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• An age-adapted model has been developed to prioritize the ergonomic risks that are related to the working tasks. This model is based 
on a standard ergonomic risk assessment, based on well-known procedures (OWAS and ISO 11226) together with a functional fi tness 
assessment and matching procedure that allows to detect the mismatches between task execution and worker physical status. 

• This model obtains the information from a body sensors network (BSN) integrated in the workwear.
• This model has been tested on a pilot study with the participation of older workers in the construction and manufacturing sectors.

Ageing of working population poses a remarkable impact on companies. Changes associated with age can have implications on 
the ergonomic risks and with adaptation of the worker to the workplace. Ergonomics assessment models are based on the de-
termination of the risk associated with performing tasks, considering average reference values for the functional capacities of 
workers. Therefore, these models do not consider the change of individual capabilities that is associated with age. The European 
BIONIC project focuses on defi ning a body sensors network (BSN) integrated in the workwear to monitor the older worker, the 
purpose being to obtain a precise assessment of the risk level associated to each of the tasks they perform and enabling the 
design of workplace interventions adapted to the needs and fi tness levels of specifi c ageing workforce. In addition to the tech-
nological integration of the system, it has been necessary to develop a specifi c model for ergonomic evaluation adapted to the 
specifi cs characteristics of older workers. This model is based on an individualized analysis that allows to compare the charac-
teristics of the person with those of the job and, in this way, detect the degree of adjustment between both. This way, in addition 
to the ergonomic assessment, if the worker has issues related to their physical fi tness, the resultant mismatches will allow to 
prioritize the existing risks in accordance to each individual’s situation.

Abstract
• Importance of ergonomic risks at the workplace 

that are the main cause of musculoskeletal disor-
ders (MSDs).

• Age may play a role in the occurrence of MSDs: 
Older workers may have lower physical capacity 
and have been exposed to risk factors for longer. 

• Ergonomic risks are di�  cult to quantify objectively 
and continuously.

• Existing assessment models do not take into 
account individual factors, especially changes 
in physical capacity with age.

The problem

• BIONIC is a European project that aims to develop a body sensor network (BSN) to 
monitor the worker, in order to accurately obtain the level of ergonomic risk asso-
ciated with each of the tasks performed. 

• The BSN is based on loosely integrated sensors fi tted into everyday or work clothing 
with dynamic monitoring of postures, movements, forces and physiological and 
environmental variables.

• The system consists of platform for real-time risk alerting and continuous coaching, 
enabling the design of workplace interventions adapted to the needs and fi tness 
levels of specifi c ageing workforce.

Proposed solution: The BIONIC project

The system has been tested in a fi eld study in two scenarios: manufacturing and construction.
During the tests, the following has been evaluated:
• The comfort of the system (“invisible” monitoring system as it is integrated in the work clothes).
• The usability and reliability of the system for use in real conditions.
• The e� ectiveness of the system in detecting the worker’s postures and movements on a continuous basis.
• The detection of risks and ergonomic risks and mismatches associated with the functional capacity of the worker.
• The validity of the system for advising the worker on how to improve their working conditions.

Pilot fi eld studies

CONCLUSIONS
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• The BIONIC system considers the age factor in the ergonomic assessment carried out with 
the system.

• The proposed model is based on assessing the individual functional capacity of the worker 
and comparing it with the data collected by the system (postures, movements and forces).

• The model starts collecting data from the user through a functional fi tness assessment (FFA). 
Data from the work activities (postures and movements) are also gathered through the BSN. 
The second step is the data processing: the postures and movements are used to detect the 
ergonomic risks and, when compared with the FFA, to detect the mismatches between work 
performance and worker fi tness. Mismatches are used to detect age-specifi c issues and also 
to prioritize the ergonomic risks.
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