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Abstract

There is currently no consensus on the most important treatment outcomes in patients
with mild cognitive impairment (MCI). As part of developing a core outcome set for
MCI, we conducted a pragmatic scoping umbrella review to summarize outcomes
reported in previous studies. Six electronic databases were searched from inception
to August 2023. Systematic and scoping reviews in English with >70% of studies
describing at least one quantitative outcome of interventions involving adults with MCI
were eligible. Verbatim outcomes were extracted from eligible papers within selected
reviews. From 170 papers covering 153 studies from 42 reviews, 143 unique outcomes
were identified. Global cognition was the only outcome reported by more than 50% of
studies. Two-thirds of outcomes were reported by no more than three studies. Hetero-
geneous outcome reporting limits evidence synthesis and treatment evaluation. A core
outcome set for MCl is warranted to standardize outcome reporting and offer stronger
evidence for decision-making.

KEYWORDS
Alzheimer’s disease, clinical trials, core outcome set (COS), mild cognitive impairment (MCI),
outcome selection

Highlights

* MCI describes cognitive decline beyond that expected for age, but without signifi-
cant impact on daily functioning.

* There is currently no consensus on what outcomes should be prioritized in clinical

trials or routine care for MCI.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2026 The Author(s). Alzheimer’s & Dementia published by Wiley Periodicals LLC on behalf of Alzheimer’s Association.

Alzheimer’s Dement. 2026;22:e71800.
https://doi.org/10.1002/alz.71800

wileyonlinelibrary.com/journal/alz | 10f 20


https://orcid.org/0000-0002-7688-766X
https://orcid.org/0000-0002-5870-2094
https://orcid.org/0009-0003-0436-8937
https://orcid.org/0000-0002-7931-6862
https://orcid.org/0000-0002-2808-3552
https://orcid.org/0000-0002-2601-9258
https://orcid.org/0000-0003-3418-8112
https://orcid.org/0000-0003-0352-665X
https://orcid.org/0000-0002-0017-9595
https://orcid.org/0000-0003-1591-6997
mailto:victoria.gabb@bristol.ac.uk
http://creativecommons.org/licenses/by/4.0/
https://wileyonlinelibrary.com/journal/alz
https://doi.org/10.1002/alz.71800
http://crossmark.crossref.org/dialog/?doi=10.1002%2Falz.71800&domain=pdf&date_stamp=2026-09-05

2oi20 | Alzheimer’s &Dementia

GABBET AL.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

1 | BACKGROUND

Mild cognitive impairment (MCI) describes a clinical syndrome where
there is a decline in cognitive function worse than expected for age,
but without significant impact on daily functioning.! MCl is often the
earliest symptomatic stage in neurodegenerative diseases, such as
Alzheimer’s disease (AD), preceding dementia onset.? Around 39% of
patients with MClI progress to dementia in cohort studies longer than 5
years, with an annual conversion rate of approximately 10%.°

MClI is etiologically and prognostically heterogeneous.” It is often
classified into subtypes depending on whether memory is affected
(amnestic or non-amnestic) and how many cognitive domains are
affected (single-domain or multi-domain).> The speed of decline can
vary, and some patients may have stable MCI or revert to pre-morbid
cognition with treatment.® It is also common for patients with MClI
to present with multiple risk factors, co-morbidities, and a com-
plex neuropathological profile, all of which complicate diagnosis and
treatment.” As access to biomarker testing varies globally but is typ-
ically limited to specialist clinics or research,® often the underlying
cause and, therefore, likely trajectory of MCl remain unknown for both
patients and their healthcare team.?

There is currently no standardized treatment pathway following
a diagnosis of MCI.1011 patients with MCI often have limited or no
follow-up until progression to dementia is suspected,? or they may be
offered non-pharmacological treatments or symptomatic treatments
off label.1314 Recent progress in anti-amyloid therapies is promising
for MCl due to AD; however, these treatments are currently expensive,
not widely available, and are only modestly beneficial.1>1¢ Moreover,
many patients presenting to memory clinics will not be eligible for
these treatments, with contraindications including other suspected
causes of MCI, cerebrovascular disease, and APOE4 status.!1-17.18
Therefore, MCl will likely need a multi-therapeutic approach, and more
research is needed to identify effective treatments.!?

