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Abstract
Aims/hypothesis  Research agendas are typically set by researchers and funders, meaning that priorities of end users, such 
as patients and healthcare professionals (HCPs), could be missed or overlooked in research. To ensure future research in 
prediabetes is of relevance and benefit to people with prediabetes and HCPs, it is important to involve these stakeholders in 
setting the research agenda. The aim of this study was to establish a top-10 list of the most important research questions in 
prediabetes (HbA1c 42–47 mmol/mol [6.0–6.4%]) by involving and collaborating with patients, relatives, patient organisa-
tions, HCPs and researchers.
Methods  We used a modified James Lind Alliance Priority Setting Partnership methodology, following the four-step process 
including: (1) Gathering uncertainties; (2) Organising uncertainties; (3) Interim priority setting; and (4) Final priority setting 
in a workshop. Further, the international relevance of the final top-10 list was assessed.
Results  A total of 1142 responses were submitted by 405 people to: ‘What questions about prediabetes would you like 
to see answered by research?’. The collected uncertainties were categorised and condensed into 35 indicative questions. 
Through prioritisation, patients and relatives had different preferences from researchers and HCPs. The jointly agreed top-
10 list included questions on prevention strategies, risk factors, diet advice, screening and personalised treatment. Highest 
prioritisation was given to: ‘What is the best prevention of diabetes and will early prevention strategies reduce the number 
of people with type 2 diabetes?’.
Conclusions/interpretation  An iterative and collaborative process identified shared priorities between patients, HCPs and 
relevant stakeholders in prediabetes. Findings should support academia, funders and the healthcare industry to target research 
within prediabetes specifically to the needs of patients and HCPs.

Keywords  Patient and public involvement · Prediabetes · Research priorities

Abbreviations
CGM	� Continuous glucose monitoring
HCP	� Healthcare professional
IEC	� International Expert Committee
JLA	� James Lind Alliance
PSP	� Priority setting partnership

Introduction

During the past decade, attention to prediabetes has 
increased in both society and research [1, 2]. Prediabetes 
is a condition where the blood glucose levels are higher 
than normal, but not high enough to be above the threshold 
for type 2 diabetes (HbA1c >48 mmol/mol [>6.5%]) [3–5]. 

 *	 Amalie K. Andersen 
	 amalieka@hst.aau.dk

1	 Department of Health Science and Technology, Aalborg 
University, Aalborg, Denmark

2	 Center for General Practice at Aalborg University, Aalborg 
University, Aalborg, Denmark

3	 Data Science, Novo Nordisk A/S, Søborg, Denmark
4	 Steno Diabetes Center Copenhagen, University 

of Copenhagen, Herlev, Denmark

http://crossmark.crossref.org/dialog/?doi=10.1007/s00125-025-06505-4&domain=pdf
http://orcid.org/0009-0005-3983-8681
http://orcid.org/0000-0001-8668-691X
http://orcid.org/0000-0002-6127-0448
http://orcid.org/0000-0001-5045-5351
http://orcid.org/0000-0002-1489-0636
http://orcid.org/0000-0003-1173-0335
http://orcid.org/0000-0002-0745-6815
http://orcid.org/0000-0002-6649-8644


2157Diabetologia (2025) 68:2156–2167	

�

�

�

�

�

�

There is no global consensus for the diagnostic criteria for 
prediabetes since different thresholds and tests are cur-
rently used. These tests include HbA1c, fasting plasma glu-
cose and 2 h plasma glucose. Based on HbA1c, the Inter-
national Expert Committee (IEC) and National Institute 
for Health and Care Excellence (NICE) recommend pre-
diabetes to be in the range 42–47 mmol/mol (6.0–6.4%), 
whereas the ADA recommendation is 39–47 mmol/mol 
(5.7–6.4%) [3, 6, 7]. The prevalence of HbA1c-defined pre-
diabetes was estimated to be 12.3% (ADA threshold) and 
4.3% (IEC threshold) in the US population in 2016 [8]. 
In addition, the global prevalence of prediabetes based 
on impaired fasting glucose and impaired glucose toler-
ance was estimated to be 5.8–9.1% in 2021 and estimates 
projected for 2045 indicate an increase to 6.5–10.0% [2]. 
Typically, no physical symptoms are present, meaning that 
most people are not aware of having prediabetes. A report 
by the Centers for Disease Control and Prevention (CDC) 
showed that only 19% of people with prediabetes in the US 
population were told by a healthcare professional (HCP) 
that they had prediabetes [9]. However, 25% of people 
with HbA1c-defined prediabetes will progress to type 2 
diabetes within 5 years and some people with prediabetes 
are at high risk of developing long-term micro- or macro-
vascular complications [10–12]. Thus, prediabetes poten-
tially generates a large burden on the individual as well as 
on society and the healthcare system.

