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stakeholders on outcome selection for healthy ageing 
trials. An analysis of records from the Clinicaltrials.
gov database pertaining to healthy ageing trials from 
inception to May 2022 was conducted. In addition, 
the findings of a workshop attended by key stake-
holders at the 2022 annual UKSPINE conference 
were qualitatively analysed. Substantial heterogeneity 
was found in the interventions evaluated and the out-
comes utilised by the included studies. Recruitment 
of participants with diverse backgrounds and the con-
founding effects of multi-morbidity in older adults 

Abstract  Advancing age is associated with chronic 
diseases which are the largest cause of death and dis-
ability in developed countries. With increasing life 
expectancy and an ageing population, there is a need 
to conduct trials to extend healthy ageing, including 
targeting biological ageing processes, and prevent 
ageing-related diseases. The main objectives of the 
study are as follows: (i) to review outcome measures 
utilised in healthy ageing trials focusing on phar-
macological therapies, nutritional supplements and 
medical devices; (ii) to summarise the views of key 
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were identified as the main challenges of measuring 
outcomes in healthy ageing trials by the workshop 
participants. The development of a core outcome set 
for healthy ageing trials can aid comparability across 
interventions and within different settings. The work-
shop provided an important platform to garner a range 
of perspectives on the challenges with measuring out-
comes in this setting. It is critical to initiate such dis-
cussions to progress this field and provide practical 
answers to how healthy ageing trials are designed and 
structured in the future.

Keywords  Healthy ageing · Population ageing · 
Outcome measures · Healthy ageing trials

Introduction

Population ageing is an important public health chal-
lenge [1]. Globally, it is estimated by year 2050 there 
will be 392 million people aged 80  years or above 
[2]. There are serious health implications associated 
with this projected demographic change in the next 
few decades [3]. Ageing is associated with chronic 
diseases which are the largest cause of death and dis-
ability in developed countries [4, 5] as well as result-
ing in reduced quality of life of individuals [6]. For 
instance, ageing is considered as a primary risk factor 
for neurodegenerative diseases such as Alzheimer’s 
and Parkinson’s disease which are associated with 
disability and reduced functionality in daily activi-
ties [7]. Moreover, there are serious issues of health 
inequalities amongst older adults which are mainly 
attributed to ethnicity, gender and socio-economic 
position [8–10].

Current research pertaining to ageing mainly 
entails exploring the biological mechanisms of age-
ing to better understand the factors associated with 
age-related diseases to improve health amongst 
older age groups [11, 12]. The increased knowledge 
of the molecular mechanisms associated with age-
ing such as chronic inflammation, DNA damage, 
dysfunctional mitochondria and increased senescent 
cell load has led to testing various therapeutic inter-
ventions [12, 13]. These interventions primarily 
aim to slow the ageing process and increase health 
span by preventing the development of chronic dis-
ease and disability [12].

There are various pharmacological interventions 
that have been indicated by the National Institute on 
Aging (NIA) Interventions Testing Program (ITP) 
in pre-clinical trials which target disease prevention 
and life span extension in rodents [14–16]. At present 
there is no Food and Drug Administration (FDA)-
approved drug for an ageing-related indication [14]. 
Certain drugs such as metformin and rapamycin, 
which are already in clinical use, are being tested in 
human trials to target the ageing process to prevent 
development of chronic diseases [14]. The literature 
suggests that there are unique challenges associated 
with conducting such healthy ageing trials in human 
subjects [17–21]. Some of these challenges include 
lack of a consensus regarding reliable ageing bio-
markers, inclusion of mainly healthy subjects in anti-
ageing trials (due to multi-morbidities and medication 
being an exclusion criteria) and issues of participant 
diversity which weakens the generalisability of find-
ings [17–21].

Moreover, the randomised controlled trials con-
ducted have utilised a diverse range of outcome meas-
ures to determine the effectiveness of interventions, 
suggesting a lack of a standardised approach to meas-
ure outcomes pertaining to healthy ageing [22–24]. 
This makes evidence synthesis and comparisons of 
the effectiveness of various interventions difficult 
[22–24].

