1 (5.26)
Under 1 year 0 (0) 0 (0) 0 (0)
1–3 years 1 (5.26) 1 (8.33) 1 (9.09) Migration back-

ground
No. (%)

3–5 years 2 (10.53) 1 (8.33) 1 (9.09) Yes 4 (21.05)
5+ years 3 (15.79) 4 (33.33) 3 (27.27) No 15 (78.95)

General HL M (SD) [95% CI]/Mdn 
(IQR) [range]

HLS-Q12 score 57.90 (23.18) [47.47; 
68.32]/58.33 (50.00; 
75.00) [0; 91.67]

No. (%)
Excellent 4 (21.05)
Sufficient 2 (10.53)
Problematic 8 (42.11)
Inadequate 5 (26.32)
IPAQ-SF No. (%)
Inactive/low 0 (0)
Minimally active/

moderate
8 (42.11)

HEPA active/high 11 (57.89)
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a first version with 60 items. Existing HL instruments were 
used to develop an initial structure for the PA-HL measurement 
instrument and to guide wording decisions, but primarily to 
enable content-related delimitation of the items, to ensure clear 
differentiation between existing measurement instruments and 
the PA-HL, and to avoid content overlap.

eDelphi

The feedback from all three eDelphi rounds is presented in 
the following sections, with the caveat that there was some 
contradictory expert feedback over the three rounds.

Round 1

In the first round, 23 items were excluded due to an I-CVI 
below 0.78 and another five items due to content feedback 
(content repetition/redundancy). In total, of the items 
excluded after round 1, eight items were from the health-
care dimension, 12 were from disease prevention, and eight 
were from health promotion, resulting in a fairly even dis-
tribution across all three dimensions. Most items were suf-
ficiently comprehensible to the participants, but due to the 
qualitative feedback in which a heterogeneous target group 
was to be considered, all items were revised in order to 
simplify the sentence structure. For instance, experts sug-
gested that certain terminology (e.g., relating to treatment, 
therapy, or treatment options) should be standardized, or 
that in certain cases, rather than referring to specialist 
experts or specialist personnel, specific examples should 
be provided. It was also suggested that professional terms 
(such as prevention) be avoided and replaced with more 
readily comprehensible descriptions (e.g., avoidance of dis-
ease). Only one item remained linguistically unchanged, 
while all other included items were linguistically standard-
ized or revised. Explicit feedback from two experts indi-
cated the need for a definition of PA, since the concept 
of PA is not self-explanatory and because a conceptual 
clarification of PA is relevant for all items. Accordingly, a 
brief definition of PA was included at the beginning of the 
PA-HL measurement instrument. Moreover, some experts 
recommended a harmonization of similar terms, and some 
suggested combining the disease prevention and health 
promotion domains. However, the act of combining the 
two dimensions was not undertaken due to the pre-existing 
foundational theoretical structure of HL by Sørensen et al. 
(2012, 2013), even though it was discussed with the experts 
in the workshop in the second round.

Round 2

In contrast to the recommendation from round 1 to provide a 
definition of PA at the beginning of the PA-HL measurement 

instrument, the consensus from round 2 was to avoid a defi-
nition of PA and instead to include precise examples of PA 
for each of the items, since nonexperts would most likely 
not understand the use of a general term or a comprehensive 
meaning for PA. Consequently, a PA example was incorpo-
rated into each item: “(e.g., through domestic work/gardening 
or walking,...),” or “(e.g., hiking or stair climbing,...),” or 
“(e.g., walking or swimming,...).” The idea to combine the 
two dimensions of disease prevention and health promotion 
and the underlying HL model from Sørensen et al. (2012, 
2013) with its 3×4 matrix was discussed, and the consensus 
was that the two dimensions should not be combined. How-
ever, it was also agreed that differentiating between disease 
prevention and health promotion is difficult for laypersons, 
and thus the items should be formulated in such a way that 
participants do not feel that these dimensions overlap with 
one another. Based on the discussion, the wording of the 
items in the disease prevention and health promotion dimen-
sions was revised: In disease prevention, the focus was placed 
more on preventing illness, whereas in health promotion, the 
focus was more on staying healthy or on healthy aging.