To improve the management and health of people liv-
ing with prediabetes, it is crucial to integrate perspec-
tives from individuals with prediabetes, relatives, HCPs 
and the healthcare industry when setting the research 
agenda. Patient and public involvement in health research 
is believed to improve the quality, relevance and clini-
cal utility of the research. Previously, patients, HCPs and 
relevant stakeholders have successfully been involved in 
identifying research priorities in other healthcare research 
fields, e.g. within type 1 diabetes, early cancer detection 
and type 2 diabetes [13–15]. However, involvement of 
patients and the public is still lacking in many areas, since 
scientific research agendas are often set by researchers and 
funders, which may ultimately compromise patient and 
public priorities in the research agendas [16–18].

A commonly agreed direction for prediabetes research 
is yet to be established with patient and public involve-
ment. Additionally, prediabetes is a young research field 
with an upward trend in number of publications, which 
makes it even more important to set a research direction 
to maximise relevance and to avoid research waste [1, 19]. 
Therefore, the aim of this study was to identify a jointly 
agreed list of the most important research priorities within 
prediabetes established between people with prediabetes, 
relatives, HCPs and researchers.
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Methods

The study was conducted in Denmark based on a modified 
version of the James Lind Alliance (JLA) Priority Setting 
Partnership (PSP) methodology [20]. JLA PSP is a stand-
ardised methodology used to bring patients, their relatives, 
HCPs and other key stakeholders together to identify the 
most important uncertainties within a research field [20]. 
The study followed the four-step PSP process: (1) Gather-
ing uncertainties; (2) Organising uncertainties; (3) Interim 
priority setting; and (4) Final priority setting (Fig. 1). Addi-
tionally, an assessment was conducted to evaluate the top-10 
priorities’ international relevance. The modification of the 
original PSP methodology is described in detail below. In 

each step, patients, relatives, HCPs and researchers were 
involved. People with prediabetes (HbA1c 42–47 mmol/mol 
[6.0–6.4%] according to IEC recommendations) and peo-
ple with type 2 diabetes (HbA1c ≥48 mmol/mol [>6.5%]) 
were included as patients, and general practitioners, nurses 
and dietitians involved in the treatment and/or management 
of individuals with prediabetes or type 2 diabetes were 
included as HCPs. We included people with type 2 diabetes 
in the study because we believe they would be able to reflect 
on topics they would have liked to know before being diag-
nosed with type 2 diabetes. Furthermore, relatives (family 
members or friends) of people with prediabetes or type 2 
diabetes and researchers working with prediabetes or type 2 
diabetes were included.

Gathering uncertainties
• First survey questionnaire 
• Multimodal recruitment strategy 
• Patients, relatives, HCPs and researchers

Organising uncertainties
• Initial themes and categorisation
• Removal of ‘out-of-scope’ 
• Formulation of ‘indicative questions’

Interim priority setting
• Second survey questionnaire
• Equal weighting to patients, relatives, HCPs and 

researchers
• Selection of top-15 questions

Final priority setting
• Workshop with patients, patient organisation, HCPs and 

researchers
• Nominal group technique
• Identification of top-10 questions

Four-step 
PSP process 

Setting up the PSP 
• Establish project group and steering groups
• Patients, patient organisation, HCPs and researchers 
• Define the scope

International assessment and 
dissemination

1.

2.

3.

4.

Fig. 1   Flow chart showing the four-step PSP process. ‘Patients’ represents people living with prediabetes and people living with type 2 diabetes
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The study has been approved by the local ethics commit-
tee at Aalborg University (case number: 2023-505-00137).

