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Introduction

MCI, like those with dementia, have neuropsychiatric symptoms

Mild cognitive impairment (MCI) is the early stage of a number ) ) . . .
and memory impairment that are persistent despite clinical

of neurodegenerative diseases characterized by cognitive and . . . .
interventions [7]. Due to this persistence of symptoms, many home-

functional impairment [1,2]. As lifespan has increased and the . . . .

based or community-based interventions have been used to provide
aging population grown, MCI has become increasingly prevalent
around the world. About 22.3% to 23.2% of the US population 65
years of age or older has MCI, with a projected increase of 9.23
million cases from 2020 to 2060 [3]. About 30% of the older adults

recruited from a memory clinic and 5% of the older adults recruited

patients with the routine care they need. In the current review, we
examined empirical studies and review articles that involved non-
pharmacological interventions. Although such interventions are
often adopted in long-term care of people with MCI [8], a focused

review of their effectiveness and mechanism or mediators is still

from the community converted from normal cognition to MCI in a . . . . .
lacking. Moreover, the majority of studies of interventions for

15- longitudinal 4]. 1 1 ith
5-year longitudinal study [4]. Compared to older adults without patients with MCI have measured cognitive functioning as the

MCI, those with MCI report lower quality of life (QOL) in physical, primary outcome, and it is not clear to what extent the benefits

sychological, social, and environmental domains [5]. For example, . . . .
psy g [5] p of community-based interventions can be generalized to other

older adults with subjective cognitive decline, MCI, or Alzheimer’s . . ) .
domains of the patient’s life [9]. The current review examines

disease reported more sleep problems and reduced health-related

whether and how non-pharmacological interventions improve QOL
quality of life (HRQOL) than normal controls [6]. People with

among people with MCIL.
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Method
Eligibility

Studies published in English-language peer-reviewed journals
were included. Eligible studies examined the effect of at least one
non-pharmacological intervention on at least one domain of QOL
in people with MCI. Clinical trials, quasi-experimental studies,
correlational studies, other research reports, and review articles
were included. Interventions involving both non-pharmacological

interventions and pharmacological or dietary interventions were
excluded from the search strategy.

Search Strategy

PubMed and Google Scholar were used to identify eligible
studies published from the earliest available entry through
August 2021. The search terms were “mild cognitive impairment,”
“intervention,” and “quality of life.” The full text of identified records
resulting from the searches were downloaded and stored in the
reference manager Zotero. The first author then screened the non-
duplicated literature package. Titles and abstracts were screened
for eligibility, and the full text of eligible articles were subsequently
screened by the first author. The reference lists of eligible articles
were screened to identify additional records before screening their
full texts.

Information Synthesis

Synthesis was carried out based on grouping non-

pharmacological interventions into main categories of
interventions. Then, the mechanisms through which each category

of intervention could possibly help improve QOL were examined.
Results
Study Identification and Screening

Duplicates and articles only documenting study protocols were
removed, resulting in 67 studies for review.

Participants

The 40 empirical studies included 42,189 participants, who
were older adults aged 55 and above, ranging from a mean of 62.1
to 87.9 years.

Study Design

Twenty-five articles reported randomized, controlled trials or
single-case trials. Fifteen articles reported correlational or quasi-
experimental studies. Twenty-seven articles were systematic

reviews or meta-analyses.
Outcomes

Among the 40 empirical studies, 36 measured at least one
domain of QOL; 12 used the Quality of Life in Alzheimer’s Disease
(QOL-AD) scale.

Effect of Non-Pharmacological Interventions on the
Quality of Life in People with MCI: QOL was rarely a measure of
intervention outcomes for people with MCI until about the mid-
2000s [10]. In 2013, Huckans and colleagues proposed several
modifiable protective factors for people with normal cognition
to convert to MCI [11], including Mediterranean diet, physical
activity, and cognitively stimulating activities. In the past decades,
many institutions and health providers have utilized cognitively
stimulating activities to improve functioning in people with MCI.
Others have attempted to improve functioning by encouraging
daily life activities that involve physical exercise. Many non-
pharmacological interventions adopted multi-modal approaches
to try to improve functioning in people with MCI. In a study by
Chandler et al, 272 individuals with MCI participated in a 50-
hour group-based behavioral intervention program for two weeks.
Participants were randomly assigned to one of five groups, with each
group lacking one of the five interventions: memory compensation
training, computerized cognitive training, support groups, yoga
practice, and wellness education [12]. Various functional outcomes
of each group were compared against the other groups. The biggest
effect size for QOL resulted from the comparison between the
“no computerized cognitive training” group and the “no wellness
education group,” with the former group having better outcomes.

