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functionality was measured with the mini Physical Performance Test
(mPPT), a 16-point scale to determine functionality. Body composition
was determined using the in Body 770 Bioimpedance (InBody Co,
LTD, Cerritos, CA) method for lean muscle mass, body water and body
fat [46]. All outcome measures were completed by the same physical
therapist (AR) for the duration of the study.

Statistical analyses

Descriptive statistics including means and frequency distributions
for sociodemographic characteristics and study outcomes were used to
characterize the sample. Pre-post di erences between all time-points
(Time 1vs. Time 2, Time 2 vs. Time 3, Time 1 vs. Time 3) were assessed
with paired t tests. Data were analyzed with two analytic approaches
[47]. An Intent-to-treat (ITT) analysis, widely used in clinical trials, is
a strategy for reducing potential biases in observed treatment e ects by
including all participants who started the trial, regardless of adherence
to protocol (e.g. deviations, dropout, withdrawal) [48,49]. e strength
of ITT analyses include preserving integrity of group assignment and
providing a more realistic estimate of true treatment e ects in the
“real-world” where patients may not always follow treatment regimens
[48]. However, missing data and protocol deviations may occur during
most clinical research projects, therefore modi ed ITT analyses are
0 en used in order to preserve study power and control for potential
confounding factors [49,50]. One such modi ed ITT strategy is

the Last-Observation-Carried-Forward (LOCF) approach, which
substitutes missing outcome data with the last measurement taken
before issues with protocol adherence [50]. In this pilot study, two such
instances occurred at time 3 in two subjects (i.e. fasting extended time to
assessment due to previous fall). All analyses were performed with SAS
V9.4 (IBM, Armonk, NY). A p value of <0.05 was considered indicative
of statistical signi cant change, while a p-value <0.1 was considered
indicative of a clinically meaningful trend. Given the pilot nature of the
study, no correction for multiple comparisons was performed.

Results

Sample characteristics

A total of 52 individuals meeting criteria for MCI were evaluated at
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3.4 (range 0-12) consistent with a range of symptomatology from no
complaints to mild symptoms. One individual dropped out a er the

rst 3 sessions due to discomfort from the acupuncture needle, thus 11
individuals were followed for the duration of the study, completing all
three outcome measurement periods (baseline, 4 weeks and 8 weeks).
All 11 participants completed the study, however 2 individuals deviated
from the pre-speci ed study protocol. One participant (female) missed
their nal assessment due to a fall and was not evaluated with outcome
measures until 1 month a er the last acupuncture treatment. One
participant (male) was fasting for a colonoscopy and reported not feeling
well during the cognitive and physical testing. He did not inform the
study team until several days later. To account for protocol deviations,
outcomes were evaluated with both ITT and LOCF approaches for the
11 individuals [48-50]. A total of three adverse events were reported.
One AE (discomfort from needle) was related to the intervention. Two
other AEs (fall and fatigue) were not related to the intervention. No
serious adverse events were reported (Figure 1).

Intent to treat analyses

Cognitive outcomes: Cognitive outcomes included measures of
global cognition (MoCA), mood (HADS-A and HADS-D subscales),
mindfulness (AMPS) and quality of life ratings (QoL-AD) (Table 2).

Global cognition showed trends towards improvement from
baseline to 8 weeks (25.1 vs. 26.3, p=0.090).  ere was no change in
measures of anxiety however there was a signi cant improvement
in depressive symptoms (2.5 vs. 1.3, p=0.040) and mindfulness (36.9

vs. 44.5, p=0.036). Improvement in mood was seen at week 8 while
improvements in mindfulness was seen at week 4.  ere was a trend
towards improved quality of life ratings (42.9 vs. 45.4, p=0.08) that
peaked by week 4 (p=0.004).

Physical performance outcomes: Physical performance measures
included measures of global functionality (mPPT), gait speed
(ZenoMat), postural sway (FallTrak I1), overall balance (Berg), ability
to arise from a chair (STS-5 and TUG), dynamic gait and posture (DGI)
and grip strength (dynamometer).

ere was a signi cant improvement in overall physical
functionality measured with the mPPT (13.6 vs. 14.5, p=0.043) as well
as gait and balance measured by Berg (54.1 vs. 55.0, p=0.005), DGI
(21.7 vs. 23.7, p=0.045), TUG (7.3 vs. 6.2, p=0.001) and STS-5 (11.4
vs. 9.6, p=0.021). Gait and balance bene ts were detected by week 4
and persisted through the end of the study.  ere was a trend towards
improved grip strength (25.4 vs. 26.8, p=0.056). No changes were found
in computerized measurements of gait speed or postural sway (data not
shown).  ere were no changes in anthropometric measurements (data
not shown).

