HOW TO OBJECTIVLY ASSES UPPER LIMB FUNCTION IN BREAST CANCER SURVIVORS?
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BACKGROUND:

Decreased upper limb (UL) function is observed in approximately 50% of breast cancer (BC) patients
at six months post-radiotherapy. Currently, UL function is predominantly assessed using self-report
questionnaires, which are subject to known limitations such as recall bias and subjective
interpretation. The FIRST aim of this study is to review the existing literature to identify potential
objective assessment methods of UL function across various populations. The SECOND aim is to
evaluate the accuracy of these selected methods specifically within the BC population.

LITERATURE REVIEW

METHODS: A systematic literature search was conducted using the following databases: PubMed,
Embase, Scopus, Web of Science, SportDiscus, ClinicalTrials.gov, and the International Clinical
Trials Registry Platform.

The search terms applied included upper limb, activity tracking, and functional activity.

Studies were included if they reported on the accuracy and/or validity of accelerometer-based
methods for assessing upper limb functional use, regardless of the study population.
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METHODS:

10 BCS (median age: 50.5 [IQR: 43.8-56.0]; median QuickDASH score: 11.4 [IQR 3.38-15.9])
performed four daily life activities (laundry, kitchen task, shopping and bed making) while wearing
two wrist accelerometers (ActiGraph wGT3X-BT) and being video recorded.

To define upper limb functioning, video data was annotated (ground truth), and accelerometer data
was analyzed using a counts threshold method and a pre-trained lab-based machine learning (ML)
model (Random Forrest classifying model developed in Matlab).

RESULTS: Nonetheless, a good accuracy of the ML-model (range: 0.76-0.88), it is shown that based
on the ‘total minutes functional active’ and ‘percentage in functional active’, the pre-trained ML-

Model and the counts threshold method overestimate UL functional use.
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RESULTS: Assessed mainly in stroke patients, persons with an UL prosthesis or children and

adolescents with UL complaints

The counts threshold method (n=7)

 Count =magnitude of acceleration (g) per time epoch(s) (0.01664g/s)

* Describe a threshold when functional/non-functional

* Most described method Least accurate analysis method

The gross movement method (n=3)

* Functional movement occurs when the forearm is elevated and moved laterally with a 30°
angular change

 (Good specificity results

Machine learning methods (n=6)

 Subgroup of artificial intelligence that makes predictions by identifying patterns in a dataset
using mathematical algorithms

* Especially Random Forrest classifying model: promising results

* Accuracy results of 90.4-92.6% compared to video-annotated data

Quality assessment:

7 studies scored medium - 6 studies scored low
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