These issues could be addressed through the devel-
opment and utilisation of a core outcome set—‘an 
agreed standardised set of outcomes that should be 
measured and reported, as a minimum, in all clini-
cal trials in a specific area’ [25]. This can be achieved 
through multiple stakeholder (industry, clinicians, 
patients and investors) input. It is important for 
these key stakeholders to discuss and agree on ‘what 
to measure’ and ‘how to measure’ in the context of 
healthy ageing trials.

UK SPINE is a national knowledge exchange net-
work composed of higher educational institutions, 
industry and the charitable sector which aims to pro-
mote research in healthy ageing [26]. This study is 
part of the UK SPINE initiative. The objectives of 
the study were to (i) review the outcome measures 
utilised in healthy ageing trials specifically focus-
ing on medicinal drugs, dietary supplements and 
devices; (ii) to summarise the views of key stakehold-
ers (industry, clinicians, patients and investors) on the 
outcomes that they considered most important when 



GeroScience	

1 3
Vol.: (0123456789)

conducting healthy ageing trials and how these can be 
measured as a first step to inform future core outcome 
set development.

Methods

This mixed methods study comprised of an analysis 
of the records of healthy ageing trials registered on the 
Clinicaltrials.gov database and qualitative data collected 
during a workshop with key stakeholders who attended 
the UK SPINE annual conference 2022 [26].

Review of healthy ageing trials

Search strategy and selection criteria

The ClinicalTrials.gov database was searched for 
records of relevant studies. The database is designed 
to provide easy access to summary information on 
publicly and privately funded clinical trials and 
observational studies [27]. The terms ‘healthy age-
ing’, ‘ageing well’, ‘ageing’, ‘anti-aging’ and ‘aging 
process’ were searched from inception to May 2022. 
Studies were eligible if identified as a healthy ageing 
trial of pharmacological therapies, dietary supple-
ments or medical devices. Studies were excluded if 
they included interventions other than pharmacologi-
cal therapies, supplements and medical devices.

Data screening

The retrieved records were downloaded in an Exten-
sible Markup Language (XML) file. Two independent 
authors (MS and OLA) systematically screened for 
eligible studies. Discrepancies were resolved through 
discussion and a third author (MC) was involved 
when necessary.

Data extraction and analysis

Data extraction occurred after the final selection 
of included studies. MS and OLA independently 
extracted details on clinical condition, type of inter-
vention (drugs or devices), outcomes assessed, main 
outcome measures, interventional model, age and 
gender of participants, inclusion criteria of study, 
study funding and study location.

Stakeholder workshop

Aim of the workshop

The UK SPINE annual conference 2022 was designed 
to explore the scientific research behind healthy age-
ing, including showcasing some of the research UK 
SPINE has supported, as well as providing a platform 
for discussion of the broader context for translational 
research to treat age-related conditions [26]. The con-
ference therefore provided the ideal forum to engage 
with key stakeholders that possess the knowledge and 
experiences relevant to the study. A workshop was 
organised to explore and capture diverse perspectives 
from participants on several topics including the role 
of stakeholder groups in conducting healthy ageing 
trials and outcomes selection; outcomes considered 
most important in healthy ageing trials; challenges 
associated with measuring outcomes; and strategies 
for consensus and development of a core outcome set 
(COS) for healthy ageing trials testing drugs, supple-
ments and devices interventions.

Recruitment of participants for the workshop 
and format of the workshop

Individuals registered for the UKSPINE annual con-
ference were invited via email to participate in the 
workshop. The participants were provided informa-
tion sheets and given the opportunity to ask ques-
tions. Written consent was taken prior to starting the 
workshop by researchers (MS and EM) who facili-
tated the workshop.

A summary of the findings of the Clinicaltrials.gov 
analysis was presented to the workshop participants. 
This was followed by interactive discussions using a 
topic guide which had domains pertaining to the chal-
lenges, barriers, the need to develop a COS, strategies 
for development of core outcome set and the role of 
the main stakeholders for measuring outcomes whilst 
testing drugs and devices interventions in healthy 
ageing trials (Table 1).