Setting up the PSP  Initially, two steering groups and a pro-
ject group were established. Steering group 1 consisted of 
ten people (eight researchers and two HCPs) and Steering 
group 2 consisted of three people (one person with predia-
betes, one person with type 2 diabetes and a representative 
from the Danish Diabetes Association [patient organisa-
tion]). The steering groups provided input into the protocol 
and participated in each step of the PSP process. The project 
group consisted of eight people and was responsible for for-
mulating the protocol, conducting the study and publishing 
the results. The study protocol was approved by both steer-
ing groups and pre-registered at Open Science Framework 
(https://​doi.​org/​10.​17605/​OSF.​IO/​GCQJY).

Step 1: Gathering uncertainties from a national survey  An 
online survey questionnaire (electronic supplementary mate-
rial [ESM] Fig. 1) was constructed to collect research uncer-
tainties within prediabetes. The primary aim of the survey 
was to collect answers to: ‘What questions about predia-
betes would you like to see answered by research?’. Each 
participant was able to submit between one and five ques-
tions in open-text fields. Second, the survey collected basic 
demographics (age, gender, geography, diabetes duration, 
type of HCP and educational level) of the participants. This 
information was used to identify possible under-represented 
groups, ensuring that perspectives were collected from a 
broad range of people. Lastly, all participants were asked 
whether they would like to participate in later steps of the 
PSP process. All survey data were collected through RED-
Cap (Research Electronic Data Capture) hosted at Aalborg 
University [21].

The survey questionnaire was constructed in an iterative 
process by both steering groups and was pilot-tested by five 
people before distribution. The survey questionnaire was 
distributed using a multimodal recruitment strategy to all 
geographical areas of Denmark through social media (pri-
vate groups and targeted advertisement through Facebook), 
personal networks (email and mouth-to-mouth) and relevant 
newsletters. On these online platforms a link or QR code 
directed participants to the survey, which relied on partici-
pants to self-report their status as: person with prediabetes, 
person with type 2 diabetes, relative, HCP or researcher. 
Furthermore, we recruited participants having a confirmed 
biochemical measure of prediabetes identified through previ-
ously conducted clinical trials [22, 23]. These participants 
had given consent to be contacted by mail with an invite to 
voluntarily participate in future studies. Sensitivity analyses 
were performed separately for participants with prediabetes 
and type 2 diabetes to assess if the responses were different 
between the two populations.

Step 2: Organising uncertainties  The collected uncertainties 
from step 1 were analysed and organised into themes. NVivo 
(version 14.23.2; https://​lumiv​ero.​com/​produ​cts/​nvivo/) was 
used for the qualitative data analysis, which was conducted 
by the project group. Initially, all uncertainties were sys-
tematically reviewed and interpreted based on naive read-
ing and initial themes were identified for each uncertainty 
iteratively as the uncertainties were processed. Uncertainties 
gathered from responses where participants had submitted 
more than one uncertainty in a single entry were separated. 
Furthermore, out-of-scope and unidentifiable uncertainties 
were removed at this stage. For the out-of-scope assessment, 
an uncertainty was removed if the uncertainty was not about 
management of prediabetes. Additionally, unidentifiable 
uncertainties were categorised into three subgroups: miss-
ing information, incomplete row (e.g. repetition of letters or 
words that do not form a complete sentence) and personal 
healthcare issue (including questions that were too person-
specific). The study deviated from the JLA PSP methodol-
ogy by not evaluating uncertainties as ‘true uncertainties’, 
thus not removing uncertainties for being ‘already answered’ 
by research [20]. This was expected to result in a less biased 
organisation of the uncertainties. Two independent review-
ers (one researcher and one HCP) were used to verify the 
removed uncertainties to minimise bias and improve reliabil-
ity of the qualitative analysis. After organising the uncertain-
ties into initial themes, these were further thematised into 
main and sub-themes aiming to lower the number of themes. 
Sub-themes mentioned by less than ten original uncertain-
ties were removed. Following this, the uncertainties were 
used to formulate an indicative question for each sub-theme. 
For each indicative question, the original uncertainties and 
number of times the sub-theme was identified by each group 
was documented. Lastly, before going to prioritisation of 
the indicative questions, all questions were discussed and 
verified by both steering groups ensuring that the questions 
were relevant, clear and understandable to a non-research 
audience.