Round 3

A total of 32 items were initially presented for the online 
survey of round 3. After the statistical analysis of the I-CVI 
and feedback from the qualitative responses, 29 items were 
included in the PA-HL measurement instrument which was 
used for the cognitive interviews. Of the exclusions, one 
item was within the disease prevention dimension, and two 
within the health promotion dimension. This resulted in a 
remaining ten items in the healthcare dimension, ten items 
in the disease prevention dimension, and nine items in the 
health promotion dimension. It was noted by the experts 
that the recommendation to insert examples of PA as part 
of the item description disrupted the reading flow, who 
instead recommended a description of PA at the beginning 
(as suggested in round 1). These recommendations were 
implemented for the cognitive interviews: The examples of 
PA were omitted, and a brief definition of PA was included 
at the beginning of the measurement instrument: “Physi-
cal activity is understood to encompass not only sport, 
but many types of movement, such as: cycling, walking, 
gardening, swimming, climbing stairs, and many others.” 
The S-CVI/Ave of the entire scale is rated as acceptable 
(0.90). A summary of the analytical process and results of 
the eDelphi study are shown in Table 3.

Cognitive interviews

In accordance with the recommendations for sample size (Len-
zner et al. 2024; Prüfer and Rexroth 2005), 19 participants 
(Table 1) were recruited for cognitive interviews in order to 
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assess the clarity and comprehensibility of the items. Analy-
sis of the interview data revealed five important themes: (1) 
general comprehensibility, (2) unfamiliar terms or ambiguous 
interpretations (e.g., QACS C4, C7, R18), (3) challenging lev-
els of abstraction (e.g., QACS J20), (4) missing content, and 
(5) response options.

General comprehensibility

Participants defined PA broadly, that is, beyond merely sport 
activities, and demonstrated a clear understanding of the 
definition of PA in the PA-HL measurement instrument. 
Although the participants did not suggest any improve-
ments to the introductory text, analysis revealed a need to 
further clarify the term “information.” A brief explanation 
now clarifies that the term “information” covers a variety of 
types and sources. The comprehensibility of the items was 
predominantly positive; most items were answered imme-
diately or rated as easy to understand, and no uncertain-
ties arose during the response process (58.44% of response 
options were positive). Five items were adapted slightly in 
terms of language, through minor clarifications (e.g., long 
car journeys), improved sentence structure, or adapted exam-
ples (e.g., swimming pools). Further information on the 
data analysis of each item in the cognitive interviews can be 
found in the additional file (Table 5), and the comparison of 
the item pools before and after the eDelphi procedure (prior 
to psychometric evaluation) (Table 6).

Unfamiliar terms or ambiguous interpretations (e.g., QACS 
Nos. 4, 7, 18)

For the remaining 41.56% of response options, frequencies 
and percentages for the QACS categories were calculated 

(Table 4). The most frequent QACS category, with more 
than a quarter (28.38%) of total responses, was “Question 
content, No. 7: undefined/vague term.”

For some items, the participants perceived the examples 
of information sources (e.g., “to assess whether informa-
tion (e.g., in magazines, adverts, on the internet,...) […] 
is trustworthy”) as unsuitable; magazines and adverts 
evoked negative associations as merely promoting prod-
uct sales. It was suggested to include different examples, 
and these examples were removed from the items. Instead, 
specific examples were included as part of the introduc-
tory text (e.g., “conversations with healthcare profession-
als, (online) articles, videos, podcasts, informational bro-
chures, or data from fitness trackers and smartphones”).

In addition, the word “recommendations” (e.g., “to 
understand recommendations regarding the type, dura-
tion and frequency of PA in order to prevent the occur-
rence of diseases”) often caused irritation, and questions 
were repeatedly raised as to what these recommendations 
were or who they came from. Recommendations were 
also said to be associated with specialist terminology or 
were generic and therefore not relevant to specific per-
sonal situations. In addition, the probes showed that many 
participants were not familiar with any specific PA rec-
ommendations (e.g., from the World Health Organization 
[WHO]), but instead associated them with very generic 
statements, such as “you should move more/exercise is 
good/you should walk 10,000 steps a day.” References to 
recommendations were therefore deleted from the items.