To develop better care for people living with MCI, it is crucial to
understand what outcomes need to be improved. Choices of outcome
(what is measured) and outcome measure (how it is measured) in inter-
ventional trials are critically important, as these determine whether a
treatment can be considered effective.2° However, at present, consen-
sus regarding which outcomes are most important for individuals living
with MCl is lacking.2*

A core outcome set (COS) is a minimum, standardized list of out-
comes that should be measured and reported by clinical studies for

a given condition.?2 Developed through consensus with stakeholders

* This scoping umbrella review highlights the breadth of outcomes and outcome
measures used in interventional trials for MCI, with a focus on cognition.
* These findings will support the development of a core outcome set for MCI to

improve outcome reporting and trial design.

including patients, families, healthcare professionals, and researchers,
COS help to ensure that the most meaningful outcomes across stake-
holder groups are consistently included, promote transparent outcome
reporting, and enable synthesis across research studies.?223 COS
development typically involves a literature review to identify outcomes
reported in published studies, alongside qualitative interviews to iden-
tify additional outcomes that are important to stakeholders, followed
by a Delphi study to prioritize important outcomes for the COS and a
consensus meeting of stakeholders.2*

This systematic scoping umbrella review forms the first part of a
program of work to develop a COS for MCI.2! The aim of this review is
to generate a list of outcomes that have been reported ininterventional
trials in participants with MCI. A secondary aim was to identify which
outcomes and outcome measures have been most frequently reported.

2 | METHODS

Given the volume of relevant trials identified in preliminary database
searches, a scoping umbrella review of interventional studies in adults
with MCI was undertaken. Scoping umbrella reviews are increasingly
utilized in health research?>2¢ and bring together the strengths of
both scoping and umbrella reviews. Umbrella reviews integrate data
from multiple reviews and enable research questions to be answered
where a substantial number of systematic reviews are already avail-
able related to the area of interest.?’ As the scope of the research
question is broad and methodological, the scoping umbrella review
approach is most suitable.2® The review was performed in accor-
dance with the Joanna Briggs Institute (JBI) methodology for umbrella
reviews.2? The review protocol was registered in the PROSPERO
database (CRD42023452514). The full study protocol was published
online?! and has been registered with the Core Outcome Measures in
Effectiveness Trials (COMET) database (No.2117).

2.1 | Eligibility criteria

In line with the JBI guidance, the eligibility for inclusion in the
review was defined using the Population, Concept, Context (PCC)
framework.2? As this is an umbrella review, the only papers retained
for inclusion were peer-reviewed published reviews. Systematic or
scoping reviews with at least 70% of studies meeting the criteria
summarized below were eligible for inclusion (Table 1).
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TABLE 1 Eligibility criteria for reviews and records in umbrella
review.

Inclusion criteria Exclusion criteria

* Population: Adults aged 18
years or over, diagnosed with
mild cognitive impairment
(MCI) according to
standardized research or
clinical criteria

* Population: Diagnosis not
explicitly meeting standard or
clinical diagnostic criteria for
MCI (e.g., subjective memory
complaints); mixed cohort (MCI
and non-MCl) where outcomes

* Concept: Interventional trials are not available separately for
reporting >1 quantitative individuals with MCI
outcome * Concept: Observational study,

* Context: Available in English reporting qualitative outcomes

language®, * Context: English translation
community-dwelling unavailable, care home
residents

*Primary articles not available in English were subtracted from the denom-
inator used to calculate “> 70% included studies to be eligible” require-
ment to reduce bias against interventions predominantly conducted in
non-English-speaking countries.

2.1.1 | Population

To be eligible for inclusion, reviews needed to include community-
dwelling adults (aged 18 or over) diagnosed with MCI according
to standardized research criteria or clinical diagnosis. Where mixed
cohorts (e.g., MCl and dementia) were included, outcomes for partici-

pants with MCl needed to be reported separately.

2.1.2 | Concept

We included scoping and systematic reviews reporting quantitative
outcomes from interventional trials. Observational studies or studies

including only qualitative outcomes were ineligible.

2.1.3 | Context

Reviews had to be published in English and focus on interventions that
took place in the community (i.e., not in care homes). There was no

restriction on geographical location.

