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Abstract

The purpose of this study was to measure the
effectiveness of the Interactive Metronome (IM) in
improving cognitive and motor performance in healthy
older adults. As the aging adult population continues to
rise, it is important to explore tools which can support this
population to live as independently as possible for as long
as possible. Literature indicates there is a natural decline
in cognition with aging, and that cognitive decline may be
related to decline in functional performance. Fifteen
healthy older adults completed 18 sessions of IM protocol
and researchers gathered data from IM assessments, d2
Test of Attention, and Nine Hole Peg Test across four
points of measure; a total of 30 participants completed 12
intervention sessions and 3 points of evaluation. Results
indicated a significant increase in change from the
baseline measure to the final point of measure on each of
the three assessments as well as the final assessment
after the shorter round of interventions. Researchers
concluded the participants' improved scores on cognitive
and fine motor dexterity measures might indicate IM
could be beneficial in enhancing or maintaining
individuals for this population Future research should
explore if increased performance on assessment scores
might contribute to increased functional performance.

Keywords: Occupational therapy; Interactive metronome;
Cognitive rehabilitation

Introduction
The rate of growth for adults over the age of 65 is

irrefutable. The population for adults aged 65 and over has
increased from 35.9 million in 2003 to 44.7 million in 2013; it is
projected to more than double to 98 million in 2060 [1]. As the
population grows, the need for research on healthy aging
adults living in their community becomes greater. Research
should address how to improve functioning of adults with

impairments, but it should also focus on prevention of
functional decline due to aging.

The Occupational Therapy Practice Framework (OTPF):
Domain and Process 3rd Edition (OTPF) highlights the need for,
“preservation of occupational identity for those who are at risk
for developing an illness, injury, disease, disorder, condition,
impairment, disability, activity limitation or participation
restriction” (American Occupational Therapy Association
[AOTA]) [2]. Additionally, the International Classification of
Functioning, Health and Disability (ICF) offers a model for
describing functioning and disability; two of the major
components addressed in the model are activities and
participation. Activities and participation are described in
terms of the amount of participation and the restrictions of
the individual based on functioning as per the World Health
Organization (WHO) [3]. Similarly to the Occupational Therapy
Practice Framework (OTPF), the ICF outlines the importance of
viewing an individual’s participation as a primary determinant
of health, and highlights the need for prevention to be a
component of intervention as per WHO, in 2002. In order to
successfully address the needs of healthy aging adults, it is
important to support participation in activities that promote
well-being and enhance self-efficacy so they may live longer
within their communities. Occupational therapists can bolster
the health of populations in need through utilizing
preventative methods, rather than focusing primarily on
rehabilitative methods [4,5].

Problem
There is a growing initiative to support older adults aging in

the community. Due to the high rate of growth among this
population, more research needs to examine interventions
that support healthy aging in the community [6,7]. Cognitive
decline is a typical occurrence in the aging adult, and these
cognitive changes can impact Healthy Older Adult’s (HOA)
ability to problem-solve and process information efficiently,
potentially impacting Activities of Daily Living (ADL) and
Independent Activities of daily Living (IADL) participation [8].
Participation in occupations such as ADLs and IADLs is
associated with independence [9], and in order to perform
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ADLs and IADLs, individuals must employ the use of executive
functions, attention, memory, fine and gross motor skills
[10-12]. Mild cognitive impairments may disrupt many of
these everyday tasks making it challenging for older adults to
live independently [10,13]. Research is lacking in the area of
intervention methods which can be utilized by therapists to
support HOAs, prevent cognitive decline, and maintain
functional performance in ADLs and IADLs [14,15].

Purpose
The purpose of this study was to examine the relationship

between healthy older adults’ participation in a restorative
modality, Interactive Metronome® (IM) and participant scores
on tests of cognition and motor abilities. Healthy normal aging
adults were choses as this age group has been identified as
seeking to make use and be as healthy as possible in their
golden years of retirement. As the population grows, the need
for research on healthy aging adults living in their community
becomes greater. Research should address how to improve
functioning of adults with impairments, but it should also
focus on prevention of functional decline due to aging [1,16].
The IM was chosen as the training tool because it provides a
standardized measurement that will be compared to the
assessments included in the study. Fifteen healthy older adults
completed 18 sessions of IM protocol and researchers
gathered data from IM assessments, d2 Test of Attention, and
Nine Hole Peg Test across four points of measure; a total of 30
participants completed 12 intervention sessions and 3 points
of evaluation Schaffer et al. [17] explains IM is an evidence-
based tool that improves timing, rhythm and synchronization
in the brain which can support motor planning and
sequencing. Koomar et al. [18] states because of the potential
impact on synchronization, IM may be a beneficial tool to
combine with other interventions to support skills such as
motor planning and sequencing in various diagnoses. The IM
was selected as a research tool for this study because research
indicates a positive relationship between IM participation and
scores on tests of motor abilities, attention, and other
cognitive functions in various populations including attention
deficit hyperactivity disorder, cerebral vascular accident,
traumatic brain injury, and coordination disorders [17-21]. The
IM is a brain-based assessment and treatment tool that
focuses on improving motor planning and sequencing through
the use of rhythm, timing, and synchronization of motor
movements [22]. A typical IM session involves the client
standing or sitting with headphones on, and a trigger attached
to the hand glove. The individual be looking at a computer
screen which provides visual feedback during the exercise [23].
Attention is identified as being one of the most basic functions
of the human brain and some theories suggest it is the basis
for many other cognitive functions [24], and motor abilities
enable adults to maintain independence as they age [11].
Therefore, researchers hope to examine the use of IM in the
HOA population to support prevention of cognitive and motor
decline.

