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Abstract

Introduction: MCI is considered as a prodromal stage between normal cognitive aging and dementia given its potential to
develop into various forms of dementia, most notably Alzheimer’s disease (AD). This translates to a need for effective
pharmacological and non-pharmacological treatments to prevent the progression of MCI and subsequently slowing AD onset.
This review aims to discuss the effectiveness of pharmacological and non-pharmacological interventions in slowing MCI
progression.

Methods: A literature search was conducted using the PubMed database for randomized controlled trials (RCTs) examining
the effectiveness of interventions with individuals with MCI. Keywords included “mild cognitive impairment”, “drug”,
“treatment”, and “randomized controlled trials”. Articles were evaluated on criteria relevant to the review’s purpose.

Results: Studies on different pharmacological and non-pharmacological interventions demonstrated promising results in
slowing the progression of MCI into dementia. Acetylcholinesterase inhibitors (AChEIs) display favourable results on multiple
cognitive assessments when compared to placebo. Non-pharmacological interventions, such as diet supplementation or
exercise, also have the potential in improving performance in a multitude of cognitive domains.

Discussion: In multiple RCTs, AChElIs displayed effectiveness in alleviating cognitive impairment associated with MCI, but
only temporarily with some adverse effects. Given the difficulty in determining a clear use of AChEls on slowing the
progression of MCI, additional research is needed. Non-pharmacological interventions have also displayed effectiveness
without risk of adverse drug effects. Literature regarding multimodal approaches combining both pharmacological and
non-pharmacological interventions is a novel area of research, and these studies have suggested positive additive effects.
Conclusion: Pharmacological and non-pharmacological interventions for slowing the progression of MCI display promising
results. More studies are needed to determine which treatment plans, whether pharmacological, non-pharmacological, or a

combination of the two, will prove to be the most effective for individuals with MCI.

Keywords: mild cognitive impairment; dementia; Alzheimer’s disease

Introduction

Mild cognitive impairment (MCI) is characterized by
cognitive deficiencies beyond what is considered normal for
a person’s age [1,2]. These levels of cognitive impairments
do not meet the criteria for dementia, since individuals with
MCI are still able to perform daily tasks with little to no
difficulty [3]. The significance of MCI lies in its potential to
progress to various forms of dementia, most notably
Alzheimer’s disease (AD) [2,4]. AD is the most common
neurodegenerative disease and has a remarkably slow
clinical onset [5]. Importantly, by the time AD is diagnosed,
irreversible neurodegeneration has likely occurred, leaving
few treatment options for individuals with AD [5]. It is
estimated that 10-54% of MCI diagnoses will develop into
dementia per year, and 10-15% will develop into AD [6].
This translates to the need for effective pharmacological and
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non-pharmacological treatments to prevent the progression
of MCI and subsequently slow the onset of AD.

Current pharmacological treatments have shown potential
in slowing the progression of MCI, most notably
acetylcholinesterase (AChE) inhibitors. AChEIs have been
widely used to treat symptoms associated with AD, due to
their ability to inhibit acetylcholine (ACh) degradation [7,8].
Low cholinergic function may be associated with the cognitive
symptoms of AD [8]. Multiple cholinergic pathways within
the brain play important roles in cognitive functions such as
consciousness, working memory, and attention [9].
Individuals with AD have consistently shown damage to these
cholinergic pathways, suggesting low ACh may be correlated
with cognitive symptoms of AD [9]. This correlation indicates
the potential protective role of AChEIs for MCI treatment, as
these essential ACh pathways could be preserved [8]. Despite
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the potential benefit of AChEIs, adverse effects have been
noted [10]. This highlights the importance of research in non-
pharmacological interventions, since these alternative
methods may prove to be valuable alternatives to traditional
pharmacological approaches.