2.2 | Search strategy

The search strategies were developed by an experienced medical
librarian (SR) in collaboration with the research team. Searches were
conducted in Embase (Ovid), CINAHL (EBSCOhost), PsycINFO (Pro-
quest), Medline (Ovid), PROSPERO, and COMET from inception to
August 7, 2023. Free text terms and subject headings were used for
MCI and evidence reviews (Appendix A). Search results were limited
to human studies, and a language filter was applied to include only
papers published in English. Medline records were removed from the

Embase search to avoid duplication. Results were de-duplicated using a
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RESEARCH IN CONTEXT

1. Systematic review: Despite several core outcome sets
established for dementia, the trial outcomes most rele-
vant to MCl are not yet established. Several publications
describe challenges around outcome selection and how
meaningful outcomes to patients may not reflect out-
comes chosen in trials.

2. Interpretation: Our review highlights the breadth of
outcomes used to assess interventions in MCl and is
consistent with the need for a core outcome set in MCI.

3. Future directions: Outcomes reported in publications
may reflect the interests of academics, funders, and reg-
ulatory agencies. Interviews with patients and relatives,
as well as healthcare professionals and researchers, may
identify further outcomes of importance and provide con-
text. Integrating perspectives from different stakeholder
groups will be needed to ensure the core outcome set is
meaningful, pragmatic, and useful.

reference management software package (EndNote 21.5) before being
uploadedto Rayyan.30 Each citation reviewed at title, abstract, and full-
text screening was screened by at least two independent reviewers,
with disagreements resolved via discussion or via the decision of a third

reviewer.

2.3 | Data extraction and analysis

Verbatim outcome extraction from the source manuscripts is recom-
mended for reviews as part of COS development.24 Thus, this review
was initially designed as a modified umbrella review, with planned
extraction of verbatim outcome data from all eligible primary studies
included in all eligible systematic and scoping reviews.2! The num-
ber of eligible reviews was substantially higher than anticipated and
full-text screening suggested considerable overlap and saturation in
both the primary studies and outcomes identified. There is a lack of
guidance on how to manage unexpectedly large reviews as any pro-
tocol changes may introduce bias or not fully address the research
question®132, Therefore, a stratified sampling approach based on
intervention type was used. Data were extracted from all eligible pri-
mary studies of all reviews within an intervention type with fewer
than five eligible reviews. For intervention types represented by five
or more reviews, 50% of reviews were selected at random. Data
was extracted from the full texts of eligible primary studies within
these selected reviews. Further information is provided in Appendix
B.

Data from the retained reviews was extracted using a researcher-
developed data extraction form. Study characteristics and verbatim

outcomes and outcome measurement tools were extracted indepen-
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dently and checked for accuracy by another author. The wording of
verbatim outcomes was reviewed and standardized to generate a list
of unigue outcomes. Outcomes were then categorized according to the
core areas and outcome domains identified by Dodd’s taxonomy for
outcomes in medical research.®3

We adopted the current working definition of a unique outcome
as “one that has original meaning and context. Outcomes with dif-
ferent words, phrasing, or spelling addressing the same concept and
context should be categorized as one outcome” and we did not con-
sider outcomes measured at different timepoints as unique.®* Where
it was unclear how granular the unique outcome should be, a prag-
matic and iterative approach was adopted involving discussions within
the research team and people with lived experience of MCI to deter-
mine whether including the more granular outcome was specifically
meaningful in MCI.

The number and percentage of studies reporting each unique out-
come is reported, alongside verbatim examples taken from papers. The
wording of verbatim outcome measurement tools was reviewed and
standardized and the number of times a tool was used is reported.
Where studies used a composite (e.g., Z-score of the sum of multiple
instruments) or only part of a validated test without also reporting val-
ues for the full standalone assessment, this adaptation was described

instead.

2.4 | Patient and public involvement

Patient and public involvement (PPI) enhances the real-world rele-
vance and impact of research and is increasingly incorporated into
systematic reviews.3> Two PPI co-investigators with lived experience
of MCI and dementia (WBM, AR) were integral to the study manage-
ment group, which met regularly throughout the project to oversee
study progress and quality. Additional PPl contributors with lived expe-
rience of MCl and dementia as patients, partners, and relatives helped
to design the study. The PPI group were consulted on decisions on
whether outcomes could be considered unique and outcome granu-
larity. PPl contributors were not involved in the review process or

reporting.

3 | RESULTS

The search resulted in a total of 30,374 records, of which 15,460
remained after duplicates were removed (Figure 1). After assessing
titles and abstracts, 979 records were selected for full-text screening,
of which 65 records were considered eligible. Following stratification
by intervention type, 39 reviews were included in the analysis, and
data were extracted from 154 primary studies taken from 174 papers
(Appendix B). Each review added a mean of 1.9 (range: O to 6) unique
studies not included by another review. Approximately half of the stud-
ies (N = 74, 48%) were included by more than two reviews, mean
(standard deviation [SD]) = 2.3 (1.8),range = 1to 11.