Step 3: Interim priority setting  To reduce the list of indica-
tive questions before final prioritisation, a second survey 
was constructed to conduct an interim ranking. The survey 
was distributed to both steering groups, to private Facebook 
groups and to people from the first survey who agreed to 
participate in later steps. The second survey asked partici-
pants to score each indicative question from 1 to 10 based on 
their own knowledge and experience, where 1 = Not impor-
tant at all and 10 = Very important. The order of the indica-
tive questions was randomised for each respondent, aiming 
to reduce the risk of survey fatigue and selection bias, e.g. 
tending to have highest focus on the first and last questions. 
To ensure a fair representation in the prioritisation between 
the four groups, the five highest-scored indicative questions 

https://doi.org/10.17605/OSF.IO/GCQJY
https://lumivero.com/products/nvivo/
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from each group were selected for the final priority setting 
workshop.

Step 4: Final priority setting  An online workshop was 
held to establish the final top-10 list. People with predia-
betes, people with type 2 diabetes, HCPs and researchers 
were invited to participate. The workshop used a nominal 
group technique and incorporated discussion activities in 
both small and large groups, which was facilitated by two 
individuals from the project group. Prior to the workshop, 
all participants received the list of indicative questions to 
consider their own prioritisation of the questions. The first 

part of the workshop included discussion of all questions 
aiming to identify the least important questions. Elimina-
tion of questions until ten questions were left was based on 
consensus from all participants. The second part focused on 
the importance of the remaining ten questions. To minimise 
the risk that one group or single individuals dominated the 
final decision, each participant anonymously submitted their 
own prioritised top-10 list. The individual ranked top-10 
priorities were converted into a joint score for each question, 
where priority 1 = 10 points and priority 10 = 1 point. The 
joint score defined the ranking of the final top-10 list. In 

Table 1   Participant characteristics for steps one, three and four in the PSP process

Categorisation of the educational levels follows the ISCED [24]
Data are presented as n (%)
ISCED, International Standard Classification of Education; T2D, type 2 diabetes

Characteristic Step 1: Survey ques-
tionnaire
n=405 (%)

Step 3: Interim prior-
itisation
n=115 (%)

Step 4: Final 
priority set-
ting
n=9 (%)

Participants
  Person with prediabetes 76 (18.8) 14 (12.2) 2 (22.2)
  Person with T2D 201 (49.6) 51 (44.3) 1 (11.1)
  Relative of a person with prediabetes or T2D 36 (8.9) 12 (10.4) 0 (0.0)
  HCP 67 (16.5) 21 (18.3) 2 (22.2)
  Researcher 25 (6.2) 16 (13.9) 3 (33.3)
  Other 0 (0.0) 1 (0.9) 1 (11.1)
Gender
  Female 297 (73.3) 84 (73.0) 5 (55.6)
  Male 105 (25.9) 31 (27.0) 4 (44.4)
  Not known 3 (0.7) 0 (0.0) 0 (0.0)
Age
  18–25 years 2 (0.5) 0 (0.0) 0 (0.0)
  26–40 years 66 (16.3) 22 (19.1) 2 (22.2)
  41–55 years 96 (23.7) 30 (26.1) 4 (44.4)
  56–70 years 203 (50.1) 54 (47.0) 3 (33.3)
  ≥71 years 38 (9.4) 9 (7.8) 0 (0.0)
Geography
  North Denmark Region 96 (23.7) 27 (23.5) 4 (44.4)
  Central Denmark Region 82 (20.2) 19 (16.5) 0 (0.0)
  Region of Southern Denmark 71 (17.5) 16 (13.9) 0 (0.0)
  Region Zealand 59 (14.6) 14 (12.2) 1 (11.1)
  Capital Region of Denmark 97 (24.0) 39 (33.9) 4 (44.4)
Highest educational level
  ISCED 1: Primary education 13 (3.2) 3 (2.6) 0 (0.0)
  ISCED 2–4: Lower and upper secondary education and post-secondary non-

tertiary education
50 (12.4) 9 (7.8) 1 (11.1)

  ISCED 5: Short-cycle tertiary education 42 (10.4) 10 (8.7) 2 (22.2)
  ISCED 6: Bachelor’s or equivalent level 199 (49.1) 58 (50.4) 0 (0.0)
  ISCED 7–8: Master’s or equivalent level and Doctoral or equivalent level 99 (24.4) 34 (29.6) 6 (66.7)
  Other 2 (0.5) 1 (0.9) 0 (0.0)



2161Diabetologia (2025) 68:2156–2167	

the event of a tie in joint scores, the research questions with 
most individual first priorities were ranked highest.