Because it depends on where the recommendation 
comes from. Does it really come from specialist 
staff? Is it easy to take? But if it really comes from 
people around you, then you do a bit of what you 
want. Or if someone is very ambitious and recom-
mends going jogging for 5 hours a week, that just 

Table 3   Items included and excluded by the eDelphi rounds, based on item content validity index thresholds and overall scale-level content 
validity index, 2024

Fin find information, Und understand information, Apr appraise information, Apl apply information, I-CVI item content validity index, S-CVI 
score content validity index (round 3), (D) indicates areas that had to be discussed in round 2, n = number of participating experts

I-CVI No. of items

Healthcare Disease prevention Health promotion Total

Fin Und Apr Apl Fin Und Apr Apl Fin Und Apr Apl

Round 1 (n = 19) Included: 0.89–1.00 3 2 2 3 5 (D) 2 3 2 (D) 2 2 2 (D) 4 32
Excluded: 0.52- 0.78 3 1 3 1 1 4 3 4 5 2 1 0 28

Round 2 (n = 12) Included: (no I-CVI) 3 2 2 3 4 2 3 2 2 2 3 4 32
Excluded: (no I-CVI) 0 0 0 0 0 0 0 0 0 0 0 0 0

Round 3 (n = 11) Included: 0.89–1.00 3 2 2 3 3 2 3 2 2 2 3 2 29
Excluded: 0.55–0.78 0 0 0 0 1 0 0 0 0 0 0 2 3

S-CVI/Ave 0.90
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doesn’t make sense anymore. Then it’s difficult. But 
it’s difficult because the source of the recommenda-
tion is not entirely clear and you can’t classify it. 
(Item 20, P18)

Another frequent QACS category was “Retrieval, No. 18: 
High detail required or information unavailable” (13.07%). 
The participants found the general term “diseases and com-
plaints” used in the items from the healthcare dimension 
to be too imprecise. Both terms were subsequently defined 
more precisely in the introductory text as “complaints and 
diseases that affect you. This includes, for example, back 
pain, heart disease, joint problems, diabetes, and many 
others.”

[…] the question, okay, [but] what is meant by illness, 
what is a physical complaint? (Item 1, P2)
I would define complaints. Because complaints are 
general, they can take any form. I would perhaps put 
an example behind it. (Item 3, P13)

The QACS category “Question content, No. 4: Vague/
unclear question” (13.10%) was also considered important. 
In several items, for the dimension “applying,” references 
to information (“based on information,” e.g., “to decide 
based on information to use PA for the treatment of dis-
eases and complaints”) were perceived to be misaligned 
with individual lived experiences. Participants were more 
inclined to think about the active behavior (becoming phys-
ically active themselves) than the information they used for 
this purpose. In this context, the analytical process (guided 
by the joint discussions among the researchers involved) 
highlighted the need for a clear distinction between the 
new PA-HL measurement instrument and other related 

constructs, particularly health behavior. Consequently, 
and in line with a focus on information processing, it was 
decided to rename the dimension “applying,” and all items 
associated with it, as “decision-making.”

I don’t use that at all, like magazines or online ads, to 
get active. Instead, I do it myself. I want to go out now, 
I want to go for a walk, I would like to ride a bike, or 
something like that. Honestly, in that moment, with 
that question, I wouldn’t have thought about the doctor 
[or information]. I think it’s also a bit about my mood 
on the day. (Item 19, P3)

Challenging level of abstraction (e.g., QACS No. 20)

The second most frequent QACS category was “Judgment 
and Evaluation, No. 20: Complex estimation, difficult mental 
calculation required” (25.76%). The quality of information 
(in all three dimensions) was perceived as important, and 
the significance of information quality and trustworthiness 
was repeatedly emphasized as being relevant to information 
processing. Subsequently, to assist participants in appraising 
potential information sources, examples for sources of infor-
mation have been specified in the introductory text (“This 
information may originate from various sources, such as: 
conversations with healthcare professionals, (online) arti-
cles, videos, podcasts, informational brochures, or data 
from fitness trackers and smartphones. This also includes 
all information that you actively seek or passively receive.”).