In another study, 32 older adults with MCI received two 8-week
comprehensive therapy sessions, each consisted of 30 minutes
of physical exercise, a 30-minute reality orientation program, a
30-minute cognitive training program, a 30-minute break, and a
60-minute program that provided reminiscence therapy, cognitive
stimulation, and music therapy in turn [13]. Participants in the
control group (n=32) received three 3-hour sessions per week
for eight weeks consisting of watching general health videos, mild
physical exercises, unstructured conversations, and recreational
activities. Results showed that those in the experimental group
improved significantly more on QOL than those in the control
group. A review of 17 RCTs on exercise and cognitive training
found that combined exercise and cognitive training improved
balance, which is a key risk factor for falls, in older adults with MCI
[14]. The most prominent approach to treating MCI is cognitive
training. A meta-analysis of 17 studies showed significant benefits
of cognitive intervention on MCI. After the cognitive intervention,
participants with MCI obtained mild benefits in QOL [15]. In one
study, 160 older adults with MCI attended either a 5-week cognitive
activity strategy training or a nonspecific education program. The
former intervention improved QOL and immediate attention but
not general cognitive performance [16]. Such studies suggest
that cognitive training that improves various cognitive capacities
and cognitive training that improves QOL may be somewhat
different and have differing targets. Besides cognitive training,
physical exercise is also popular as a recommendation among
practitioners and has shown promising treatment effects on QOL
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in people with MCI [17]. Music-making activities had a moderate
effect on QOL compared to control conditions [18]. Social dancing
is a combination of physical exercise and social activity; research
on older Chinese women living in nursing homes showed that
participating in Chinese square dancing groups resulted in higher
QOL compared to being in a control group that maintained their
usual lifestyle [19].

In 2019, a group of 120 older adults in China participated in
an RCT in which the intervention group attended a moderate-
level aerobic exercise program and the control group attended a
health education program [20]. After 16 weeks, the intervention
group showed greater improvements in cognitive function and
HRQOL than the control group. The benefits of exercise are even
shown in non-intensive physical activities. Eighty older adults with
MCI attended a 1-hour Tai Chi session twice weekly for 16 weeks.
Compared to participants in the control group, who attended
various recreational activities during the same time period, those in
the intervention group reported significantly better physical health,
mental health, and three domains of HRQOL [21]. Some researchers
have suggested that the benefit of exercise on QOL improvement in
people with MCI can be boosted by continuation of physical exercise
and have recommended strategies for supporting adherence [22].
However, it is still unknown how effective those adherence support

strategies are due to a lack of empirical evidence [23].

How does Non-Pharmacological Intervention Improve QOL
in People with MCI?: Multiple mediators have been proposed to
explain the treatment effect of non-pharmacological interventions
on QOL in people with MCI. A correlational study examining
demographic characteristics, physical factors, psychosocial factors,
and QOL in older adults with MCI revealed depression and social
support as significant predictors of QOL [24]. Thus, it is possible
that effective interventions improve QOL in people with MCI by
alleviating depressive symptoms and enhancing sense of social
support. However, the specific mechanism might be intricate
considering evidence showing that interventions designed to
alleviate depression and anxiety, but not to enhance social support,
failed to improve QOL in people with MCI [25]. The strongest
mediator through which non-pharmacological interventions could
improve QOL in people with MCI is depression. In the five-group
intervention study noted above, the largest effect size resulted
from the comparison between the “no computerized cognitive
training” group and the “no wellness education” group, with the
former reporting higher QOL scores [26]. Consistent with the
hypothesis that depressive symptoms might have mediated the
relationship between the intervention and QOL improvement, the
“no computerized cognitive training” group differed from the “no
wellness education” group on measures of mood. Specifically, the
group that received wellness education reported higher scores
for mood than the group that received computerized cognitive

training. Among Korean older adults attending primary care clinics,
depression, age, history of stroke, Parkinson’s disease, cancer, and
diabetes were significant predictors of poorer QOL [5]. An RCT
involving 120 Chinese older adults with MCI found that moderate-
level aerobic exercise improved the participants’ HRQOL through
reducing depressive symptoms (indirect effect: f=-0.705) and
improving sleep quality (indirect effect =-0.205) [20].