International assessment  To ensure international relevance 
and impact, 20 key opinion leaders in prediabetes, obesity 
and/or diabetes identified from relevant international organi-
sations (EASD, European Diabetes Epidemiology Group, 
European Association for the Study of Obesity and ADA) 
were invited to assess the international relevance of the top-
10 list. The assessment was conducted through an online 
survey, where respondents were asked to rate the interna-
tional relevance of each question on the same scale as used 
in the interim prioritisation. In addition, respondents were 
able to add suggestions for international research priorities 
in prediabetes that were not included in the identified list.

Results

Step 1: Gathering uncertainties from a national survey  The 
online survey was answered by 405 participants (see Table 1), 
made up of 68% patients, 9% relatives, 17% HCPs (of whom 
33% were general practitioners, 54% nurses, 6% dietitians 
and 7% other) and 6% researchers. The group of people with 
type 2 diabetes had a diabetes duration between 0 and >20 
years (0–1 years: 20%, 1–2 years: 18%, 2–5 years: 26%, 5–10 
years: 11%, 10–20 years: 18%, >20 years: 7%) with the major-
ity (64%) having less than 5 years duration. A total of 1142 
answers were collected to: ‘What questions about prediabetes 
would you like to see answered by research?’, resulting in 2.8 

submitted responses per participant. Furthermore, 210 (52%) 
of the participants agreed to take part in later steps of the PSP 
process. Visual inspection of the sensitivity analysis confirmed 
that the assumption of pooling the prediabetes and type 2 dia-
betes groups together was reasonable (ESM Figs 2, 3). The first 
PSP step took 7 months to complete, including setting up the 
PSP, with the survey being open for 3.5 months.

Step 2: Organising uncertainties  Initially, answers with 
more than one uncertainty in a single entry were separated, 
resulting in a total of 1429 gathered uncertainties from the 
first survey. Reviewing and interpretation of all submitted 
uncertainties resulted in 122 (9%) uncertainties excluded 
for being out-of-scope (n=9, 7%), missing information 
(n=11, 9%), incomplete row (n=98, 80%) or concerning a 
personal healthcare issue (n=4, 3%). The remaining 1307 
uncertainties were organised into 68 initial themes. Subse-
quently, these initial themes were condensed into 12 main 
themes with 35 sub-themes (Fig. 2). Six sub-themes (includ-
ing 33 uncertainties) were excluded due to low occurrence 
(<10 original uncertainties): fish oil/vitamins, funding of 
research, gut microbiota, pain, allergy and virus. The list 
including all 35 indicative questions can be found in ESM 
Table 1. Furthermore, information about how often partici-
pants within each of the different groups mentioned the dif-
ferent sub-themes can be found in ESM Fig. 4. The most 
frequently mentioned sub-theme for the groups of patients 
and relatives was General nutrition (16.5%). Progression 
to type 2 diabetes & risk stratification (15.1%) was most 
frequently mentioned for the group of researchers, whereas 

Fig. 2   The 12 main themes and 35 sub-themes and how many times each main theme and sub-theme was mentioned in the collected uncertain-
ties. T2D, type 2 diabetes
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clinical Guidelines (17.9%) had the highest occurrence for 
the HCPs. The second PSP step was completed in 3 months.

Step 3: Interim priority setting  A total of 115 participants 
(see Table 1) took part in the interim prioritisation, which 
included scoring the 35 indicative questions. Of those who 
completed the prioritisation, 57% were patients, 10% rela-
tives, 18% HCPs (9% general practitioners, 81% nurses and 
10% other) and 14% researchers. The five highest ranked 
questions from each group resulted in 15 questions being 
selected for the final priority setting workshop (see Fig. 3). 
Preparation of the second survey, collection of responses and 
analysis of the results took 3 months.

Step 4: Final priority setting  A total of 11 people (nine 
participants [see Table 1] and two facilitators) took part in 
the online workshop to establish the final top-10 list of the 
most important research priorities within prediabetes (see 
Table 2). The workshop took 3 h, however preparations 
started 3 months before. Five questions which were short-
listed for the final workshop but did not reach the top-10 list 
were questions regarding: economy, weight, general nutri-
tion, symptoms and heredity & genetics. The mean interim 
score for each of the top-10 questions from each respondent 
group in Denmark are presented in Fig. 4. The full list of 
research questions can be found in ESM Table 1.