3.1 | Characteristics of included reviews

Thirty-nine reviews were included covering the following intervention
types: cognitive interventions (N = 10), traditional Chinese medicine
(N =7), non-pharmacological interventions (N = 4), multidomain inter-
ventions (N = 4), exercise (N = 4), computer-based cognitive training
(N = 3), dance (N = 2), non-invasive brain stimulation (N = 2), phar-
macological (N = 2), and not specified (N = 1). Seven eligible reviews
contained eligible articles but no unique studies not included in
another review, suggesting saturation of relevant studies. Additional

information on the reviews included is provided in Appendix B.

3.2 | Characteristics of included studies

Study characteristics for included primary articles are provided in
Appendix C. The analysis included studies published in 31 countries
across six continents, with the highest proportion of studies under-
taken in the United States (N = 26, 17%) and China (N = 24, 16%)
(Figure 2). The most common intervention type was cognitive (N = 42,
27%), followed by multi-domain interventions (N = 31, 20%) (Figure 3).
Most studies were randomized controlled trials (N = 126, 82%) and
included participants with MCI not otherwise specified (N = 89, 58%)
or amnestic MCI (N = 61, 40%). Most studies used the Petersen
criteria®®3” for diagnosing or confirming MCI (N = 90, 58%). Studies
were published between 2002 and 2022. Studies excluded from eligi-
ble reviews were predominantly due to not being available in English
or not meeting defined MCl population criteria (Appendix C).

In total, 14,064 participants were included in the analysis. Of the
142 studies reporting sex, 57% (N = 7848) were female and 43%
(N = 5859) were male. Three studies recruited only women.38-40
Of the 144 studies reporting or allowing a calculation of mean age,
participants were aged 71.0 years (SD = 4.2) on average. Race,
ethnicity, or nationality information was scarcely reported, though
notable exceptions include a behavioral activation study focused on
Black individuals*! and a virtual reality intervention based on Korean
culture.*2 Similarly, socioeconomic status or educational attainment of
participants was typically not reported, though one study tested the
effectiveness of visual art therapy and specifically recruited illiterate

older adults in a Tanzanian village.*3

3.3 | Main findings

Five hundred fifty-two outcomes were extracted verbatim and coded
into 143 unique outcomes across 18 outcome domains and four of
the five core areas of Dodd’s taxonomy32: Physiological/Clinical, Life
Impact, Resource Use, and Adverse Events (Table 2). The studies
reporting each unique outcome are provided in Appendix D.

There was substantial heterogeneity in how verbatim outcomes
were worded and the level of detail or granularity provided (Table 2).

Eighty-nine (61%) outcomes were reported by three or fewer studies,
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Reviews identified from:

Databases (n = 28,475)
Medline (n = 3994)
Embase (n = 14,876)
CINAHL (n = 5241)
Psyclinfo (7 = 4364)

Registers (n = 1899)
Prospero (n =1 899)

!

Reviews screened at title

(n = 15,460)

Reviews screened at abstract
(n=1764)

v

Reviews screened at full-text
(n=979)

A

Reviews assessed as eligible at
full-text screening

(n=65)

Reviews included in analysis
(n=39)

A\

Reviews removed before screening:
Duplicate records removed (n=
14,914)

Reviews identified from:
COMET (n=7)

Reviews excluded
(n=13,696)
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Reviews excluded
(n=785)

Reviews sought for retrieval

Reports not retrieved
Duplicate (n = 1)

Reviews excluded:
Did not meet MCI criteria
(n =637)
Duplicate (n = 125)
Not systematic/scoping review (n
=95)
Not interventional (n = 29)
No access and/or not published
in English (n = 16)
Not reporting outcomes (n = 7)

(n=6)
!

Reports assessed for eligibility
(n=6)

Reviews not included in analysis:
High number of included (= 5)
reviews for intervention type
(n=26)

A4

Reviews excluded:
Results not available (n = 2)
Not MCI (n =2)
Not interventional (n=2)

FIGURE 1 PRISMA flowchart, adapted from PRISMA 2020 flowchart by Page et al. (2021), https://doi.org/10.1371/journal.pmed.1003583.

