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Abstract 

Background  Practice and delivery of critical care in Asia varies according to healthcare structure, income setting, 
and cultural factors. Identifying research priorities specific to ICU patients and healthcare workers in Asia is needed 
to guide advancement of critical care in the region.

Methods  This was an international cross-sectional survey study with adapted methods from nominal group tech‑
niques. All members of the Asian Critical Care Clinical Trials (ACCCT) Group were invited to submit research ques‑
tion suggestions. Submitted research questions were combined into summarized research questions, grouped 
into research themes, and individually ranked by number of mentions based on the original question submission 
(popularity). National and Regional Representatives rated the top 15% most popular summarized research questions 
by pre-defined importance and feasibility criteria.

Results  Between September 20, 2024 and December 10, 2024, 160 of 228 general members of the ACCCT Group 
(response rate 70.2%) participated in this survey study. The participants were from 112 hospitals across 24 countries 
and regions within Asia. Participants submitted 408 research questions, which were categorized into 15 themes 
and combined into 197 summarized research questions. The top three themes, as ranked by the number of mentions, 
were infection/sepsis, general ICU care, and structure/training/staffing/teamwork/safety. A threshold of 4 men‑
tions was used to identify 26 summarized research questions that represented the top 15% most popular questions. 
Research questions related to sepsis and acute respiratory distress syndrome were ranked most important and feasi‑
ble across the region.

Conclusion  Twenty-six of the most popular research questions in critical care were identified by Asian ICU workers 
and researchers to drive research agenda in Asia for the next decade.
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Introduction
The Asian Critical Care Clinical Trials (ACCCT) Group 
is a research collaboration of intensive care unit (ICU) 
clinicians and researchers from Asia [1]. The mission of 
the group is to “improve the practice of critical care med-
icine and the outcomes of critically ill patients through 
collaborative clinical research in Asia.” Since its forma-
tion in 2012, the group has conducted the MOSAICS I, 
MOSAICS II, ACME, SABA, AISPO, Asian ABC, Asian 
ABC2, and IMPROVE studies [2–8]. The research areas 
have ranged from sepsis epidemiology to evaluation of 
end-of-life care practices in Asian ICUs.

Compared to other national critical care trial groups 
and networks, the group comprises representation from 
28 individual countries and regions that span all income 
groups. Although the diversity within the ACCCT Group 
is a key strength, it also presents unique challenges in 
clinical research, including variability in research capac-
ity and a lack of centralized funding. In addition, dif-
ferences in case-mix, healthcare structure as well as 
geographical and cultural factors may affect research 
priorities from individual countries and regions. Thus far, 
the studies conducted by the ACCCT Group have been 
exclusively investigator-led and initiated by individual 
researcher interests [2–6].

The ACCCT Group’s vision is to “inspire research 
question on clinically important problems faced by Asian 
intensive care units.” Internationally, research prior-
ity studies have been conducted to foster collaborative 
efforts and drive investigative agendas in critical care, 
encompassing multiple areas such as prehospital critical 
care, pediatric intensive care, critical care nursing, acute 
respiratory distress syndrome (ARDS) and sepsis [9–13]. 
However, these studies have been exclusively focused on 
research priorities in western high-income countries. 
While some of the identified clinical problems are univer-
sal and likely encountered in Asian ICUs as well, research 
priorities specific to ICU patients and healthcare workers 
in the Asian healthcare setting are absent. The objective 
of the Evaluation of Importance and Feasibility of clinical 
research questions in Asian Intensive Care Units (ERA-
ICU) study is to identify a set of research topics that are 
ranked by priority and feasibility to inform the research 
agenda for Asian ICUs over the next 5–10 years.

Methods
Study design
This was an international cross-sectional survey study 
with adapted methods from nominal group techniques 
[14]. All members of the ACCCT Group were invited to 
take part in this study to drive the research agenda for the 
group and the wider Asian critical care community. The 
study was conducted over three phases. In the first phase, 

the study steering committee communicated via elec-
tronic mail and met online to define the importance and 
feasibility criteria that were used to prioritize research 
questions in subsequent phases. In the second phase, all 
ACCCT Group general members were invited to suggest 
research questions. In the third phase, National/Regional 
representatives ranked the most popular research ques-
tions to prioritize the research agenda according to the 
pre-determined importance and feasibility criteria. The 
conduct and reporting of this cohort study followed 
the Reporting Guideline for Research Priority Setting 
(REPRISE) [15]. The study was approved by the Survey 
and Behavioural Research Ethics Committee of the Chi-
nese University of Hong Kong (SBRE-23-0325).