Fig. 3   The mean score for each 
indicative question by each 
group from the interim prioriti-
sation. The top-5 priorities for 
each group are highlighted in 
colours. T2D, type 2 diabetes
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International assessment  Six people representing the UK, 
USA, Netherlands, Sweden and Denmark assessed the rel-
evance of the top-10 research questions in an international 
context. Mean scores for each question from both the Danish 
participants and international group can be found in Fig. 4. 
The international group had a mean score across all ten 
questions of 7.1 compared with 7.8 in Denmark (patients = 
8.7, relatives = 7.8, HCP= 7.9 and researchers = 6.9). No 
additional research questions were suggested by the inter-
national participants.

Discussion

Our iterative and collaborative process between people with 
prediabetes, people with type 2 diabetes, relatives, HCPs, 
patient organisation and researchers identified the most 
important research priorities within prediabetes. The study 
provided 35 specific research questions and highlighted the 

highest prioritised questions on a top-10 list. Furthermore, 
an international assessment confirmed generalisability of the 
identified questions. Main topics of interest were research 
on prevention strategies (including both medical and non-
medical interventions), risk factors, screening and person-
alised treatment. Additionally, differences in priorities were 
observed between patients, their relatives, researchers and 
HCPs. The results suggest a direction for the prediabetes 
research field based on a broad range of stakeholders, thus 
aiming to improve the relevance and clinical utility of future 
research within prediabetes.

The highest prioritised research question indicated a need 
to gain an overview of the effect of different prevention strate-
gies and evaluation of whether these strategies will ultimately 
result in fewer people progressing to type 2 diabetes. Compar-
ing the identified research priorities with the type 2 diabetes 
top-10 list, similar or overlapping themes were observed (e.g. 
How do we identify people at high risk of type 2 diabetes and 
help to prevent the condition from developing?) [14]. However, 

Table 2   Top-10 list showing the jointly highest prioritised research questions including the joint score from the final prioritisation workshop, 
and the mean scores from the Danish interim prioritisation survey and international assessment survey

T2D, type 2 diabetes

Rank Theme Research question Joint score Mean score 
Denmark (inter-
national)

1 Prevention & early initiatives What is the best prevention of diabetes, and will early preven-
tion strategies reduce the number of people with T2D?

65 8.4 (9.2)

2 Progression to T2D & risk stratification What characterises people with prediabetes progressing to 
T2D and can this knowledge be used to adjust the treatment 
to different groups?

59 8.1 (8.5)

3 Biological factors How do biological factors such as blood pressure, cholesterol, 
hormones, weight, age and gender influence the develop-
ment of prediabetes and the progression to T2D?

56 7.8 (7.0)

4 Non-medical interventions Which non-medical interventions are most effective to pre-
vent T2D and when should the intervention be initiated?

45 7.8 (7.3)

5 Diet advice How can we target dietary advice and nutrition guidelines to 
people with prediabetes that are simple to follow and easy 
to maintain in the long term?

45 7.5 (7.0)

6 Medication How do different types of pharmaceutical treatments (e.g. 
diabetes medication and weight loss medication) affect the 
development of prediabetes and how does it affect long-
term complications?

43 7.8 (6.8)

7 Treatment & cross-sectional management How can management of prediabetes be improved and can 
multidisciplinary collaboration among medical doctors, 
nurses, dietitians and other relevant stakeholders improve 
the prevention?

43 7.6 (6.3)

8 CGM Can temporary use of CGM assist people with prediabetes 
to obtain a better understanding of how diet and physical 
activity affect the blood glucose levels and thereby be used 
to prevent the progression to T2D?

42 7.4 (6.2)

9 Screening & high-risk groups Can screening be targeted to high-risk groups to optimise 
early identification of prediabetes and how can screening 
methods be implemented in clinical practice?

34 8.3 (7.5)

10 Correlations Which relationships exist between other diseases and predia-
betes, including autoimmune and endocrine diseases?