Recent research efforts have focused on non-
pharmacological interventions towards slowing the
progression of MCI. Age-dependent changes at the
nutritional level have been thought to play a role in healthy
brain functioning [11-13]. Certain nutrient deficiencies may
exacerbate abnormal development in the aging brain [11].
Omega-3 (n-3) fatty acid (FA) supplementation and
antioxidant administration have been explored as potential
therapies for individuals with MCI. Docosahexaenoic acid
(DHA) is an n-3 FA that plays an important role in
neurotransmission, membrane fluidity, and reducing
inflammation and oxidative stress [14,15]. These properties
may preserve cognitive function, especially in clinical older
adult populations [16].

Oxidative stress, specifically the presence of reactive
oxygen species (ROS), plays an important role in heralding
the presence of AD [17]. Oxidative stress has the ability to
damage cells, specifically within mitochondria, in a way that
will provide a continuous source of ROS [18]. This
continuous source of ROS may play a role in mediating the
progression of MCI to AD [17]. Another large area of
research surrounds flavanols, a subclass of flavonoids that
are proposed to increase neurocognitive performance by
increasing the number and strength of connections in the
brain [19]. Thus, flavanol-containing foods may be a
possible non-pharmacological treatment for MCI.

Moreover, the integration of physical activity as a
treatment has shown positive results in preventing
neurodegeneration in the older adult population [20]. Not
only is aerobic exercise beneficial to physical health, but it
can also stimulate cognitive functions within the spectrum of
dementia severity [21]. Certain types of physical activity
may be even more valuable in terms of cognitive stimulation,
including dance, which combines emotion, coordination, and
acoustic stimulation [21]. Alternatively, a sedentary lifestyle
may be linked to age-dependent cognitive decline,
suggesting a beneficial role of physical exercise on cognitive
functions in older adults with MCI [6]. However, this
research remains preliminary; long-term studies are needed
to substantiate the therapeutic effects of exercise therapy on
MCI progression. Few studies have systematically
investigated this with randomized controlled trials (RCTS).

Given the auspicious findings in the current literature,
the purpose of this review paper is to discuss the
effectiveness of pharmacological and non-pharmacological
treatments in slowing the progression of MCI. In terms of
pharmacological treatments, this review will analyze
AChEIs. In terms of non-pharmacological treatments, this
review will focus on lifestyle changes that can be easily
integrated into a daily routine — specifically dietary changes
and physical activity. To ensure the studies are well
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controlled and that cause-and-effect relationships can be
explored, only RCTs were included in this review [22].

Methods

A literature search was conducted using the database
PubMed. The keywords that were input into the search
engine included (“mild cognitive impairment” AND “drug”
AND “treatment”, AND “randomized controlled trials™). As
this review is focused on primary research, the word
“systematic review” was removed from the literature search.
All studies were limited to the years 2000 to 2021.

The two co-authors collaboratively judged the eligibility
of the first 200 articles in the search. Articles were included
based on their ability to meet the inclusion and exclusion
criteria. Namely, articles were included if they displayed
relevance to our review, and were excluded if they were not
an RCT, lacked clear rationale, had comorbid participants, or
if the study was conducted in a niche field with minimal
supporting studies. Furthermore, studies were excluded if the
participants were diagnosed with AD and not MCI. From this
search, a total of three RCTs were relevant in the
pharmacological section, and seven were relevant in the non-
pharmacological section.

Results
Pharmacological

AChEIs have been demonstrated to be an effective
pharmacological treatment in slowing the progression of
MCI [23]. These medications act to increase the duration and
concentration of ACh present in associated synapses, which
is believed to alleviate cognitive decline in individuals with
MCI [23].