1 5 10 15 20 25 30

FIGURE 2 Geographical distribution of included studies.
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(Continued)

TABLE 2

Percentage of studies (%)

Verbatim examples of outcome from primary studies No. studies

Outcomes

Outcome domain

Core area

“Cardiorespiratory fitness”

Cardiorespiratory fitness

Respiratory, thoracic, and

=2)

mediastinal outcomes (N

“Aerobic fitness,” “VO2 max,” “aerobic conditioning”

Aerobic fitness

3

“Cardiovascular outcomes,” “cardiovascular fitness,” “intima media

thickness of the distal right and left common carotid artery”

“Serum VEGF,” “VEGFR1”

Cardiovascular health

=3)

Vascular outcomes (N

Vascular endothelial

growth factor

“Arterial blood pressure”

Blood pressure

“Burden of caregiving,” “caregiver burden”

Caregiver burden

1)

Societal/carer burden (N

Resource Use
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with around one-third of outcomes (46/144, 32%) reported by only a
single study. Global cognition was the most commonly reported out-
come, and the only outcome reported by over half of included studies.
Only six outcomes were reported by at least 20% of included stud-
ies: global cognition, executive function, episodic memory, memory,
depression, and attention.

3.3.1 | Life Impact

Eighty-four Life Impact outcomes were reported covering eight out-
come domains: cognitive functioning, emotional functioning/wellbeing,
physical functioning, social functioning, role functioning, global quality

of life, personal circumstances, and delivery of care.

Cognitive functioning

In total, 38 unique outcomes relating to cognitive functioning were
reported at different levels of granularity (Figure 4). Broadly, the out-
comes mostly related to overall cognitive functioning and specific
domains and subdomains of cognitive functioning such as memory,
attention, executive functioning, language, and orientation. Addi-
tional outcomes related to meta-cognitive abilities and spiritual well-
being.

The top five most frequently reported outcomes across all studies
related to the cognitive functioning outcome domain. Global cogni-
tion was the most frequently reported outcome, followed by executive
function, episodic memory, attention, and memory. Global cognition
was typically measured using one or more standardized cognitive
assessments covering multiple domains such as the Mini-Mental State
Examination (MMSE)** or Montreal Cognitive Assessment (MoCA)**
or a combination of domain-specific assessments (e.g., digit span, word
list recall, drawing, digit-symbol substitution).

Memory was frequently reported across different studies in dif-
ferent ways. Ten outcomes were specific subtypes of memory (e.g.,
prospective memory, semantic memory, associative memory), while
three outcomes related to meta-memory (understanding of factors
affecting memory, perceived control over memory, and memory strate-
gies). However, modalities were collapsed (e.g., verbal memory, visu-
ospatial memory) to prevent an excessive number of unique memory
outcomes and because these were often not explicitly stated within

papers.

Physical functioning

Fourteen physical functioning outcomes were identified. Broadly,
these outcomes were related to balance, mobility, physical fitness, and
activity levels. Physical activity was the most frequently reported out-

come and was often measured using either self-report or actigraphy.

Emotional functioning/well-being

Fourteen unique outcomes were identified relating to emotional
functioning/well-being and covered general mood and well-being out-
comes, adjusting and accepting the MCI diagnosis and related symp-

toms, and attitudes toward the patient’s self (e.g., self-esteem, self-
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FIGURE 4 Schematic showing hierarchy of unique outcomes for cognitive functioning domain.

confidence). Mood was typically measured with depression and anxiety
scales, with other aspects of emotional functioning and well-being
measured with more specific scales (e.g., self-efficacy for managing
MCl scale,*® Brief-COPE*7).

Delivery of care
Six delivery-of-care outcomes were identified which related to partici-
pants’ subjective experience of interventions and outcomes relating to

adherence and feasibility.

Role functioning

Five role functioning outcomes were identified. The most common
role functioning outcome was instrumental activities of daily living
(IADLs), which was typically assessed with a specific IADL scale or
performance-based assessment. The second most common physical

functioning outcome was the broader outcome of functional ability,

which was measured by a wide range of assessments (e.g., cognitive
scales, activities of daily living [ADL] or IADL scales, Clinical Global

Impression scales).

Social functioning

Four outcomes relating to social functioning were identified, with three
outcomes reported by a single study. Aspects of social functioning cov-
ered included social participation/engagement, conversational ability,

and relationships with partners, family, and friends.