Besides depressive symptoms, several psychological constructs
have shown mediation effects between interventions and
functioning in people with MCI, including self-efficacy, awareness
of deficits, and cognitive techniques to make goals and plans.
Correlational studies have shown, in both people with MCI and
their peers with normal cognition, that QOL was significantly
associated with several psychological constructs and physiological
functions [27]. QOL was positively associated with self-efficacy,
extraversion personality trait, and agreeableness personality
trait, daily life functions, social net, work size, spatial cognition
capabilities, and negatively associated with memory complaints,
depressive symptoms, and neuroticism personality traits. A survey
study showed self-efficacy as a mediator between physical function
and perceived QOL in individuals with MCI [28]. However, another
correlational study found that anxiety and depression partially
mediated the effect of self-efficacy on QOL in people with MCI or
dementia, with depression showing a medium mediation effect (b
=0.32,95% CI = [0.23, 0.47]) [29]. Interventions that targeted the
general population might be effective in improving QOL in people
with MCI because they made the patients less aware of their deficits
and symptoms. Research showed that people with MCI or AD who
were aware of their diagnosis reported lower QOL in multiple
domains than those unaware of their impaired cognition [30].
Moreover, participants who expected their functioning to decline
reported greater depression, higher stress, lower QOL, and more
cognitive difficulties than participants who were not worrying
about their conditions getting worse over time. An empirical study
demonstrated the feasibility of a strategy training model for people
with MCI to purposefully address barriers in daily activities by
developing goals and plans for self-identified impaired processes
[31]. Researchers suggested that this model could potentially delay
progress from MCI to dementia via empowering patients to engage

in daily activities.

Community-based interventions also carry out QOL-enhancing
effects on the individual through the power of neighbors and the
sense of being around and engaged with others. In a theoretical
discourse, Unger and Wandersman conceptualized the importance
of neighbors via their social, cognitive, and affective components
[32]. People with a high sense of “neighboring” are more likely to
engage in neighborhood support, form social linkages, participate
in physical and symbolic communication, and perceive a strong
attachment to the community. It is possible that community-
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based interventions could help individuals with MCI improve
QOL through neighboring, thus enjoying social support. Another
possible pathway through which interventions could improve
QOL in people with MCI is by relieving sleep disturbance.
Interventions that were effective in reducing sleep disturbance
include transcutaneous electrotherapy nerve stimulation, physical
exercise, acupressure, mindfulness behavioral therapy, cognitive
training, therapies involving light exposure, and therapies that
affect multiple functional domains [33]. Therefore, it is possible
that physical exercise and cognitive training interventions improve
QOL in people with MCI by relieving sleep disturbance. However,
existing studies on non-pharmacological interventions of sleep
disturbance in people with MCI have had significant clinical and
methodological heterogeneity, rendering any comparison among
them difficult if not impossible.

Discussion

Several reviews on interventions among people with MCI
suggest that evidence-based interventions, especially interventions
that incorporate standardized tests of non-cognitive measures
such as QOL and daily living-related outcomes, should be adopted
[26,34,35]. Although various cognitive training approaches have
been adopted and have shown treatment effects in people with
MCI, there is a lack of a theoretical rehabilitation model to guide the
development and evaluation of evidence-based cognitive training
interventions [11]. There is also a lack of a direct and indirect
measures of efficacy or validity of cognitive intervention programs
aiming to treat MCI [36]. During program evaluation, factors such
as patient gender [37], the matching of intervention type and a
measurement instrument [38], and subjective versus objective
measures of cognition [8] should be considered. Future research
could also explore the possible role of QOL as a mediator in the
relationship between social exercise interventions (e.g., Chinese
square dancing) and improvement in cognition [19,39].
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