33 7.3 (5.2)
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despite the close relationship between prediabetes and type 2 
diabetes, research priorities were different for each research 
field highlighting the importance of individual priority set-
tings. Aspects captured in the prediabetes top-10 list, which 
were not in the type 2 diabetes top-10 list, included uncer-
tainties regarding effect of pharmaceutical treatments, use 
of continuous glucose monitoring (CGM) as a learning tool, 
management of prediabetes with a focus on multidisciplinary 
collaboration, and understanding of biological factors affecting 
progression from prediabetes to type 2 diabetes.

To understand the suggested direction for future prediabe-
tes research, it is essential to compare our findings with the 
existing research field. A study explored the global research 
trends in prediabetes between 2013 and 2022 and identified 
five research clusters [1]. Sub-themes within these clusters 
are closely aligned with the sub-themes identified in our 
study (e.g. risk, prevalence, complications, pathogenesis, 
risk factors, lifestyle intervention, primary care, impaired 
glucose tolerance and metabolic syndrome with pregnancy, 
cardiovascular risk, dyslipidaemia); however, our study 
provided more detailed insights into these topics. Addition-
ally, our suggested top-10 list differs by emphasising use 
of CGM, personalised treatment and pharmaceutical inter-
ventions. Further, patient-centric research questions (e.g. 
questions related to patient experience and quality of life), 
which were observed outside the top-10 list, are currently 
not prioritised in the research field.

The international assessment of the top-10 list showed a 
similar trend between the Danish and international scores, 

thus confirming generalisability of the identified top-10 
list. The slightly lower mean for the international group 
(7.1) across all ten questions compared with Denmark (7.8) 
could be explained by individuals with prediabetes and type 
2 diabetes not being included in the international group. 
The international participants were assessed to be similar 
to the researcher group in Denmark based on their educa-
tional background and engagement in relevant international 
organisations focusing on research. In the Danish survey, 
the patient group had the highest mean score across all ten 
questions compared with the three other groups. Therefore, 
although the study was based on participants and research 
questions in Denmark, the results indicate international 
generalisability.

In both surveys each stakeholder group provided dif-
ferent views and priorities. When gathering uncertainties, 
most frequently mentioned topics from patients were general 
nutrition, diet advice and public information & awareness, 
whereas the most frequently mentioned topics from HCPs 
were within clinical guidelines, medication and medical 
interventions. From the interim prioritisation, four out of 
five questions on the patients’ and relatives’ top-5 list were 
only prioritised by these two groups. HCPs and research-
ers agreed on three out of five questions in their top-5 
lists, indicating that these two groups were more similar in 
their priorities. Diet, non-medical interventions and use of 
CGM seemed to be the most important topics for patients, 
whereas biological factors, aetiology and symptoms were 
most important to relatives. Economy, screening & high-risk 
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Fig. 4   The mean score for each question on the identified top-10 list 
from each of the four stakeholder groups. Participants scored each 
indicative question from 1 to 10, where 1=Not important at all and 

10=Very important. The mean from the Danish and international par-
ticipants are shown by the dotted lines. T2D, type 2 diabetes
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groups, and prevention & early initiatives were important to 
both HCPs and researchers. Medication and cross-sectorial 
management were prioritised only by HCPs, whereas weight 
and progression to type 2 diabetes were prioritised only by 
researchers. Differences in priorities between groups were 
also observed in the PSP within type 2 diabetes, indicating 
the importance of involving several different stakeholders 
to capture a comprehensive range of perspectives. Further-
more, these findings align with literature indicating that non-
drug treatment in general is preferred by patients and that 
research on drugs is prioritised by researchers [16].

It should be noted that the top-10 list is not definitive 
and that questions outside the top-10 are also important to 
investigate. It is well known that the methodology applied 
at the workshop contains subjectivity in participants’ pri-
oritisation, thus recruitment of another set of people could 
give different results. However, ranking similarities between 
interim and final prioritisation enhanced the reliability of 
the final list. The highest prioritised question on the top-
10 list regarding prevention & early initiatives was also the 
highest jointly ranked question from the interim prioritisa-
tion. Similarly, the second and third ranked questions on 
the final top-10 list were jointly ranked as number four and 
five from the interim prioritisation, respectively. At the same 
time, however, the jointly second highest ranked question 
(economy) and the patients’ highest ranked question (general 
nutrition) in the interim prioritisation were not included in 
the final top-10 list. These changes in priorities between the 
interim and final prioritisation have been observed in previ-
ous PSPs, indicating that sharing and discussing different 
perspectives among stakeholders during the final priority 
setting can affect the individual’s priorities [14, 20, 25, 26]. 
Decision after group discussion compared with individual 
decision has been shown in the literature to reduce bias and 
to help use information more effectively, so each individual’s 
decisions will be based on a broader set of experiences [27]. 
Thus, facilitation of group discussions at the final prioritisa-
tion improved the quality and reduced potential biases.