Study steering committee
A study steering committee was convened to design and 
conduct the study. Membership included the ACCCT 
Group Executive Committee and experienced ICU 
researchers within the ACCCT Group who have indi-
vidually led multi-center clinical studies and coordinated 
research projects. The steering group was responsible for 
defining importance and feasibility criteria, designing the 
survey, summarizing and refining research topics, cate-
gorizing research themes, analyzing the data, and report-
ing the study findings.

National/Regional representatives
National/Regional representatives are general members 
of the ACCCT Group who self-nominated and were 
selected by the Executive Committee of the ACCCT 
Group to champion the needs and research priorities of 
individual countries and regions. Selection was based on 
track record in clinical research and diversity in terms 
of age and gender. They were responsible for ensuring 
participation from their respective country/region and 
ranking the summarized research questions based on 
importance and feasibility criteria.

General members of the ACCCT group
ACCCT group general members are healthcare workers 
or researchers working in ICUs in Asia. All self-regis-
tered general members were invited to participate in the 
study.

Scope of research questions
The scope of the study was to develop a set of research 
questions that address the knowledge gap in the clinical 
diagnosis and management of critically ill patients, as 
well as the epidemiology and pathophysiology of criti-
cal illness syndromes, staff and healthcare organizational 
structures, within the context of Asian ICUs. Research 
topics should have a particular emphasis on topics 
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important to, but not necessarily unique to Asian ICUs. 
The intended beneficiaries are critically ill patients and 
ICU healthcare staff in Asia. The goal is to identify rel-
evant research priorities that can be addressed within the 
next decade.

Phase 1: setting importance and feasibility criteria
Each member of the study steering committee was asked 
to generate a preliminary list of components that should 
be included in the importance criteria and feasibility cri-
teria. The steering committee then met online to discuss 
and finalize the components for each criterion (Table 1). 
The purpose of the importance criteria was to inform 
the relative importance ranking of summarized research 
questions in the third round. The feasibility criteria pro-
vided guidance on assessing the practicality of conduct-
ing research studies to address the summarized research 
questions within the Asian ICU setting.

Phase 2: generate research questions
All general members and National/Regional Representa-
tives of the ACCCT Group were invited to participate 
in an online cross-sectional survey to suggest research 

questions (Appendix 1). Guidance was provided to con-
struct research questions according to the scope of 
this study (Appendix  2). The survey was administered 
using REDCap (version 14.3.11) with weekly remind-
ers. Thereafter, the study steering committee grouped 
the suggested research questions into broad themes. 
The committee also combined and refined the suggested 
research questions that were similar and related into a 
set of summarized questions. Each summarized question 
was assigned a popularity score based on the number of 
times it was mentioned from the list of research ques-
tions submitted by the ACCCT Group general members 
at the beginning of Phase 2. The questions were ordered 
by popularity, and the top 15% of research questions were 
brought forward to Phase 3.

Phase 3: ranking research questions based on importance 
and feasibility
Each ACCCT Group National/Regional Representative 
voted on all components of the importance and feasi-
bility criteria for the top 15% of summarized questions 
identified from Phase 2 using a 7-point Likert scale: 7—
strongly agree, 6—agree, 5—somewhat agree, 4—neutral, 

Table 1  Importance and feasibility criteria

Components of the importance and feasibility criteria were drafted by the study steering committee. National/regional representatives used these criteria to rate the 
importance and feasibility of the most popular research questions in phase 3 of the study

Importance criterion Explanation

Novelty The research question/study has not already been addressed fully by existing studies

Uniqueness of Asian critical care The research question/study is especially relevant for Asia due to the unique biology of Asian patients 
and the unique circumstances of Asian critical care

Disease and/or process burden The research question/study focuses on diseases and/or processes that have a high burden in Asia as far as number 
of patients, costs of care, and outcomes are concerned

Anchor programme The research question/study is part of a larger research programme that shows coherence and a long-term view

Future impact The research question/study allows translation of findings into policy and practice that will benefit patients 
and healthcare workers in critical care

Generalizability and relevance 
across income settings

The research question/study produces findings that can be generalized to multiple income settings

Inclusiveness/collaboration The research question/study enhances real and long-term collaboration between many countries/regions, ICUs, 
researchers, and healthcare workers

Upleveling The research question/study facilitates the upleveling and upskilling of researchers, healthcare workers, and ICUs 
in research, clinical, and administrative matters

Feasibility criterion Explanation

Financial costs The research question/study does not require external funding or has already secured financial support

