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BACKGROUND

• Impairment in action planning is common in individuals with Mild Neurocognitive Disorder (Mild-NCD)1.

• Reach-to-grasp (RG) movements are goal-directed actions whose kinematics reflect motor planning and cognitive control2.
• Quantitative analysis of RG movements may provide an objective, ecological, and low-burden approach for detecting early

motor-cognitive alterations3.
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AIMS
• Primary Aim: investigate if spatiotemporal characteristics of RG movements differ between Healthy Controls 

(HC) and individuals with Mild-NCD.
• Secondary Aim: identify the task conditions (grip and context) that maximize the differences between HC and 

individuals with Mild-NCD.

PARTICIPANTS

Participant characteristics. Demographic characteristics of HC and individuals with Mild-NCD. Values are reported as mean ± standard deviation or n (%), as
appropriate. Group differences in age were assessed using an independent-samples Student’s t-test after verification of normality and homogeneity of variance. 

Sex and handedness distributions were compared using Fisher’s exact tests

METHODS

Materials and Methods

RESULTS

CONCLUSION & FUTURE PERSPECTIVES

n.

Age

Female (%)

Right-handed (%)

19

73.4±8.1

57.9

84.2

Mild-NCD

14

71.6±9.3

57.1

100

HC p-value

-

0.567

1.000

0.244

HC Mild−NCD

Individual Social Individual Social

1

2

3

4

Grip type Power Precision

Group × Grip × Context: p = 0.033 *
Peak angle: Group × Grip × Context interaction

• HC and Mild-NCD showed significant differences in four of five kinematic parameters. 

• Grip type influenced all parameters, whereas social context had a limited effect. 

• No significant 2-way interactions were found. A 3-way interaction was observed for peak angle (p = .033). 

• Individuals with Mild-NCD showed altered RG performances compared with HC.
• Group differences in the studied parameters (except peak angle) were largely independent of grip type and social context.
• RG perfomance may represent a promising marker of early cognitive decline.

• Investigate additional spatiotemporal and kinematic variables, including measures from other body segments.
• Validate these findings in larger cohorts to improve robustness and clinical applicability.
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Sensor System 
SensHand - UniFi prototype 

Four inertial measurement units 
Sampling 100 Hz4

Signal segmentation to extract parameters3
Individual condition

Social condition Precision grip

Power grip

Experimental Protocol

Parameter Definition

Peak Acceleration Magnitude. It captures the highest instantaneous linear-acceleration demand of the movement: 𝑚𝑎𝑥 𝑎(𝑡)Peak acceleration

Mean Acceleration Magnitude. It summarizes the overall intensity of the linear acceleration profile during the reach, computed
as the average of a(t)

Acceleration

Mean Angular Velocity Magnitude. It summarizes the overall rotational dynamics of the wrist during the reach, computed as the 
average of 𝜔(𝑡)

Angular velocity

Peak angle Peak Angular Velocity Magnitude. It captures the highest instantaneous rotational rate of the wrist: 𝑚𝑎𝑥 𝜔(𝑡)

Time to the dominant peak in the filtered velocity magnitude 𝑣(𝑡) = ∫ 𝑎(𝑡) . It reflects the reach temporal organization.Time-to-vel peak
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