Data collection and analysis

Flipcharts were utilised to make note of responses of 
participants and highlight key points as the various 
themes were discussed amongst the key stakeholders. 
Personal reflection notes were also taken during the 
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discussions to aid reflection and inform the analysis 
of the qualitative data. The workshop ran for 45 min 
as a breakout session within the conference.

The data was analysed using thematic analysis 
[28]. The data was analysed by MS and EM who 
interpreted explored and reported patterns and clus-
ters of meaning within the given data [29]. This tech-
nique was selected as it allows flexibility as it is not 
tied to any particular discipline or set of theoretical 
constructs [29]. A Computer Assisted Qualitative 
Data Analysis (CAQDAS) package (NVivo 12 for 
Windows) was utilised for this process. The results 
of the study were reported in accordance with ‘Con-
solidated criteria for reporting qualitative research’ 
(COREQ) [30] and ‘Standards for reporting qualita-
tive research’ (SRQR) [31] guidelines to ensure good 
qualitative research practice.

Results

Analysis of healthy ageing trials

The search on the ClinicalTrials.gov database yielded 
342 studies. Of these, 36 primarily focused on testing 
drugs, supplements or devices in healthy ageing trials 
and were included in the review.

Demographic details and study characteristics

A majority of the studies (n = 31; 86%) included were 
interventional studies (Table  3) and just over half 
(n = 20, 55%) were from the USA (Table 2). A wide 
range of interventional models were utilised ranging 
from parallel assignment, cross over assignment to 

observational (Table  3). The age of the participants 
ranged from 13 to 100 years in the included studies 
(Table 3) and most included male and female partici-
pants (Table 3). Funding of 23 was generated by aca-
demia, followed by pharmaceutical industry (n = 5), 
medical manufacturing (n = 5), healthcare institution 
(n = 1) and multi-lateral network (pharmaceuticals, 
academia and non-profit organisations) (n = 2) as 
demonstrated in Table 2.

Conditions considered in the studies

The prevention of a range of diseases was the primary 
goal of the studies. Half of the studies (50%) investi-
gated general ‘healthy ageing’ whilst others focused 
on prevention of specific disease conditions such as 
cognitive impairment, Alzheimer’s disease, hearing 
loss and multiple disease conditions (Table  2 and 
Fig. 1).

Interventions

There was marked heterogeneity in the interventions 
evaluated in the studies as shown in Table 2. Pharma-
cological agents investigated included vitamin D3, 
omega 3 fatty acids, phosphate, creatine monohydrate, 
maltodextrin powder etc. (Table  2). Devices investi-
gated included Tele-Tai Chi, non-invasive brain stimu-
lation and in-home resonance-based electromagnetic 
field protection device (Table 2).

Outcome measures utilised in studies

In total, 15 studies included cognitive outcome meas-
ures such as working memory task and performance 

Table 1   Workshop discussion guide

• Please kindly share your professional background and experience of working or being affiliated with healthy ageing trials?
• What type of studies (interventions tested in healthy ageing trials) have you been involved with?
• In your opinion, which outcomes should be considered most important whilst testing effectiveness of pharmacological or device 

interventions in healthy ageing trials?
• In your opinion what are the challenges associated with measuring outcomes in healthy ageing trials?
• In your opinion, is there a need for core outcome set development for healthy ageing trials? That is an agreed standardised set of 

outcomes that should be measured and reported, as a minimum, in all healthy ageing trials
• If yes, please share your thoughts and opinion of why you think there is a need for core outcome set development for healthy age-

ing trials
• In your opinion which stakeholders should be involved in developing core outcome set development for healthy ageing trials?
• Briefly describe the strategies that can be utilised for consensus and development of a core outcome set for healthy ageing trials?
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(Table 2). Other outcome measures included diagnostic 
(biomarkers and lab tests) (n = 12), physiological (pupil 
size, muscle thickness, physical activity etc.) (n = 12), 
biochemical (blood oxygen levels, plasma nitrates, hor-
mone levels etc.) (n = 5), mental health (e.g. Beck’s 
inventory) (n = 1) and patient-reported outcome meas-
ure (n = 1) as depicted in Table 2.