Global quality of life

Two global quality of life outcomes were identified, quality of life and
health-related quality of life, which were reported across 15 and five
studies, respectively. The RAND 36-item Health Survey,*” the EuroQol
5-Dimension 5-Level questionnaire (EQ-5D-5L),*8 and Quality of Life-
Alzheimer’s Disease*? scales were frequently used to measure quality
of life.
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Personal circumstances

One outcome relating to personal circumstances, goal-oriented reha-
bilitation, was identified. It was measured in a single case study3®
using bespoke goal attainment ratings and the Canadian Occupational
Performance Measure.?

3.3.2 | Physiological/Clinical

Fifty-eight Physiological/Clinical outcomes were reported covering
nine outcome domains: nervous system outcomes; psychiatric out-
comes; immune system outcomes; metabolism and nutrition outcomes;
endocrine outcomes; respiratory, thoracic, and mediastinal outcomes;
musculoskeletal and connective tissue outcomes; vascular outcomes;

and general outcomes.

Nervous system outcomes

Sixteen nervous system outcomes were reported, including outcomes
relating to neuropathology (e.g., amyloid burden, tau burden), brain
structure and function, and progression to dementia. The most fre-
quently reported outcome was brain volume or structure followed by

functional connectivity.

Metabolism and nutrition outcomes

Ten metabolism and nutrition outcomes were identified and included
outcomes usually measured in the blood and related to glucose
metabolism, lipid and fatty acid metabolism, and vitamin and amino

acid metabolism.

General outcomes

Nine general outcomes were reported, covering physical health, sleep,
traditional Chinese medicine outcomes, and a signaling protein relating
to cell growth, tissue repair, and angiogenesis (fibroblast growth factor
2). An additional general outcome, bespoke outcome related to inter-
vention, was generated to capture three instances in two studies where
reviewers and lived experience experts agreed that the outcome was
highly intervention-specific and it was unclear how to extrapolate to
another outcome. Body composition was the most commonly reported
general outcome and was typically calculated using height and weight.

Psychiatric outcomes

Six psychiatric outcomes were reported and included both generic
terminology (e.g., behavioral and psychological symptoms of demen-
tia) and more specific psychiatric conditions and symptoms (e.g.,
anxiety, rumination). The most frequently reported psychiatric out-
come was depression, which was often measured using standardized

questionnaires such as the Geriatric Depression Scale.”?

Immune system outcomes
Five immune system outcomes were reported covering immune cells,

immune signaling, and phagocytosis. All were measured in the blood.

Endocrine outcomes

Three endocrine outcomes (cortisol, cortisol awakening response, and
insulin-like growth factor 1 [IGF-1]) were reported. Cortisol awakening
response was measured using serial saliva sampling, with cortisol and
IGF-1 measured in the blood.

THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

Vascular outcomes

Three vascular outcomes were identified. Cardiovascular health was
the most commonly reported vascular outcome and was measured
in various ways including lipids, blood pressure, maximal oxygen
consumption (VO2 max), and thickness of the carotid artery.

Musculoskeletal and connective tissue outcomes

Three outcomes relating to muscular strength and muscle endurance
were categorized as musculoskeletal and connective tissue outcomes
and were measured using a sit-stand test, how much weight someone

could lift, and handgrip strength.

Respiratory, thoracic, and mediastinal outcomes

Two related outcomes, cardiorespiratory fitness and aerobic fitness,
were reported and categorized as respiratory, thoracic, and medi-
astinal outcomes but could also have been categorized as cardiac
outcomes as they related to both cardiovascular and respiratory
health. VO2 max was typically used as a measure of cardiorespiratory

or aerobic fitness.

3.3.3 | Resource use

A single outcome relating to societal/carer burden, caregiver burden,

was reported across five studies.

3.3.4 | Adverse events/effects

A single outcome, adverse events, was reported across 20 studies.

3.3.5 | Outcome measures

Several challenges emerged in mapping outcomes and outcome mea-
surement tools. Multiple outcome measures were used for a single
outcome, outcome measures were listed without defining the specific
outcome of interest, and outcomes and outcome measures could be
listed separately without clarification of which tools were measur-
ing which outcome. Additionally, a single outcome measure could be
used to operationalize different outcomes across different studies. For
example, verbal fluency tests were used to measure verbal fluency as
an outcome itself, as well as executive function or as part of a cogni-
tive battery for global cognition, and the Stroop Color and Word test>2
was used to measure attention, executive function, and psychomotor
skills. The most frequently used outcome measures are described in
Appendix E.