Salloway et al. [24] investigated the usage of donepezil,
an AChE inhibitor, in 270 individuals diagnosed with MCI.
This was done through a double-blind RCT over 24 weeks.
Although the primary measures (delayed recall test and
semi-structured interviews) displayed no significant
difference between donepezil and placebo groups, secondary
measures (including AD assessment scale, naming task,
verbal fluency test) showed promising efficacy of donepezil.
Secondary measures included the Patient Global Assessment
and a modified AD Assessment Scale (ADAS)-cognitive
subscale, both displaying donepezil-treated patients to have
increased scores and subsequently increased general
cognition. A later study conducted by Montero-Odasso et al.
[25] analyzed donepezil’s efficacy in relation to motor
function. A double-blind, placebo-controlled RCT was
employed, and the main outcome of interest was dual-task
gait cost (DTC). DTC is defined as the difference between
gait speed (time to walk a certain distance) while performing
a task and without performing a task. Individuals with MCI
typically have a higher DTC, as they have difficulty
performing a cognitive task while walking. After the study
duration of six months, the donepezil group showed a
significant reduction in DTC.
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Petersen et al. [26] performed an RCT testing donepezil
as a treatment option for slowing the progression of MCI.
Their measures included the Clinical Dementia Rating
(CDR), Mini Mental State Examination (MMSE), and
ADAS-cognitive subscale. Their three-year study found
donepezil treatment to slow the progression of MCI for the
first 12 months of use compared to the placebo group.
However, after the entire study duration, there was no
significant difference in the likelihood of developing AD
between the two groups.

Diet Supplementation

Nutritional changes associated with aging have been
thought to play a role in healthy brain functioning [11-13].
Certain nutrient deficiencies may exacerbate abnormal
development in the aging brain [11]. Recent research has
been interested in the potential beneficial effects of dietary
supplements in slowing the progression of MCI. One focus
is on n-3 FA supplementation, which extends previous
studies linking n-3 FA to reduced cases of dementia [12]. In
the context of MCI, Lee et al. studied the efficacy of fish oil
(an n-3 FA) supplementation on cognitive function in this
population [13]. A 12-month double-blind, placebo-
controlled RCT was conducted using the n-3 FA DHA.
Compared to the control group, the intervention group
showed significant improvement in short-term memory and
working memory. This suggests daily fish oil
supplementation can be an effective non-pharmacological
supplement to alleviate cognitive impairment. These results
are paralleled in Rondanelli et al. examining the role of
nutritional supplementation in preventing or delaying
cognitive impairment [11]. This 12-week double-blind,
placebo-controlled RCT was conducted with older adults
diagnosed with MCI. The experimental group supplemented
with DHA displayed improvements on multiple cognitive
domains compared to the control group.

Dietary flavanols and their antioxidant properties have
been closely associated with improving cognitive function in
older adults with MCI [19]. Commonly found in grapes and
cocoa products, flavanols have shown efficacy in reversing
age-dependent neurocognitive decline [19]. In a study by
Desideri et al.,, 90 participants diagnosed with MCI
underwent an eight-week double-blind RCT [19].
Participants were randomly assigned to consume a drink
containing varying levels of cocoa flavanols (CFs). Four
standardized tests were utilized: the MMSE, Trail Making
Test (TMT) A (to measure processing speed), TMT B (to
measure executive function), and a verbal fluency test
(VFT). This study found improved cognitive performance
with cocoa flavanol consumption, in addition to other health
benefits such as reduced blood pressure. Significant
improvements were observed in all the cognitive domains
measured, even with low levels of flavanol consumption.
These findings are consistent with Mastroiacovo et al. [27],
which also provided evidence that dietary intervention
through regular CF consumption can delay age-related
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cognitive decline. Using the same four cognitive assessments
in an eight-week double-blind RCT, participants were
instructed to either maintain their usual intake of fruits and
vegetables (control group), or to avoid the intake of flavanol-
containing foods (experimental group). The control group
showed improvements in cognitive performance over the
experimental group that had diets deprived of flavanol.