Resources The research question/study uses locally available resources instead of requiring additional support that would make 
both the study hard to conduct and the findings hard to implement

Ethics approval The research question/study will be cleared by local, regional, and national ethics boards

Recruitment The research question/study encourages seamless recruitment of subjects and ICUs

Inter-country/region differences The research question/study can be conducted across many countries/regions despite differences in their research 
climate, patient mix, ICU practices, and healthcare systems

Timeframe The research question/study is feasibly addressed within 3 years

Cultural awareness The research question/study should be sensitive to differences in religion and cultural issues in Asia

Expertise The trial group has the appropriate skillset and expertise to complete the study
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3—somewhat disagree, 2—disagree, and 1—strongly 
disagree. Mean scores were used to summarize votes for 
the importance and feasibility criteria. The overall impor-
tance and feasibility score was calculated by averaging all 
components of the importance criteria and feasibility cri-
teria and then multiplying by 100, respectively. The prior-
ity ranking of summary research questions was based on 
the overall importance and feasibility scores (higher score 
equated to higher priority). During this phase, the popu-
larity score for each summarized question was revealed 
to the National/Regional Representatives.

Statistics
Response rate was calculated by dividing the number of 
respondents by the total number of general members in 
the ACCCT Group. Descriptive statistics such as median 
and interquartile range and percentages were used to 
describe the demographics of study participants. Popu-
larity of summarized questions was calculated by count-
ing the number of times the summarized question was 
mentioned among all submitted research questions. Fre-
quency of number of mentions for all summary research 
questions was calculated. The most popular research 
questions were identified by selecting a threshold for 
number of mentions that approximated to the top 15% 
of questions as ordered by number of mentions. Themes 
were ranked by total number of mentions from included 
questions. Phase 2 and 3 were administered using RED-
Cap (version 14.3.11) with weekly reminders. All statis-
tical analyses and plots were performed and drawn in R 
Studio (version 2024.04.2 + 764).

Results
Study participants
Between September 20, 2024, and December 10, 2024, 
160 of 228 general members of the ACCCT Group par-
ticipated in Phase 1 of this study (response rate 70.2%) 
(Appendix  3). The participants were from 112 hospitals 
across 24 countries and regions within Asia (Fig. 1). The 
demographics of study participants are shown in Table 2. 
The median age was 46 (40–50) years old, and 39% of 
participants were female. The median duration of ICU 
experience was 15 (10–20) years. Most of the partici-
pants were physicians (95.0%). Participants indicated that 
they were interested in conducting survey (82%), obser-
vational (88%) and interventional (70%) studies.

Submitted research questions
Participants submitted 451 responses for research ques-
tion suggestions in Phase 2. After excluding 43 responses 
that were not questions, 408 research questions were 
categorized into 15 themes: acute kidney injury/renal 
replacement therapy, cardiology/cardiothoracic/cardiac 

Fig. 1  Geographical distribution of participants. The geographical 
distribution of phase 2 survey participants

Table 2  Participant demographics

All numbers are shown as median and interquartile range unless specified. 
Demographics of survey participants in Phase 2. ICU intensive care

n = 160

Age (years) 46 (40 – 50)

Female sex (%) 39 (24.4)

ICU experience (years) 15 (10–20)

Healthcare professional (%)

 Dietician 2 (1.3)

 Doctor 152 (95.0)

 Nurse 2 (1.3)

 Pharmacist 2 (1.3)

 Physiotherapist 2 (1.3)

Urban location (%) 153 (95.6)

Type of hospital (%)

 General 39 (24.4)

 Regional 12 (7.5)

 Tertiary 109 (68.1)

 Teaching affiliated (%) 134 (83.1)

Type of ICU (%)

 Cardiology/cardiothoracic 6 (4)

 Medical 36 (23)

 Mixed 105 (66)

 Neurology/neurosurgical 1 (1)

 Surgical 12 (8)

Interested study type (%)

 Survey 128 (80)

 Observational 141 (88.1)

 Interventional 114 (71.3)
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arrest, delirium/sedation, extracorporeal life support 
(ECLS), family, general ICU care, infection/sepsis, neu-
rology/neurocritical care, nutrition/rehabilitation, pal-
liative care, perioperative care/trauma, respiratory care/
failure, shock/intravenous fluids, structure/training/
staffing/teamwork/safety, and ultrasound. The steering 
committee combined and refined the submitted research 
questions, resulting in 197 summarized questions (Sup-
plementary Table  1). These summarized questions were 
collectively mentioned 413 times by the original research 
question suggestions (some of the latter were related 
to more than one summarized question). The top three 
themes, based on the number of mentions, were infec-
tion/sepsis, general ICU care, and structure/training/
staffing/teamwork/safety (Fig.  2 and Supplementary 
Table 2).