Stakeholder workshop

Demographic details and themes identified 
from the workshop

There were a total of 10 participants that attended 
the workshop. The workshop participants had diverse 

18, (50%)

3,( 9%)
1,( 3%)

1, (3%)

4, (11%)

2, (6%)

1, (3%)

4, (11%)

1, (3%) 1, (3%)

Healthy ageing/ aging

Alzheimers disease

Rickets

Sarcopenia

Cogni�ve impairment

Hearing loss

Skin disease

Mul�ple disease condi�ons
(diabetes, hypertension, heart
failure etc.)

Peripheral neuropathy

Nutri�onal status

Fig. 1   Type of disease conditions addressed in studies (n = 36)
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professional backgrounds including academics 
(n = 2), investors (n = 2), representatives of pharma-
ceutical industry (n = 2), clinician (n = 1), patient and 
public involvement and engagement (PPIE) man-
ager (n = 1), patient (n = 1) and policy maker (n = 1). 
Their experience of healthy ageing trials ranged from 
1 to 5  years. The following themes were identified 
(Table 4):

i)	 Role of stakeholder groups
	   A central finding of the workshop was the 

acknowledgement that whilst academia and the 
pharmaceutical industry commonly take the lead 
in healthy ageing trials, a larger number of stake-
holders should be involved. A PPIE manager 
elaborated about the significance of academics 
and pharmaceutical industry professionals initiat-
ing healthy ageing research:

‘Academia and pharmaceuticals have the 
required knowledge and skills to conduct 
research. Not everyone can understand the bio-
logical process involved in ageing and how it 
can be intervened. They should lead firstly and 
then engage and involve other key stakeholders’

An academic whilst emphasising the need to adopt 
a collaborative approach for designing health ageing 
trials commented:

‘I think it should be a collaborative approach, 
the academia needs to generate the evidence 
which can be shared with the key stakehold-
ers such as industry, policy makers and even 
patients and their engagement officers while 
designing aging trials considering the multi-
morbidities in the elderly’

ii)	 Important outcomes to consider in trials
	   Various outcomes were identified as important 

whilst testing drugs and devices in healthy age-
ing trials. These included mobility, autonomy, 
quality of life measures, diagnostic (lab tests and 
biomarkers) and assessment of physiological 
indicators. It was further emphasised by the par-
ticipants that it was important to develop consen-
sus amongst the key stakeholders whilst select-
ing the outcomes to fully assess the interventions 
and its effects on the life span and health span of 
patients.

	   Similarly, a policy maker highlighted the 
patients’ perspectives whilst considering out-
comes:

‘In my opinion mobility, autonomy and quality 
of life measures are extremely important to con-
sider especially from the perspective of patients’

iii)	 Challenges associated with measuring outcomes
	   Recruitment of participants and the confound-

ing effects of multi-morbidity in older adults 
were identified as key challenge of measuring 
outcomes in healthy ageing trials. In particular, 
the recruitment of cohorts which are representa-
tive of the general population, including (but not 
limited to) ethnic minority groups at greater risk 
of age-related diseases. Statistical powering of 
studies was a major hurdle to address. Retention 
of participants and providing ongoing support 
were also critical factors for consideration as sug-
gested by participants.