If someone writes something about physical exercise, 
then I think it’s okay if they say, “Raise your right arm, 
that will help you to keep your shoulder joint in good 

Table 4   Distribution of 
cognitive interview responses 
across QACS analysis 
categories, 2024

a Percentage: some items were coded with two QACS categories

QACS category Quantity Percentagea

No. 7: Undefined/vague term 65 28.38
No. 20: Complex estimation, difficult mental calculation required 59 25.76
No. 18: High detail required or information unavailable 32 13.97
No. 4: Vague/unclear question 30 13.10
No. 6: Topic carried over from earlier question 22 9.61
No. 17: Shortage of memory cues 20 8.73
No. 21: Potentially sensitive or desirability bias 12 5.24
No. 10: Question too long 10 4.37
No. 8: Transition needed 9 3.93
Np. 11: Complex/awkward syntax 8 3.49
No. 19: Long recall of reference period 7 3.06
No. 5: Complex topic 3 1.31
No. 26: Missing response categories 3 1.31
No. 24: Responses use wrong or mismatching units 2 0.87
No. 9: Unclear respondent instruction 4 1.75
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condition.” Then I understand that. But if someone 
uses technical words, then of course I don’t under-
stand. Of course, it also depends on how these texts, 
this information, are written. (Item 14, P14)

Moreover, it became apparent that some participants 
were already assessing information quality or trustworthi-
ness when responding to questions within the dimension 
“finding information.” Thus, response behavior reflected not 
only the specific competency dimension “finding informa-
tion” but overlapped with the dimension “appraisal” (e.g., 
whether the information was reliable/helpful). To avoid this 
overlap and confusion, corresponding instructions were 
subsequently provided in the introduction text, specifying 
that the questions should be answered with a focus on one 
dimension at a time. Additionally, relevant verbs within the 
items were underlined to serve as a visual reminder of the 
desired instruction.

I find it really difficult to find reliable information here. 
There’s a lot of good advice, but I don’t think all of it 
is actually effective. (Item 2, P6)

Missing content

None of the participants explicitly stated that specific content 
was missing, but during the course of the cognitive interviews, 
many participants mentioned the following topics: “ask profes-
sionals to explain content” (5/19 participants), “understand how 
to perform exercises during diseases” (6/19 participants), the 
issue of “coordinat[ing] time for PA” (6/19 participants), “find 
the right type of exercise” (5/19 participants), and “motivation” 
(7/19 participants). Based on this feedback, five new items con-
cerning information processing competencies around these five 
topics were developed. Participants stated, for example, that:

[...] even if I don’t interpret something like a knee 
injury as an illness, but just as a complaint, there are 
also differences as to how much is perhaps still good 
for you. And you can read all kinds of information 
about it, but I think you need expertise to decide for 
yourself [...] (Item 8, P2)

Furthermore, the topic of the “regular implementation 
of PA,” its feasibility in everyday life, and its challenging 
character was frequently mentioned (6/19 participants).

The continuity or discipline is then also to be done 
regularly. That is rather difficult. But could there be 
the addition [in the item] of perhaps implementing this 
regularly? (Item 9, P6)

To address this, some existing items were subsequently 
linguistically modified such that the qualifiers “regularly” or 
“sufficiently (frequently)” were integrated into certain items; 

for example, in item 11, “[…] to decide to regularly follow 
advice from professionals about physical activity when you 
have complaints or diseases in your daily life.”

Other topics arose out of the data analysis from the cog-
nitive interviews which were not considered for the adap-
tation process. The topic of “feeling the effects of PA on 
the body/body perception” is part of the construct of health 
consciousness (Hong 2009). The topic of “social influence” 
(or social interactions, e.g., a sense of team spirit or car-
egiving responsibilities for family members)  plays a role 
in PA behavior, but it is  considered as a determinant of 
HL, according to Sørensen et al. (2012, 2013). Other aspects 
(e.g., the difficulties in obtaining actual help due to long 
waiting times or short treatment duration) were considered 
not to be directly related to information processing compe-
tencies. In order to maintain clear conceptual delineation, 
therefore, these aspects were not considered for inclusion 
in the item pool.

Response categories

Nine of the 19 participants in the cognitive interviews stated 
that the response categories were easy to use and should not be 
changed (47.37%). For four participants, a “middle response 
category” was missing (21.05 %), and for a further three par-
ticipants, the category “difficult” could not be sufficiently 
distinguished from “very difficult” (15.79%). One participant 
suggested alternative category wording (5.26%) (“very, partly, 
less, not at all”), and two participants would have preferred a 
six-point response scale (10.53%). This implies no clear trend 
regarding the response categories, although it can be said that 
nearly half of the participants were satisfied with the existing 
categories, and alternative suggestions only emerged through 
active inquiry. Since a “middle option” is deliberately avoided 
in order to inhibit neutral responses and enhance trend vis-
ibility, it was determined that the four-answer-option format 
would be maintained.