A threshold of 4 mentions was used to identify 26 
research questions that were ranked in the top 15% of 
summarized research questions ordered by popular-
ity (Fig.  3, Supplementary Table  3 and Supplementary 
Table  4). The 2 most popular questions were from the 
infection/sepsis theme: “What is the prevalence and 
outcomes of multidrug resistant infections and sepsis 
in Asian ICUs?” and “What is the optimal way to select, 
initiate, dose, administer and stop antibiotic therapy in 
Asian ICUs?” which accumulated 17 and 16 mentions, 
respectively (Supplementary Table  5). Themes that did 
not include at least one of the top 15% of research ques-
tions ranked by popularity included: ECLS, family neu-
rology/neurocritical care, and perioperative care/trauma.

Priority ranking of summarized research questions
All 21 ACCCT Group national/regional representatives 
(100% response rate) rated the importance and feasibility 
of the 26 most popular research questions from Phase 2 
according to the pre-determined criteria (Fig. 3 and Sup-
plementary Table 5). Mean scores for each component of 
the importance and feasibility criteria are shown in Sup-
plementary Table 6 and Supplementary Table 7. Overall, 
the three research questions with the highest priority 
rank by summation of importance and feasibility scores 
were “What is the prevalence and outcomes of multidrug 
resistant infections and sepsis in Asian ICUs?”, “What is 
the incidence and mortality of sepsis and septic shock 
in Asia?” and “What is the incidence, management and 
outcomes of ARDS in Asian ICUs based on the new 2023 
global definition of ARDS?”. The distributions of Likert 
ratings for importance and feasibility criteria of indi-
vidual research questions are shown in Supplementary 
Fig. 1. Overall, the Likert distributions show that higher 
ranked research questions were more skewed towards 
agreement rather than disagreement for most compo-
nents of both importance and feasibility compared to 
lower ranked questions.

Discussion
In this international cross-sectional survey study involv-
ing 162 ICU healthcare workers from 112 hospitals 
across 24 countries and regions within Asia, we identi-
fied 26 summarized research questions that ranked in the 
top 15% of suggested research questions by popularity. 

Fig. 2  Popularity of research themes. The proportion of mentions from all suggested research questions accumulated by all research themes. AKI 
acute kidney injury, ECLS extracorporeal life support



Page 6 of 10Li et al. Journal of Intensive Care           (2025) 13:47 

Fig. 3  Priority ranking of top 26 summarized research questions. Priority ranking of the top 26 summarized research questions by overall 
importance and feasibility score. Popularity of each summarized research question is calculated from the number of mentions for each question 
from 408 original submitted research questions in phase 2
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The top three themes by popularity were infection/sep-
sis, general ICU care, and structure/training/staffing/
teamwork/safety. The research questions with the highest 
priority were related to sepsis and ARDS, as ranked by 
pre-determined importance and feasibility criteria.

Our study showed that ICU workers in Asian ICUs 
were most interested in research questions related to 
sepsis, general ICU care, and organizational issues. This 
is somewhat surprising since sepsis and organizational 
issues have been the focus of many previous ACCCT 
Group studies [2, 3, 5–7, 16, 17]. Their current popular-
ity not only validates the importance of these previous 
studies, but suggests these topics remain relevant and 
challenging in Asian ICUs. The MOSAICS II study has 
previously shown that 1 in 5 admissions to Asian ICUs 
are due to sepsis [2]. This may explain why infection- and 
sepsis-related research questions ranked as the most pop-
ular in our region. Organizational issues, such as optimal 
staffing ratio and training requirements, were also popu-
lar. This reflects the desire to optimize patient outcomes 
given the resource constraints in low-resourced settings 
and variations in organizational structure, staffing, and 
delivery of ICU care in our region [17]. Moreover, the 
Asian ABC study has revealed that ICU bed capacity 
may be relatively limited even in high-income countries/
regions such as Japan and Hong Kong [5]. In fact, variable 
ICU bed capacity is also found across Europe [18]. More-
over, ways to optimize the ICU workforce have also been 
identified as a key research priority by the ICU commu-
nity in the UK [18, 19].