A pharmaceutical industry representative elabo-
rated on the challenges associated with measuring 
outcomes in healthy ageing trials:

‘As elderly patients generally have multiple 
morbidities, polypharmacy and associated side 
effects of existing drug prescriptions can influ-
ence the outcomes that are assessed of a par-
ticular intervention. The findings can be biased 
and not truly representative of the effectiveness 
of the drug. It is worth considering the complex-
ity of chronic disease and its treatment among 
the elderly patients’

A senior academic mentioned the challenge of 
patient recruitment and retention:

‘Most trials exclude elderly patients with mul-
tiple diseases, it is important to recruit a rep-
resentable sample and make the findings gen-
eralizable… another concern I would say is 
that such trials are lengthy and recruiting and 
retaining elderly population in such trials can 
be challenging. You can’t overlook dropouts as 
well; this also has to be taken into considera-
tion’

iv)	 Suggested strategies for establishing core out-
comes
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Table 4   Thematic analysis of workshop discussions

Theme Subtheme Quotes

Role of stakeholders Responsibility of academia and pharma industry ‘Academia and pharmaceuticals have the required 
knowledge and skills to conduct research. Not 
everyone can understand the biological process 
involved in ageing and how it can be intervened. 
They should lead firstly and then engage and 
involve other key stakeholders’

Collaborative approach ‘I think it should be a collaborative approach, the 
academia needs to generate the evidence which 
can be shared with the key stakeholders such as 
industry, policy makers and even patients and their 
engagement officers while designing aging trials 
considering the multi-morbidities in the elderly’

Important outcomes to consider Essential outcomes ‘In my opinion mobility, autonomy and quality of 
life measures are extremely important to consider 
especially from the perspective of patients’

Other outcomes ‘Outcomes such as diagnostic which may include 
lab tests and biomarkers should be carefully con-
sidered and I think…assessment of physiological 
indicators are also very important’

Challenges associated with measuring outcomes Co-morbidities and specific interventions ‘There are challenges in teasing out the right out-
comes due to the intervention that is selected and 
I would say that the comorbidities developed in 
ageing further complicates it’

‘As elderly patients generally have multiple morbidi-
ties, polypharmacy and associated side effects 
of existing drug prescriptions can influence the 
outcomes that are assessed of a particular inter-
vention. The findings can be biased and not truly 
representative of the effectiveness of the drug. It is 
worth considering the complexity of chronic dis-
ease and its treatment among the elderly patients’

Participant recruitment and retention ‘Most trials exclude elderly patients with multiple 
diseases, it is important to recruit a representable 
sample and make the findings generalizable… 
another concern I would say is that such trials 
are lengthy and recruiting and retaining elderly 
population in such trials can be challenging. You 
can’t overlook dropouts as well, this also has to be 
taken into consideration’

Powering of trials ‘While designing trials powering of trials to get 
information related to novel biomarkers can be dif-
ficult and if we don’t get it right it can influence the 
findings of the study and its interpretation’

Attributing outcomes to a set of measures ‘It is important to mention that attributing outcomes 
to a set of measures that provide information about 
the drug mechanism and the ageing biology being 
modulated can be challenging… when dealing with 
pharmacological interventions…it can always be 
difficult to get this right… careful consideration is 
required I would say’
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	   Different strategies were suggested for estab-
lishing a core outcome set for healthy ageing 
trials. It was suggested that the evidence gener-
ated from previous published literature can serve 
as an important starting point to build consen-
sus amongst the key stakeholders. It was further 
emphasised that academics should take a lead in 
such discussions. An academic commented:

‘The subject matter experts such as research-
ers and academics who have the relevant and 
substantial experience in healthy ageing tri-
als should lead the discussions, but future 
design should be informed by wide consulta-
tion, particularly representative of the target 
population for healthy ageing trials, this I 
think will be the right approach’

The significance of a diverse population in con-
sensus building exercise was highlighted by the 
PPIE manager who suggested:

‘Diverse representation from population 
groups in terms of gender, ethnicity and socio-

economic backgrounds should be involved and 
engaged in consensus building exercise’

A pharmaceutical representative whilst discussing 
further refinement and development of mutually 
agreed COS suggested:

‘I think at later stages of development focus 
group discussions and Delphi approaches are 
very useful methods which can be utilized for 
refinement and consensus of mutually-agreed 
core outcomes set’

Discussion

Key findings

The main findings of the review highlight that there 
are a range of measures that are being utilised in 
healthy ageing trials testing pharmacological thera-
pies, supplements and medical devices. However, 
even when addressing a similar concept there is no 