Synthesis of all results

The experts taking part in the eDelphi rounds were able to 
establish the basic structure and key topics for the PA-HL 
measurement instrument and significantly condense the item 
pool. The cognitive interviews provided valuable informa-
tion on the understanding of items and content to be added. 
Feedback from the cognitive interviews and analysis accord-
ing to the QACS, was used to linguistically revise all items. 
The concept of “information” posed challenges, particularly 
in the application dimension, where differentiating informa-
tion from actual health behavior was not clearly understood 
by the participants. Subsequently, items relating to informa-
tion processing competence were further refined. Based on 
the findings and further scientific approaches (DeGani et al. 
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2025; Robert Koch-Institut 2025; Wirtz and Soellner 2022), 
the definition of PA-HL was modified as follows:

PA-HL encompasses people’s knowledge, motivation 
and competences to access, understand, appraise 
and decide upon PA-related information in different 
forms. As an information processing competence, 
PA-HL necessitates finding and understanding PA-
related information, critically evaluating information 
on PA and making informed, health-related decisions 
to incorporate PA in everyday life with the goals of 
disease management, disease prevention and health 
promotion in order to maintain or improve quality of 
life over one’s life course.

The newly developed PA-HL measurement instrument 
includes 33 items and constitutes a subjective self-assessment. 
All items achieved sufficient content and face validity. Psycho-
metric characteristics will be evaluated in a future pilot study 
(according to the study protocol) (Fitzner et al. 2025).

Discussion

This study describes a multistep process for developing and 
validating a PA-HL measurement instrument, incorporating 
an eDelphi process and cognitive interviews. The aim was to 
systematically gather feedback from experts and laypersons 
with regard to a PA-HL measurement instrument designed 
for adults in Germany. This methodological approach made 
it possible to develop and test an initial version of the instru-
ment, which will undergo further psychometric testing in 
future studies. The eDelphi approach utilized a systematic 
consensus-building process to assess content validity, rele-
vance parameters, and comprehensibility metrics of the novel 
PA-HL measurement instrument. Cognitive interviews were 
conducted to identify potential limitations and were analyzed 
utilizing the QACS. A significant methodological strength of 
this investigation is the integration of relevance assessment 
by experts with evaluation by lay participants in optimizing 
instrument utility.

Based on the study feedback, the PA-HL measurement 
instrument underwent substantial refinement in terms 
of both content and linguistic parameters. Findings from 
the eDelphi procedure indicated a conceptual differentia-
tion between the disease prevention and health promotion 
domains, which could have been problematic for layperson 
comprehension. A consensus by experts stressed that meas-
urement instruments designed for both scientific purposes 
and practical applications must be sufficiently simple in 
order to minimize participant loss during implementation. 
Recommendations were operationalized by simplifying 
linguistic structures and eliminating content redundancies. 
Over the course of three eDelphi iterations, the structural 

framework of the PA-HL measurement instrument under-
went critical evaluation but was ultimately maintained in 
accordance with the framework proposed by Sørensen et al. 
(2012, 2013).

Analysis of the cognitive interviews revealed substantial 
comprehensibility of questionnaire items in terms of partici-
pants’ immediate responses, based on the think-aloud tech-
nique. This technique has also proven beneficial in the devel-
opment of other HL procedures such as that by Domanska 
et al. (2018) in examining the applicability of the German 
version of the European Health Literacy Survey Question-
naire (HLS-EU-Q47-GER) for adolescents, or by Singh et al. 
(2025) in assessing the comprehensibility of the 16-item ver-
sion (HLS-EU-Q16) among long-term unemployed. Further 
modifications (including definitional clarifications, linguistic 
precision enhancements, and content supplementation) were 
undertaken based on these findings. Analysis of the cogni-
tive interviews provides a thorough understanding of par-
ticipants’ experiences and difficulties with the PA-HL meas-
urement instrument. A major difficulty for the participants 
was in the information processing in the competence area 
“applying,” where participants did not necessarily reference 
the found/understood/appraised information. Referencing 
the conceptual framework proposed by Wirtz and Soellner 
(2022), the competence construct should be understood as 
a “guiding principle” rather than an explicit psychological 
construct, particularly with regard to operationalization and 
diagnostic assessments. Furthermore, the aim of this devel-
opment process was to conceive a clearly delineated con-
struct to avoid conceptual overlap and construct bias (Hair 
et al. 2019). As a result, the idea of refining the competence 
area “applying” underwent an iterative analysis process 
within the multidisciplinary research team. Consequently, 
the competence area “applying information” is specified as 
“decision-making.”