4 | DISCUSSION

This review provided a systematic overview of outcomes, outcome
domains, and outcome measures used in interventional studies for
community-dwelling adults with MCI. We identified substantial het-
erogeneity in both what outcomes were reported and how outcomes

were measured. The results confirm the need for a COS for MCI to
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support future evidence synthesis and ensure that the most meaningful
outcomes to stakeholders are included across interventional studies.

A decline in cognition without a significant impact on ability to func-
tion independently is the defining clinical characteristic of MCI.>® In
line with this, we found that outcomes relating to cognitive function-
ing were prioritized and often included at different levels of granularity,
ranging from global cognition to word finding. In contrast, functional,
social, or quality of life outcomes were reported by relatively few
studies.”*>> Cognitive difficulties may have a notable, albeit mild,
impact on everyday functioning, such as experiencing more challenges
dealing with financial matters, difficulty making or keeping plans, or
decreased involvement in hobbies.?3¢ In addition to cognition, out-
comes that more closely translate to an individual’'s experience of
day-to-day life are important to individuals with MCI and those who
care for them.>” The outcomes included within this review likely reflect
those considered important by researchers, clinicians, and funders and
may not necessarily represent outcomes of greatest importance to
individuals with MCI or those who support them day-to-day, such as
partners or relatives.”® To ensure that stakeholder views are repre-
sented within the final COS, the outcomes from this review will be
collated with outcomes identified through one-to-one interviews with
individuals with MCI, their partners, and relatives, as well as profes-
sionals who support their health and well-being.2! The findings from
the interviews and final COS will be reported elsewhere.

We followed recent recommendations®* to define a “unique” out-
come as “one that has original meaning and context” and collated
assessments across different time points to reduce duplication of simi-
lar outcomes. However, deciding on whether an outcome was unique
remained a challenge. Studies described outcomes in varying termi-
nology and granularity, particularly for cognitive functioning, physical
functioning, and across physiological/clinical domains. Granularity has
recently received more attention in COS development, as it has impor-
tant implications for perceptions of outcome reporting heterogeneity,
as well as the specificity of outcomes included in the final COS.>?
Ambiguity in whether outcomes represented the same or different
outcomes and how granular outcomes should be was resolved via iter-
ative review against Dodd’s taxonomy3? and discussions between lived
experience experts from a PPl group and the study management group
who provided multidisciplinary input and expertise. For example, our
lived experience experts felt strongly that “memory” was not suffi-
ciently granular despite being two levels beneath the outcome domain
“cognitive functioning,” as different types of memory were more likely
to be affected in MCl than others and may be assessed very differently.
Granularity of outcomes will be reviewed again following evidence syn-
thesis with outcomes identified in interviews ahead of the Delphi study
and at the consensus meeting.2! Nonetheless, it is possible that other
researchers may have categorized the outcomes with greater or less
granularity, and we support the guidance recently published that now
recommends more explicitly specifying the level of granularity in the
protocol for future COS development.>?

Most outcomes were measured using validated questionnaires or
assessments (e.g., MMSE,** Geriatric Depression Scale®!) and physio-

logical measurements taken via blood samples or imaging, though some

studies also used unvalidated bespoke measures, subtests, or compos-
ite scores as outcome measures. We also identified several outcome
measures that had been specifically adapted for use in individuals with
MCI, including the Activities of Daily Living for Mild Cognitive Impair-
ment scale,’ the Alzheimer’s Disease Assessment Scale-Cognitive
Subscale-MCl,6* and the Self-Efficacy for Managing MCl scale.®? How-
ever, outcome measurements specifically tailored for MCI were rarely
utilized.

Identifying clinically meaningful change in MCI can be challeng-
ing due to the subtle symptomatic changes observed in MCI,2° high
variability in premorbid ability,®> and compensatory mechanisms that
may mask difficulties.?*¢> We found that some outcome measurement
instruments were used to measure many different outcomes, which
could be related both to different levels of outcome granularity (e.g.,
story recall to measure memory, logical memory, declarative memory)
and to different interpretations of what the tool was designed to mea-
sure. For example, our review identified studies using the Stroop Color
and Word test°2 to measure psychomotor skills, reaction time, exec-
utive function, attention, and inhibitory control. Disagreement on the
interpretation of outcome measurement instruments, particularly on
what cognitive outcomes are being measured, has been reported®?2 and
likely reflects how even seemingly straightforward tasks involve mul-
tiple cognitive or physiological processes.®® Therefore, in addition to
the COS, a core measurement set recommending which outcome mea-
surement instruments should be used for each core outcome is also
warranted to ensure the most appropriate available instruments are
selected for use in clinical trials.