Table 4   (continued)

Theme Subtheme Quotes

Strategies for establishing core outcomes Building consensus ‘Probably we can aid consensus between trials test-
ing different pathways or mechanisms of ageing 
biology, particularly in the current… absence of 
ageing being a registerable endpoint itself. This 
would aid development of novel therapeutics and 
biomarkers, giving researchers a common, test-
able, framework, and allow comparison between 
outcomes’

‘Diverse representation from population groups 
in terms of gender, ethnicity and socioeconomic 
backgrounds should be involved and engaged in 
consensus building exercise’

‘Perhaps a staged approach taking the views of each 
would be helpful to set out the initial thoughts…
concerns prior to the design of an initial consulta-
tion document that can be iterated. It will be 
important to take into account similar efforts in 
other territories…countries and by other stake-
holders’

Building on existing evidence ‘The subject matter experts such as researchers and 
academics who have the relevant and substantial 
experience in healthy ageing trials should lead the 
discussions, but future design should be informed 
by wide consultation, particularly representative of 
the target population for healthy ageing trials, this 
I think will be the right approach’

Focus groups and Delphi approaches ‘I think at later stages of development focus group 
discussions and Delphi approaches are very useful 
methods which can be utilized for refinement and 
consensus of mutually-agreed core outcomes set’
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standardised approach to assessment of these out-
comes. A range of outcome measures were consid-
ered important by workshop participants for healthy 
ageing trials which included mobility, autonomy, 
quality of life measures, diagnostic (lab tests and 
biomarkers) and assessment of physiological indica-
tors. It was discussed that recruitment of participants 
and the confounding effects of multi-morbidity in 
older adults act as key challenges of measuring out-
comes in healthy ageing trials. The analysis of data 
from the workshop highlighted the potential value of 
reaching consensus on a COS that could be assessed 
in future healthy ageing trials. Different strategies 
were suggested for development of COS which 
included gathering information from previous pub-
lished literature, active involvement of key stake-
holders in discussing key findings and conducting 
focus group discussion and use of Delphi methodol-
ogy for further refinement and mutual agreement on 
consensus of COS.

Comparison of study findings with existing evidence

Presently there is a dearth of biomarker and resource 
development to investigate novel biomarkers and 
therapeutic interventions [32]. There is also a need 
to validate the existing biomarkers that are cur-
rently being utilised including composites of differ-
ent markers for utilisation in clinical trials related 
to ageing [13, 32]. Moreover, the literature suggests 
that outcomes associated with healthy ageing should 
be multidimensional positive health outcomes and 
comprehensively measure the functionality of indi-
viduals and adaption to environmental challenges in 
context with their social, mental and physical well-
being [33]. Similarly, the World Health Organisation 
also strongly advocates health as a holistic concept 
inclusive of the essential domains of social, physi-
cal and mental wellbeing [33]. The studies included 
in the review utilised some of the outcomes meas-
ures based on these broader domains to assess the 
effectiveness of interventions (drugs or devices) in 
healthy ageing and other age-related diseases but 
there was marked heterogeneity in measures used 
in these trials. The diverse range of outcomes, cri-
teria and scales for measurement of effectiveness of 
interventions utilised in the studies suggest a lack of 

a standardised approach to measure outcomes per-
taining to healthy ageing. This makes comparisons 
of the effectiveness of interventions difficult. It can 
be further argued that even within individual trials 
focusing on limited outcome measures may not fully 
capture the benefits of the drug or device interven-
tion with regard to its contribution both towards the 
health span and life span of patients [34–36]. Impor-
tantly, it is increasingly recognised over the last 
few decades that life span and health span are dif-
ferent attributes associated with health outcomes of 
interventions and cannot be interchangeably used to 
interpret study findings [35].

The participants recruited in the studies included 
in the review included healthy individuals with a cer-
tain level of physiological functionality and neuro-
cognitive abilities. It can be argued that inclusion of 
only healthy older adults and excluding individuals 
with co-morbidities and multiple drug prescriptions 
can influence the effects of interventions targeting 
ageing making them less relevant to the older popu-
lation [13].