This conceptual refinement is consistent with descriptions of 
the “applying” competency from other researchers. Wirtz and 
Soellner (2022) define it (Apply) as “communicating informa-
tion and using it for health-enhancing decisions” (p. 11). DeGani 
et al. (2025) define it as “[making] informed decisions that posi-
tively impact their health and well-being” (p. 240). Furthermore, 
the German Robert Koch-Institut (2025) recently updated its 
definition of HL with a specific emphasis on decision-making: 
“The abilities to find, understand, evaluate, and apply health 
information for health-related decisions are referred to as ‘health 
literacy’. This involves […] knowledge, motivation, and com-
petences to form opinions and make decisions in everyday life 
[…].” In their research on the information-seeking process, 
Heiberger et al. (2023) make a more explicit distinction between 
the components “apply” and “imaginated apply,” the latter of 
which subsequently leads to decision-making. The explicit 
differentiation between actual and imagined application may 
enhance the specificity of HL models in general.
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The conceptual refinement of decision-making involves an 
important methodological consideration ensuring a clear, con-
tent-related distinction between constructs relating to health 
behavior and those concerning motivational-volitional models 
like the health action process approach (HAPA) (Schwarzer 
et al. 2011). Health behavior encompasses any activity under-
taken by an individual which prevents illness, helps detect 
it in an asymptomatic stage, averts damage, or extends life 
expectancy (Lippke and Renneberg 2006; Schwarzer et al. 
2011). This distinction is especially relevant for procedures 
of instrument development, including steps undertaken to 
assess construct validity, such as exploratory and confirma-
tory factor analyses. Conceptual overlap can lead to, among 
other things, cross-loadings, reduced discriminant validity, 
or poorly fitted models (Brown 2015; Kline 2023). Wirtz and 
Soellner (2022) argue that inadequate delineation of HL has 
left essential questions regarding content validity, construct 
validity, and the utility of measurement outcomes unresolved. 
DeGani et al. (2025) advocate for a precise and standardized 
conceptualization of HL. They establish a clear distinction 
between HL itself and “HL promotion,” and treat them as 
separate domains. Only the latter term encompasses the active 
engagement with health-related challenges and barriers.

According to Gugglberger (2019), HL and health promo-
tion have a multifaceted relationship, whereby HL can serve 
as the foundation, driver, or partner of health promotion. HL 
can be conceptualized as either a moderating or mediating 
variable in the complex interrelationships between various 
health determinants (Pelikan et al. 2018; Schillinger 2020). 
Accordingly, PA-HL could potentially function as a deter-
minant of health behavior. Nevertheless, it is important to 
emphasize that in our conceptual understanding of PA-HL, 
the dimension of application does not refer to behavior. 
Health behavior, in this context, is a distinct construct with 
distinct measurement instruments, and should not be con-
flated with HL. In summary, the definition of PA-HL has 
been revised in the measurement instrument to explicitly 
clarify that the “application of information” is not intended 
to be understood in the sense of behavior.

Regarding the response categories and associated behav-
ior, it should be emphasized that the PA-HL measurement 
instrument is designed as a self-assessment tool, which 
inherently cannot provide objective insights. The authors 
acknowledge that the concept of HL, and consequently that 
of PA-HL, necessitates that critical reflection and interpreta-
tion  be undertaken with caution and contextual considera-
tions. Accordingly, PA-HL is understood as a “self-reported 
performance” of the participants, and any evaluation should 
occur within a broader discourse regarding the advantages 
and limitations of self-assessment methodologies. An advan-
tage of self-assessment tools is that they provide a feasible 
approach for dealing with complex constructs. This feasi-
bility, however, means that the competence of the user in 

terms of their self-assessment skills must also be considered 
(Wirtz and Soellner 2022), and highlights a potential dis-
advantage. This required user competency is due to factors 
such as the influence of their perception of health-related 
behavior, social desirability, and other significant factors 
(Wirtz and Soellner 2022). Despite methodological con-
straints inherent to self-assessment protocols, this PA-HL 
construct provides added value to the scientific discourse 
in HL research. On the one hand, it adopts the conceptual-
ization of Sørensen et al. (2012, 2013), contributing to an 
understanding of HL as an “information-processing compe-
tence,” and distinguishing it from other constructs. On the 
other hand, it critically reflects on its underlying conceptu-
alization and offers responses to its weaknesses.

