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Comparisons of gait characteristics during obstacle crossing at different heights between

older adults with and without mild cognitive impairment
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Objectives: The objectives of this study were to compare gait characteristics during obstacle crossing between
older adults with amnestic Mild Cognitive Impairment (a-MCI) and non-MCI and to investigate effects of obstacle

height on obstacle crossing in both groups.

Methods: Nineteen older adults with a-MCI (mean age 69.89+6.43 years) and 19 age, gender and body mass index
matched non-MCI (mean age 70.58+6.40 years) participated in the study. Participants were tested on two walking
conditions: 1) low obstacle (10% of leg length), and 2) high obstacle (30% of leg length). Spatial and temporal gait

parameters were recorded and analyzed using 3-D motion capture and analysis system.

Results: For the low obstacle condition, the a-MCI group demonstrated shorter crossing step length and slower
crossing velocity than the non-MCI group (p=0.019 and 0.012, respectively). For the high obstacle condition, the
a-MCI group demonstrated shorter crossing step length, leading heel distance and slower crossing velocity than

the non-MCI group (p=0.041, 0.025 and 0.001, respectively).

Conclusion: Gait characteristics during obstacle crossing in older adults with a-MCI differed from those without
MCI. Furthermore, the differences were prominent in the high obstacle condition. The reduced crossing step length,

leading heel distance, and crossing velocity may place older adults with a-MCI at risk of tripping falls.
Bull Chiang Mai Assoc Med Sci 2015; 48(3): 204-213. Doi: 10.14456/jams.2015.19
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Figure 1 Gait parameters of obstacle crossing. A: leading toe clearance; B: trailing toe clearance; C: trailing toe distance; D: leading heel

distance; E: crossing step length.
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Table 1 Demographic characteristics of the participants (meantSD).

Group
Variables p-value
a-MClI (n=19) non-MCI (n=19)

Age (yr) 69.89+6.43 70.58+6.40 0.744
Gender; men : woman 2:17 2:17 -

Weight (kg) 54.05+9.39 56.53+8.67 0.816
Height (cm) 152.84+7.76 153.42+7.48 0.404
BMI (kg/m?) 23.06+2.90 23.86+2.57 0.374
MMSE (score) 26.00+1.76 29.53+0.51 0.001
MoCA (score) 20.11+4.56 27.16+1.07 0.001
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Table 1 Demographic characteristics of the participants (mean+SD). (continued)

Group
Variables p-value
a-MCI (n=19) non-MCI (n=19)
TGDS-15 (score) 2.21+1.62 1.84+1.17 0.426
Gait speed (m/s?) 1.07+0.14 1.22+0.13 0.002
Stride length (cm) 113.74+12.53 122.57+10.66 0.025
Stride time (s) 1.01+0.09 0.09+0.07 2.86
Stance time (s) 1.48+0.14 1.43+0.12 0.200
Swing time (s) 0.88+0.06 0.88+0.05 0.819

Note: BMI: body mass index; MMSE: Mini Mental State Examination; MoCA: Montreal Cognitive Assessment; TGDS-15: Thai version of the

15-item Geriatric Depression Scale.

2. fudsmainsaeinnafeinune
wams‘imiwzﬁ“ﬂ’agamnﬁummzﬁni’méaﬁﬂmw
ﬁizﬁummga@iw 9 maammaﬁmﬁg\madmjﬂﬁwu
msﬂﬁé’uﬁuﬁ’ﬁuizmwﬂ@jwﬁummgumjaa?aﬁmm’mnﬂ
ﬁ’;LLUiﬁlﬁﬂH’l (no groups x conditions interaction; p>0.05)
Lﬁam‘%ﬂmﬁﬂmzijmju (group effect) WU N&Y a-MClI
i crossing step length, leading heel distance L8 crossing
velocity #88ni1ngu non-MCI adsiiipdAnyn1eaia
(p=0.019, 0.027 waz 0.002 MN&AU) uaziiat3ouifioy
mstauns 2 Bawly (condition effect) wuin luwmsindn
éaﬁﬂm’mi:ﬁugja (high obstacle) mmaﬁ'ﬂsﬁz\mmmjuﬁ

Table 2 Gait parameters of obstacle crossing (mean+SD).

crossing step length ILa¢ crossing velocity waunin
mMItndaReRarszaLsn (ow obstacle) atnadudAy
MIEaa (p=0.019 uaz 0.001 MNEGL) FIuFadluanT9f 2
LLazLi‘iamaaummme@hﬁzwj’mﬂf,juwmw dadund
édﬁ@"u’a’mizﬁue‘i"mﬁju a-MCl i crossing step length a2
crossing velocity #a8ni1ngy non-MCI agsiitiudnAzy
N9&0& (p=0.019 uaz 0.012 UML) HIBMIAAWNITY
é\‘iﬁ@“u?’mizﬁugdmju a-MCl crossing step length,
leading heel distance W&z crossing velocity ﬁfaﬂﬂ’hmju
non-MCl ag198%s&1ANINEDA (p=0.041, 0.025 uaz
0.001 MNEAY) ongaslwnnil 2-4

Gait variable a-MCl non-MCI p-value
Low obstacle | High obstacle | Low obstacle | High obstacle

Crossing step length (cm) 60.40+6.44 58.03+8.81 65.49+6.27 63.41+6.72 | pg=0.019 p.=0.019
Pgc=0.872

Leading heel distance (cm) | 18.77+5.89 17.32+5.80 22.03+4.59 21.28+4.59 [ pg=0.027 p=0.109
Pgc=0.600

Trailing toe distance (cm) 17.35+5.42 17.23+4.92 19.75+7.25 19.92+7.16 | p4=0.186 p:=0.977
Pgc=0.850

Leading toe clearance (cm) | 15.65+3.23 15.81+2.56 16.40+2.88 15.20+3.07 | p4=0.931 p=0.251
Pgc=0.140

Trailing toe clearance (cm) 15.87+4.33 17.97+4.80 15.24+3.36 15.93+4.44 | pg=0.244 p:=0.092
Pgc=0.389

Crossing velocity (m/sz) 1.25+0.23 0.96+0.25 1.45+0.24 1.25+0.25 Pg=0.002 p;=0.001
Pgc=0.074

Note: pg: group effect; pc: condition effect; pgc: interaction: groups x conditions.
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Figure 2 Crossing step length of a-MCI and non-MCI groups during low and high obstacle crossing. (* p<0.05)
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Figure 3 Leading heel distance of a-MCI and non-MCI groups during low and high obstacle crossing. (* p<0.05)
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Figure 4 Crossing velocity of a-MCI and non-MCI groups during low and high obstacle crossing. (* p<0.05)
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