Methodology
A review of quasi experimental designs was undertaken and

subsequently a repeated-treatment design was developed and
employed for this study. Specifically the study introduces a
treatment period, removes the treatment for a set period of
time and reintroduces the treatment over time. Thus a 01 × 02
× 03 × 04 nomenclature is used. William Shadish et al. [25]
makes references to the use of this design in discusses the
design’s positive removal of threats to validity of outcomes.
There was no control group; each participant established a
baseline for their individual performance [26]. The IM served
as an intervention tool and assessment tool. In addition to the
Long Form Assessment (LFA); other assessments included in
were measures of cognitive skills and fine and gross motor
abilities. The d2 Test of Attention (d2) addressed the cognitive
components; the Nine Hole Peg Test (NHPT) assessed fine
motor changes.

Prior to data collection, IRB approval was granted. The PI
recruited participants living in a local continual care retirement
community in eastern, NC. Interested individuals were
screened to determine if they met the inclusion and exclusion
criteria. All selected participants received and signed the
informed consent form.

IM developers and researchers suggested that in order for
the treatment to be effective, the participant should receive
treatment three times per week for a minimum of thirty
minutes per session. However, researchers were interested in
assessing if performance changes could occur with less
duration and frequency so treatment sessions were modified
from a previous research project to fit the needs of the healthy
older adult population and included 9 tasks. These Tasks were
submitted as part of the protocols reviewed in the IRB
approval process. They involved Upper Body Movement
patterns where they were hitting a trigger in conjunction with
the IM as an example two handed clapping motion with a
trigger switch in their dominant hand; single handed right/life
clapping on the side of the body; alternating hands crossing
one’s midline in a diagonal movement with touch switches on
each side, etc. In the current study participants completed
only two sessions per week and the shortest session was 15
minutes; progressing to 35 minutes in length. Changes were
made based on the individual’s ability to respond and sense of
endurance for the day.

Analysis and Results
In addition to the Paired t-test analysis that was run, which

had indicated a clear significance in change both in cognitive
changes for attention and attention to detail as well as
improved fine motor skills, a repeated measures analysis was
run. This was possible due to the four different measurements
acquired during the 3 Phases of the study. As anticipated from
the results of the t-tests run the repeated measures analysis
provided significance at the p=0.001 level at each of the
outcomes measurement level with each of the 3 different
measurements. The NHPT was lower in its output change, but
as one was familiar with the raw measurements of
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performance on the NHPT it was typically less than 3 seconds
of change that made a normative change for evaluation
purposes.

A final comparison was run between the group that
completed just the first session of training to the group that
completed both the Phase I and Phase III treatment
interventions. In the analysis, there was a much smaller
indication in significance in change between final outcomes
indicating that clients did make minor improvements p= 0.049
as compared to the p=0.001 value change from Pre-test A => B
or A = > D. The change from B = >D was much less substantial.

Discussion
It is important to recall that the participants of this study

self-identified themselves as living healthy normal status
within their aging process. A number had pre-morbid

conditions that they were living with, as part of their normal
life style. Yet, we see notable, significant change on both the
IM Long Form Assessment and the standardized evaluation
tools used in this study.

In Figure 1 IM Long Form Assessment, one can see the
progress of change in a downward movement on each client.
These downward scores are positive improvements indicating
improved skill levels. These are the raw scores obtained by the
participants. The first 15 completed the all 3 Phases of the
Study and the last 15 completed the initial intervention and
post-test 6-8 weeks out from the treatment interventions. One
can easily see the positive outcomes on the assessment
scores. The same graphic view can be seen with the raw scores
obtained on the Nine Hole Peg Test as illustrated in Figure 2
NHPT A-B-C-D, where A-B-C-D represent the assessments
taken.

Figure 1 IM Long form assessment.

Figure 2 NHPT A-B-C-D.

The participants related anecdotally that the changes they
experienced were subtle changes in their daily lives. Such
things as “feeling more organized”; balancing their check book
seemed easier; signing their name more legibly; enjoyed the
water aerobics classes with more confidence. Indications are
that participants reached a positive change in status and were
able to maintain that level with little statistical change of a 6-8
weeks break, regained their original improves and made a

measureable change in their new level of performance, though
not substantial in comparison.

Conclusion
The use of the Interactive Metronome as an effective

modality in maintaining, enhancing and improving basic daily
life tasks appears to be plausible. While the study has a small
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population and there was no control group, the outcomes
measured over time appear to be more than just
improvements based on learning curves or by chance [25]. The
type of improvements noted in the participant’s daily activities
come as gradual changes that are incorporated into their level
of ability and performance, sometimes without notice [27].
This is much the same way we fail to see our decline in
performance as we age and find that looking over one’s
shoulder as you pull out of the driveway is more difficult than
it used to be. This study leads us to believe it would be
important to do a larger study with varying locations and
include more functional evaluations that are related to an
individual’s ability to perform and their satisfaction of
performance particularly in regard to their ADLs and IADLs.
The IM may be incorporated into therapy for healthy older
adults as a preventative and restorative modality, with healthy
older adults showing signs of cognitive decline in order to gain
more insight into the impact of IM on improving cognition, and
functional performance.
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