The findings of the review and workshop high-
light the significance of development of a core out-
come set for healthy ageing trials. This is substanti-
ated by the fact that there is increased emphasis in 
recent literature on utilisation of common data ele-
ments and core outcome measures to address the 
issues of interpretation, generalisation and imple-
mentation of the research findings of clinical trials 
[37]. Moreover, the funding bodies and regulatory 
agencies also strongly advocate the standardisa-
tion of reporting and conducting clinical trials [38]. 
The workshop participants (academics, clinicians, 
patient public representative, industry representa-
tives and patient) recommended the need for mul-
tiple stakeholders to collaborate and design healthy 
ageing trials and develop core outcome set with spe-
cial consideration of complications of co-morbidities 
amongst older patients. This finding is supported by 
evidence which describes the key challenges asso-
ciated with measuring healthy ageing suggesting a 
multi-sectoral approach whilst designing such tri-
als [39, 40]. The findings of this study suggest that 
one of the main challenges associated with measur-
ing outcomes in healthy ageing trials is the recruit-
ment of participants who are truly representative of 
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the general population. Various studies conducted in 
developed countries support these findings and high-
light the complexities of diverse socio-demographic 
characteristics, multi-morbidities and the prevail-
ing health inequalities amongst the ageing popula-
tion [39, 41, 42]. Hence, it is equally important to 
include individuals from diverse backgrounds in 
COS development as emphasised in the workshop 
by the key stakeholders.

Limitations of the study

The limitations of the review include that there 
are certain limitations associated with the search 
engine clinicaltrials.org such as the search engine 
not having all information on studies and records 
can be changed by a responsible party. Neverthe-
less, it is very unlikely that the researchers would 
change the intervention (drugs or devices) and the 
set outcome measures once the study has been ini-
tiated. The review only focused on pharmacologi-
cal therapies, supplements and medical devices and 
did not include other interventions such as behav-
ioural, dietary or social interventions. Another 
limitation of the study can be that in-depth quali-
tative interviews were not conducted to capture 
views of key stakeholders. This methodology can 
yield more information about the perceptions of the 
key stakeholders and offer a more robust analysis 
opportunity. However, the workshop was designed 
to answer focused themes/questions and provided 
efficient opportunity to extract important informa-
tion from a wide range of key stakeholders which 
included academics, clinicians, patient public 
involvement manager, industry representative and 
patient. The workshop was conducted as part of 
conference breakout, which limited participation to 
conference attendees. Findings from the workshop 
were very important, and including a diverse range 
of relevant stakeholders however it would have 
been useful to include a greater number of partici-
pants to corroborate these views.

Future recommendations

The following key recommendations are suggested 
based on the findings of the study:

• There is a need for core outcome set development for healthy 
ageing trials (for comparability across interventions and 
within different settings to better interpret and increase the 
generalisability of the findings of the studies) by active col-
laboration and evidence-based consensus with key stakehold-
ers in accordance with the COMET initiative [25]

• The multi-morbidities associated chronic health complica-
tions, ongoing treatments associated with ageing should be 
carefully considered whilst testing pharmacological thera-
pies, supplements and medical device interventions

• Future studies should aim to recruit participants from diverse 
backgrounds to increase the generalisability of findings

Conclusion

A range of outcome measures have been used to 
support endpoint assessment in healthy ageing trials. 
The diverse range of outcomes, criteria and scales for 
measurement of effectiveness of interventions utilised 
in these studies suggest a lack of a standardised 
approach to measure outcomes pertaining to healthy 
ageing. This makes comparisons of the effectiveness 
of interventions difficult. The workshop provided an 
important platform to garner a range of perspectives 
on the considerations around the use of outcome 
measures in clinical trials for healthy ageing. It is 
critical that such discussions occur to progress this 
field and provide practical answers to how trials of 
this type are designed and structured.
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