Exercise

Exercise has shown promising results in slowing the
progression of MCI and improving cognitive function
[20,28,29]. An RCT by Tsai et al. [28] examined how acute
instances of aerobic training and resistance training affect
biomarkers of MCI. The study examined certain
neuroprotective growth factors, such as brain-derived
neurotrophic factor (BDNF) and insulin-like growth factor 1
(IGF-1) as biomarkers indicating a lower risk for MCI
progression. These growth factors are at lower levels in
individuals with AD compared to those with slower
cognitive decline. They found acute aerobic activity to
increase BDNF and IGF-1 levels, and resistance exercise
training to increase IGF-1 levels.

Usage of rhythm-based exercise demonstrated increased
cognitive function amongst those with MCI as well. A study
conducted by Lazarou et al. [20] analyzed the usage of
ballroom dancing as a treatment for cognitive decline in 154
participants with MCI [20]. The intervention group
underwent two dance classes per week for 10 months.
Compared to the control group, which displayed a decline in
cognitive function, the intervention group demonstrated a
significant increase in cognitive function, as assessed by
multiple neuropsychological tests, such as MMSE and TMT
B. Furthermore, Shimizu et al. [29] examined the effect of
music movement therapy (MMT) on individuals with MCI.
The experimental groups underwent MMT over a 14-week
period and subsequently demonstrated increased medial
prefrontal cortex activity compared to controls.

Discussion

This review summarizes the effectiveness of current
pharmacological and emerging non-pharmacological
therapies in treating the progression of MCI. The most
prevalent pharmacological treatments observed in the
literature search were AChEIls, whereas common non-
pharmacological treatments included diet supplementations
and exercise interventions.

Traditional Pharmacological Treatments for MCI

Studies by Salloway et al. and Montero-Odasso et al.
demonstrated the effectiveness of donepezil in preventing
the progression of MCI [24,25]. AChElIs can increase ACh
levels in the central nervous system to combat ACh
deficiency found in individuals with MCI [23]. Salloway et
al. showed this increase in ACh may help improve cognitive
function, while Montero-Odasso et al. suggested this
mechanism may additionally help motor function pathways
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[24,25]. Given these findings, AChEIs are currently regarded
as a frequently prescribed drug in individuals with MCI [30].
However, they may not be a viable standalone treatment.

In a review on pharmacotherapies surrounding MCI,
Gauthier suggests that AChEIls have an effect on the
symptomatic aspect of MCI, but do not delay its progression
past the initial 18 months of use [31]. Furthermore, AChEls
have adverse effects ranging from gastrointestinal issues to
abnormal dreams, and therefore may not be suitable for
everybody [31]. Literature including Petersen et al. supports
the hypothesis that AChEIs work in the short term, but not
the long term [26].

Due to the difficulty in establishing effectiveness in
slowing the progression of MCI in the long term versus
simply treating its symptoms over the short term, alternative
methods to AChEIs should be studied.

Novel Non-Pharmacological Interventions for MCI

The potential efficacy of non-pharmacological therapies
was demonstrated in the studies aforementioned. In the studies
examining the effects of n-3 FA supplementation, both
findings illustrated a positive effect in age-related cognitive
maintenance [11,13]. Similarly, experimental groups with
consistent intake of flavanols exhibited healthy cognitive
aging, which suggests its ability to reverse cognitive decline
in normal aging [19,27]. Exercise has shown to increase
neuroprotective factors, which preserve cognitive function to
a higher degree than without, which may slow the progression
of MCI [28]. Furthermore, MMT has the ability to preserve
cognitive function and subsequently slow the progression of
MCI [20,29].

Non-pharmacological treatments may be more
universally applicable, as they provide an option for
individuals who experience or seek to avoid the side effects
associated with pharmacological options [32]. Furthermore,
the majority of non-pharmacological interventions are
unlikely to counteract drug therapies [32]. These reasons
highlight the benefits of utilizing a treatment that involves
exercise or diet changes.