The General ICU Care theme encompassed 32 sug-
gested research questions, but many of these questions 
only had a few mentions. Therefore, although General 
ICU Care was a popular theme, only two questions were 
ranked among the top 15% most popular questions. 
The popularity of “Can artificial intelligence predict and 
improve outcomes of ICU patients across all income 
settings?” reflects artificial intelligence’s emerging posi-
tion as a hot topic in medical research. But interestingly, 
this question ranked lowest for overall priority, primarily 
because it received the lowest score in terms of feasibility. 
This supports the opinion that AI’s potential to transform 
critical care is undeniable, but its implementation and 
practical utilization remain very limited [20].

In contrast, the infection/sepsis theme contained 
the highest number of summarized research questions 
which collectively accounted for 30% of the total number 
of mentions. The question “What is the prevalence and 
outcomes of multidrug resistant infections and sepsis 
in Asian ICUs?” was ranked most important and feasi-
ble. This was not particularly surprising, as an unequal 
burden of antimicrobial resistance (AMR) is predicted 
to inflict the South Asia region in the next few decades, 

particularly in low- to middle-income settings [21]. In 
addition, the recent EUROBACT II study showed that 
adequate antibiotics were provided in just over 50% of 
patients with bacteraemia even when 85% of the cohort 
was from upper-middle to high-income settings [22]. The 
problem is likely worse in Asia where there is a signifi-
cant burden of AMR in low income settings coupled with 
limited access to expensive broad-spectrum antibiotics. 
There is a need to understand the barriers to providing 
the most basic sepsis care of early appropriate antimicro-
bial therapy in Asia [23].

ARDS is one of the most common causes of severe res-
piratory failure that necessitates mechanical ventilation 
and admission to the ICU [24]. The question “What is the 
incidence, management and outcomes of ARDS in Asian 
ICUs based on the new 2023 global definitions of ARDS?” 
was ranked third highest for priority, reflecting interest to 
track both the impact of the new 2023 ARDS definitions 
on prevalence of ARDS and current implementation of 
standard ARDS management on clinical outcomes [25]. 
Furthermore, the concerns on  validity and feasibility of 
the new ARDS definitions in low-resource settings have 
been highlighted by a recent international Delphi study 
[26]. Lastly, the question “What is the current practice 
and challenges of do not resuscitate orders, limitation of 
therapy and end-of-life care in Asian ICUs?” is particu-
larly noteworthy because of the highly variable economic, 
cultural, and religious factors that are associated with 
differences in withdrawing or withholding therapies in 
Asian ICUs [4, 27].

Several key research priorities identified in this study 
are similar to those identified in other settings. A study 
in the UK also found that research on how to provide 
end-of-life care for critically ill patients and help patients 
recover from post-intensive syndrome was of high pri-
ority [28]. Similarly, these were also featured in a recent 
research priority study in low-resourced critical care set-
tings in Asia and Africa [29]. This shows that critically 
ill patients and ICUs from all income settings face some 
common challenges despite contextual differences.

This study had several limitations. First, although we 
captured > 70% of the ACCCT Group members, we did 
not capture the entire spectrum of ICU workers in Asian 
ICUs as evidenced by the predominance of doctors 
from tertiary/teaching hospitals in this cohort. Further-
more, representation in the ACCCT group is limited to 
only 28 countries/regions in Asia. In the future, greater 
engagement with other ICU workers such as nursing, 
physiotherapy, and dietetic teams to facilitate multidis-
ciplinary research and participation from non-teach-
ing hospital ICUs across more countries and regions is 
needed. Second, we did not seek the opinion from criti-
cally ill patients, their families, and the wider community 
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and other stakeholders such as administrators and policy 
makers in this research priority setting study. Although 
they are key beneficiaries, meaningful and representa-
tive views would likely have been difficult to obtain due 
to the range of diseases in ICU patients and differences in 
language, religion, and cultural background of patients in 
Asia. Third, we assumed that components of importance 
and feasibility are weighted equally in ranking research 
questions even though individual hospitals from differ-
ent income settings may value importance and feasibility 
components differently. Weighted analysis was not used 
because this approach would still be arbitrary. Instead, 
we included a full list of importance and feasibility scores 
for reference. Fourth, we prioritized and only ranked the 
importance and feasibility of the top 15% of the summa-
rized research questions by popularity. The 15% thresh-
old was arbitrarily chosen, but nonetheless a full list of 
suggested research questions and their popularity is pro-
vided in Supplementary Table 5.

Conclusion
An international collaborative research network has 
identified 26 of the most popular research questions in 
critical care to drive the research agenda in Asia for the 
next decade. Research questions related to sepsis and 
ARDS were ranked most important and feasible across 
the region.
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