Reformulation and rearrangement of some questions 
were suggested by participants at the final workshop. In 
general, it was suggested to focus explicitly on people 
with prediabetes at highest risk for progression to type 
2 diabetes instead of all people with prediabetes, since 
a lot of people with prediabetes will return to normogly-
caemia [11]. In addition to this, the importance of dis-
cussing the term ‘prediabetes’ was mentioned. Existing 
literature indicates contradictory findings regarding poten-
tial implications if people are ‘diagnosed’ with prediabe-
tes [10, 28, 29]. This topic was captured in the question 
regarding medicalisation: Should prediabetes be managed 
at all? And if so, should it be called ‘prediabetes’, and 
how can stigmatisation and over-treatment of this group 
be avoided? Thus, even though this question was not 

shortlisted for the final workshop, and therefore not in the 
top-10, the topic seemed crucial to consider and discuss 
in future research.

Key strengths of this study included the systematic and 
transparent approach applied through the entire PSP process 
and the equal involvement and weighting of perspectives 
from patients, relatives, HCPs and researchers. To ensure 
that a broad representative range of perspectives were cap-
tured, an online survey was distributed through several 
platforms to all geographic areas of Denmark. The study 
succeeded in recruiting an acceptable number of people to 
each group, representing diversity in age, geography and 
educational levels. However, a disparity between the repre-
sentation of women (~73%) and men (~26%) were observed 
in both survey questionnaires. Despite attempts to target 
Facebook advertisements specifically to men, we were not 
able to recruit an equal number of women and men, which 
could have introduced some bias to the results. Furthermore, 
the educational levels tended to be higher than expected in 
the general population of people with prediabetes, thus per-
spectives of individuals with lower educational backgrounds 
may not be captured in our analysis [30]. Therefore, due to 
the challenging nature of identifying and thereby recruiting 
people with prediabetes, it is unknown whether the sample 
of people with prediabetes included in this study represent 
the broader population of people with prediabetes. We relied 
on participants to self-report their status as either having 
prediabetes or type 2 diabetes, because it was not feasible to 
conduct a confirmatory blood test due to time and funding. 
Moreover, a sensitivity analysis showed similar patterns in 
the responses originating from people with prediabetes and 
type 2 diabetes. Additionally, information on ethnicity was 
not collected about the participants; thus, it was not known 
whether the sample in this study represents priorities from 
different ethnic backgrounds. Future studies could benefit 
from collecting information on ethnicity and providing sur-
veys in both Danish and English, thus enabling collection 
of uncertainties and prioritisation from people with different 
ethnicities and nationalities [31, 32]. Lastly, there might be a 
risk of missing perspectives on what is important in general 
when focusing only on uncertainties. However, we devi-
ated from the traditional PSP methodology by not assessing 
uncertainties as ‘true uncertainties’, which possibly allowed 
us to capture a wider range of important perspectives.

To maximise awareness and the scientific impact of the 
identified research questions, future work should focus on a 
post-PSP strategy addressing how researchers, funders and 
the healthcare industry should turn the identified research 
questions into action [33]. Integrating these shared priorities 
when setting the scope for new research in prediabetes will 
improve relevance and enhance the possibility that research 
will directly impact individuals with prediabetes and HCPs.
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Conclusion  This study identified a top-10 list of research 
priorities highlighting the most important shared priori-
ties from individuals with prediabetes, HCPs and relevant 
stakeholders in prediabetes. The research questions covered 
several aspects of prediabetes encompassing prevention 
strategies including both medical and non-medical inter-
ventions, diet advice, use of CGMs, risk factors, screening 
and personalised treatment. In general, individuals with pre-
diabetes or type 2 diabetes and their relatives had different 
priorities from researchers and HCPs. Based on the results, 
academia, funders and the healthcare industry should target 
their research within prediabetes to the specific needs of 
patients and HCPs, aiming to enhance the management and 
health of people living with prediabetes.
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