Cognitive outcomes: Using LOCF approaches, global cognition
showed signi cant improvements beginning at week 4 that was
maintained at week 8 (25.1 vs. 27.1, p=0.019).  ere were strong trends
towards improvement in depressive symptoms (2.5 vs. 1.4, p=0.07),
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Time 1 Time 2 Time 3 p value p value p value
Baseline 4 Weeks 8 Weeks Time 2-Time 1 Time 3-Time 1 Time 3-Time 2
MoCA 25.1+26 26.1+2.6 26.3+2.8 0.199 0.090 0.889
B HADS-Anxiety 41+3.2 3.8+3.1 28+20 0.787 0.203 0.314

g&%’;‘;‘fs HADS-Depression 25422 22+18 13+13 0.572 0.040 0.016
AMPS-Mindfulness 36.9 £ 15.9 455+79 44.5+11.7 0.029 0.036 0.654
QoL-AD 429+5.2 46.3+4.2 454 +45 0.004 0.080 0.356
mPPT 13.6+1.7 140+15 145+0.8 0.492 0.043 0.052
Berg 541+18 547+18 55.0+1.3 0.011 0.005 0.277

;';ﬁl'gi' DGI 21728 23015 23705 0.046 0.045 0.120

outcomes TUG 73+12 6.6+0.8 6.2+0.8 0.022 0.001 0.084
STS5 11.4+27 10.0+1.8 9.6+1.7 0.018 0.021 0.081
Grip strength 25.4+85 25.8+10.2 26.5+9.6 0.645 0.162 0.139

*Mean + Standard Deviation; Signifcant p-values are in BOLD

MoCA: Montreal Cognitive Assessment; HADS: Hospital Anxiety and Depression Scale; AMPS: Applied Mindfulness Process Scale; QoL-AD: Quality of Life in

Alzheimer’s Disease; mPPT: Mini Physical Performance Test; DGI: Dynamic Gait Index; TUG: Timed Up and Go; STS5: Five Times Sit to Stand

Table 2: Results from Intent to Treat (ITT) Analyses (n=11).

mindfulness (36.9 vs. 43.9, p=0.058), self-reported quality of life (42.9
vs. 45.2, 0.045) with the lowest scores seen at week 8.  ere was no
change in anxiety symptoms (Table 3).

Physical performance outcomes: Using LOCF approaches, there
was a signi cant improvement in gait and balance measured by Berg
(54.1 vs. 54.8, p=0.012), DGI (21.7 vs. 23.4, p=0.015), TUG (7.3 vs. 6.2,
p=0.001) and STS-5 (11.4 vs. 9.7, p=0.014).  ese e ects were seen by
week 4 and persisted through the end of the study.  ere was a trend
towards improvement in overall physical functionality measured with
the mPPT (13.6 vs. 14.4, p=0.088) and grip strength (25.4 vs. 26.8,
p=0.056). No changes were found in computerized measurements of
gait speed or postural sway (data not shown).  ere were no changes in
anthropometric measurements (data not shown).

Discussion

Inour pilotstudy of MCI-AD individuals,acupuncturedemonstrated
bene ts in cognition, mood, mindfulness and physical performance.
Global measures of cognition (MoCA) and mood (HADS-D) were
both improved and may have overlapping bene ts, i.e. improvements
in mood may lead to improvements in cognitive performance.
Acupuncture in the MCI-AD individuals also demonstrated signi cant
improvements across measurements of global physical functionality.

is may be particularly relevant as there is a strong bidirectional
relationship between cognitive and physical performance and changes

in physical functionality may herald progression of MCI to dementia
[51-53].

ere is a limited body of literature on the use of acupuncture
in patients with cognitive impairment, with most studies involving
vascular cognitive impairment. A recent study explored the role
of acupuncture in reducing risk of dementia following traumatic
brain injury suggesting that at least 5 sessions of acupuncture may
be required to receive bene ts [54]. In a study of 216 patients with
vascular cognitive impairment, acupuncture had a favorable e ect on
ADAS-Cog scores compared with citocoline treatment [22]. However,
a Cochrane systematic review of acupuncture for vascular dementia
found that the absence of randomized clinical trials makes it di cult
to evaluate e cacy [23]. In a randomized controlled trial of 87 patients
with mild to moderate AD, acupuncture was compared with a group
of individuals treated with the cholinesterase inhibitor, donepezil
[21]. e acupuncture group had smaller decreases in ADAS-Cog and
CIBIC-Plus scores compared with donepezil and had fewer adverse
events [21]. A meta-analysis of acupuncture trials for amnestic mild
cognitive impairment reviewed 5 trials with 568 participants compared
acupuncture to nimodipine therapy and demonstrated better clinical
e cacy with mini mental state examination scores [15]. However, there
was concern about the low methodological quality of the included
trials. Prior studies in individuals with and without MCI demonstrated
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changes in fMRI and animal studies of acupuncture demonstrated
improve learning and cerebral blood ow [16,18,24,25].

is study and future controlled trials can accelerate the
development of acupuncture as a therapeutic modality to be included
in adjunctive complimentary medicine treatment models that may
play a role in changing the mindset of current treatment protocols
in Western medicine [12]. For example, a recent study explored the
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