Strengths and limitations

Despite the numerous methodological strengths (e.g., a com-
bined approach involving expert consultation and testing on a 
target population), some limitations of the methods used here 
need to be acknowledged. Notwithstanding the anonymous 
nature of the first and third online rounds in the eDelphi pro-
cess, participants may have been biased in their responses by 
social desirability, potentially perceiving that elevating ratings 
was professionally expected (Niederberger and Renn 2019). 
Moreover, all eDelphi data were derived from availability sam-
pling and exclusively reflect subjective expert opinions and 
specialized knowledge (consistent with the inherent limitations 
of Delphi methodologies). This was mitigated by the inclusion 
of an interdisciplinary team during the eDelphi process, incor-
porating diverse professional perspectives and an appropriate 
number of participants in all data collection rounds.

In the cognitive interviews, participants often had to 
remember past thoughts or decision-making processes (Con-
rad and Blair 2009). This retrospectivity can lead to distor-
tions, where interviewees may inaccurately reconstruct or 
rationalize their thoughts. The verbalization of introspective 
thought processes represented an atypical cognitive task for 
many participants, potentially resulting in the sharing of either 
incomplete or overly elaborate thought processes. It is also 
recognized that probing is susceptible to reactivity bias, in 
which respondents modify their thought processes merely 
because they are asked to articulate them (Conrad and Blair 
2009). For example, an interviewer probing the interpretation 
of specific terminology may direct respondents to consider 
various potential (mis)interpretations of items, even when 
their initial perception indicated unambiguous comprehension 
(Lenzner et al. 2024). Although this study comprised 19 par-
ticipants with a targeted recruitment of demographic diversity 
in terms of age, sex, migration background, and educational 
attainment, the final sample had a slightly higher percent-
age of more highly educated persons. Additionally, only four 
participants reported having a migration background, which 
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also decreases the heterogeneity of the sample. However, 
such methodological constraints are well documented, and 
the think-aloud technique remains a recommended protocol 
for cognitive interviews. In addressing these concerns, we 
considered the substantial advantages of cognitive interview-
ing, including the use of think-aloud techniques and probing 
(Brancato et al. 2006; Knafl et al. 2007; Pohontsch and Meyer 
2015). By identifying misinterpretations at an early stage, 
questionnaire items were revised throughout the instrument 
development process. This enhanced the content alignment 
between questions and the construct to be measured. Further-
more, the number of participants recruited for the cognitive 
interviews was at the upper end of recommended sample 
sizes (Lenzner et al. 2024; Pohontsch and Meyer 2015; Willis 
2005), and the entire process was documented transparently 
(see supplementary material).

Conclusions

Individuals require specific competencies for processing 
PA-relevant information, accessing services, and address-
ing challenges in order to make informed and sustainable 
decisions regarding health and well-being, not only for 
themselves but also for others. Consequently, the compe-
tencies necessary for dealing with PA-related information 
in a meaningful and appropriate manner have acquired 
significant relevance in contemporary times. The develop-
ment of this PA-HL measurement instrument represents an 
attempt to contribute to understanding the facilitators and 
barriers in terms of future population health. The implemen-
tation of an eDelphi technique and cognitive interviews to 
identify and establish a consensus on which PA-HL items 
were to be included and/or modified afforded an evidence-
based approach to the development of the measurement 
instrument. The integration of this PA-HL measurement 
instrument within future research investigations, healthcare 
applications, or municipal and regional surveys represents a 
novel approach to public health that has the potential to help 
investigators better understand the barriers in terms of the 
processing competencies of adults regarding PA informa-
tion. PA-HL measurement instrument outcomes could aid in 
the optimization of future information dissemination strat-
egies, potentially influencing health behavior patterns and 
contributing to NCD prevention initiatives. A psychometric 
evaluation of the PA-HL measurement instrument is planned 
in order to establish validity and reliability parameters for 
future implementation.
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