Despite the benefits of applying non-pharmacological
treatment plans, some limitations exist. Studies on non-
pharmacological interventions are still emerging, thus, only
a small body of evidence supports their widespread use.
Though studies in this review demonstrated their
effectiveness in treating MCI, multiple articles claim a much
less definitive result [26,33]. There is a need for more RCTs
investigating the effectiveness of emerging non-
pharmacological interventions, such as n-3 fatty acid
supplementation, flavanol supplementation, and exercise.

Multimodal Approaches

The discussion around multimodal approaches in
treating MCI lies in the effectiveness of combining
pharmacological and non-pharmacological treatments.
Researchers can consider the potential additive benefits these
treatments have if they were taken in conjunction with one
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another. In fact, studies comparing singular treatment
methods to multimodal interventions found higher cognitive
performance in the latter [34]. Previous research suggests
multimodal approaches may increase the effect of each
individual intervention and therefore have positive additive
effects on brain function [34]. However, a disparity in
literature exists regarding the effects of combining cognitive
stimulation, nutritional supplementation, and physical
activity, especially in human participants [34]. Kobe et al.
[34] suggested combining different treatment methods may
exceed the benefits that would otherwise be observed in only
a single treatment method. This study was one of the first of
its kind to demonstrate that n-3 supplementation combined
with aerobic exercise and cognitive stimulation can
significantly reduce atrophy in susceptible brain regions in
individuals with MCI (i.e. hippocampus, frontal regions, and
cingulate cortex). Results further found combined
interventions can pose additive or even ‘“superadditive”
effects on brain structure and function, which can
significantly reduce the rate of atrophy in grey matter
regions.

Future Directions and Limitations

Much of the current literature revolves around treatment
from a pharmacological perspective. The future of non-
pharmacological treatments of MCI is an emerging field of
research that is gaining traction as studies continue to be
conducted. This was observed in the literature with the few
articles that investigated MCI treatments from a multimodal
approach. At the time, Kobe et al. [34] found no other
published studies investigating the effects of n-3 FAs on the
brain structure in participants with MCI. This emphasizes the
novelty in this field of research and translates to a need for
more studies.

Additionally, promising non-pharmacological treatments
have been demonstrated in animal models but have yet to be
established in human studies. For example, Mangifera indica,
or mango fruit, has been found to contain medicinal properties
that provide beneficial effects on oxidative stress [35].
Wattanathorn et al. [35] studied the effects of M. indica on rats
with memory deficits, and found a decrease in oxidative stress,
suggesting an increase in memory performance and
cholinergic neuron density in the brain. Despite these
promising findings, this study is an example of a research field
that is yet to be investigated in humans. Overall, more RCTs
and long-term studies are needed to demonstrate the
effectiveness of both emerging non-pharmacological
treatments and multimodal approaches.

Limitations of this review included the strict inclusion
criteria, which narrowed our sample size. Limiting the
review to only RCTSs resulted in difficulty when analyzing
the long-term effects of MCI treatment. Including
longitudinal studies in the criteria may have been more
comprehensive, as these studies may provide information on
MCI progression over an extended period. Furthermore, the
use of a singular database and its first 200 articles limited the
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comprehensiveness of this review. The first 200 articles were
selected in order of relevancy, based on their compatibility
with the keywords.

Conclusions

Much evidence supports the wusage of both
pharmacological and non-pharmacological treatments in
slowing the progression of MCI. Decreased ACh levels are
commonly observed among individuals with MCI, which
translates to AChEIs being a commonly prescribed
pharmacological treatment [9,31]. Despite their popularity
for treating short-term symptoms, their effectiveness in
slowing the long-term progression into greater degrees of
dementia is not well established. Future research should
continue to investigate the most effective pharmacological
treatment for slowing MCI progression. Additionally,
emerging non-pharmacological interventions for MCI show
promise, but also remain unclear. Diet supplementation and
physical activity have shown efficacy in mediating age-
related changes in those with MCI, but further studies are
still needed to determine long-term advantages [11-
13,20,28,29]. RCTs and long-term studies will continue to
be valuable in establishing effective treatments in slowing
the progression of MCI.
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