Though it was not the focus of this review, we noted that the quality
of outcome reporting was heterogeneous. Some studies clearly defined
outcome variables and explicitly mapped outcomes to outcome mea-
surement instruments, while this information was more implicit or
vague in other papers. Similarly, whether variables were considered
trial outcomes, baseline characteristics, or screening measures was
not always clear. Reporting guidelines published in recent years, such
as the CONSORT-Outcomes 2022 extension, highlight the increasing
focus on outcome reporting and may help to increase transparency and
support interpretation of future trials.¢”

41 | Limitations

This review included a large number of studies published internation-
ally across 20 years of MCl research, examining effectiveness across a
range of intervention types. The choice of a scoping umbrella review
was suitable for our review purposes to identify outcomes for consid-
eration in a COS for MClI, given the breadth of intervention types and
high number of trials.222? However, we recognize several limitations.
First, the high number of eligible reviews and retained articles
following our comprehensive literature search resulted in our review-
ing and adapting our methodology. The decision to stratify reviews
by intervention type resulted in many retained articles and reviews
that were representative in terms of intervention type while keeping

the scale of the review feasible. It is possible that additional unique
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outcomes could have been identified by reviewing the 28 additional
reviews that were eligible. However, nearly all unique outcomes were
reported by at least two studies, suggesting that we reached outcome
saturation.

Second, as only studies published in reviews at the time of the lit-
erature search were included, the review did not encompass the most
recently published studies, including those of second-generation mon-
oclonal antibodies such as lecanemab and donanemab. However, the
outcomes included in such trials focused on cognitive, functional, and
safety outcomes, which were identified by our review from earlier tri-
als. For example, lecanemab was evaluated against its ability to slow
cognitive and functional decline and reduce amyloid burden in the
CLARITY-AD trial,®® and TRAILBLAZER ALZ-2%? utilized integrated
composite outcomes that combined established cognitive and func-
tional outcome measures to test the efficacy of donanemab. We note
there may be changing trends in the most common outcomes and how
they are measured, for example, increasing utilization of biomarkers
both to determine eligibility and as trial outcomes.”® However, we do
not know of any “missed” outcomes used in recent trials but not picked
up by our review.

The review was limited to studies reported in English, resulting in
the exclusion of non-English articles published within reviews, predom-
inantly studies of traditional Chinese medicine. Our original protocol
specified that more than 70% of studies contained within areview were
required to be eligible at full-text review, which would have excluded
a high proportion of traditional Chinese medicine studies published
in English, exacerbating the bias. Therefore, we adjusted the proto-
col to remove the articles only published in another language from
the denominator used to calculate this eligibility, which retained more
traditional Chinese medicine studies. Restricting reviews to English-
language publications is considered an accepted approach for reviews
with limited resources, and the impact on the results in meta-analyses
has been considered “negligible,”’! though it remains possible that
outcomes used in non-English-speaking countries are different.

Finally, in addition to relevance, outcome choice and measurement
are likely influenced by sensitivity to change, feasibility, and accept-
ability (e.g., cognitive testing is more readily available, less expensive,
and lower burden than amyloid positron emission tomography).617273
Requirements from funders or regulatory agencies may also impact
decisions. For example, the United States Food and Drug Administra-
tion specifically recommend measuring cognition and daily functioning
in drug trials for AD-MCIL.74 While our review captures the breadth
and frequency of outcomes and measures used, it does not capture
the rationale behind the choice of outcome. Through qualitative inter-
views, we will explore what outcomes are important to different
stakeholder groups in MCI and provide additional context regarding

why these outcomes are meaningful.

4.2 | Conclusions

The heterogeneity in outcomes reported in MCI interventional tri-

als provides a rationale for the development of a COS to promote

THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

standardization in future trials of the most meaningful outcomes. Iden-
tifying a COS will help to standardize outcome reporting, allowing
for better synthesis and comparisons in future literature reviews and
meta-analyses, and encourage transparent outcome reporting of the
most meaningful outcomes for individuals living with MCI.
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