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Abstract 
 

Monitoring aging workers' health is important not only to prevent illness or work injury but to improve 
their quality of working life. In this article, we contribute to a deep understanding of the Romanian older 
adult workers as user experience while interacting with a smart ICT-based solution for monitoring physical 
activity and lifting effort. We want to see if using the proposed smart-insole system can help them to 
preserve their back health by avoiding problematic lifting during work. We share the key findings of a face-
to-face survey with a small number of older adults with work experience in the medical field. We collected 
information on usability and easy-to-use, also further improvements to be used for advanced prototyping 
and scale-up of the product. Finally, participants are positive that wearing the system could be a helpful 
tool in avoiding back pain, not only for detecting problems but for changing their way of lifting, in a long 
term. This could be beneficial for workers' quality of life and promote health at work. 
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WHY MONITORING OF WORKERS' 

HEALTH… 

 

The population is aging and, still, facing workplace 

challenges anyone can experience, such as ageism, 

working while coping with health conditions and 

disabilities, complementary caregiving 

responsibilities with work, and preparing for 

retirement. Some of us just ignore pain, stressful 

work, and depression as inevitable as we get older.  

Back pain and other musculoskeletal disorders are 

among the leading causes of work disability, 

sickness absence, and early exit from paid 

employment (Gustavsson, Bjorkman, Ljungcrantz, 

Rhodin, Rivano-Fischer, Sjolund, & Mannheimer, 

2012). Low back pain is recognized as a major risk 

factor for work disability. There are results 

(Lallukka, Mänty, Cooper, Fleischmann, 

Kouvonen, Walker-Bone, Head, & Halonen, 2018) 

showing the need for early detection of recurrent 

back pain to prevent exit out of paid employment 

for health reasons. As the risk varies by 

occupational grade, this emphasizes the importance 

of the identification of high-risk groups and finding 

ways to address their modifiable risk factors. 

Justifiably, health problems can result in reduced 

employee work productivity or absenteeism. 

Nevertheless, developments in wearable 

technology are most likely going to be very helpful 

in healthcare. It could help active people and 

workers to gain control of their physical activity 

during work, and finally, improve their 

occupational safety and health. Particularly in the 

challenging field of back pain management, we 

need to have a holistic patient-centered approach in 

order to take advantage of real benefits in 

addressing causes, preventing, and treating 

musculoskeletal conditions and the individual's 

pain.  

Using digital health devices and wearable health 

devices for monitoring physical activity proved 

their real benefits in addressing back pain by 

increasing patient awareness and preventing pain 

exacerbation. A study published in May 2020 

(Bailey, Agarwal, Zheng, Smuck, Fredericson, 

Kennedy, & Krauss, 2020) aiming to evaluate the 

efficacy of a 12-week digital care program in a 

large population of patients with chronic knee and 

back pain, showed that there is a significant 

positive relationship between engagement and pain 

reduction. Participants in the study experienced the 

following:  69% reduction in pain, 48% decrease in 

depression and anxiety, medical cost savings of 

$5,012.52 per patient, per year, and a 62% increase 

in work productivity. Also, there are positive 

results on: 

‒ Increasing self-monitoring and adherence to 

treatment and healthy routine,  

‒ Fostering personalized care and integrated action 

to address all conditions influencing an individual's 

health, also including many specialists such as 

physicians, physical therapists, nutritionists, and 

mental health therapists, 

‒ Empowering the people to be more active actors 

in self-managing their health.  

There is much evidence that using digital devices 

for self-monitoring of health parameters, may be a 

promising tool to improve the quality of back pain 

management. A recent clinical trial report 

involving 1245 patients (Priebe, Haas, Moreno 

Sanchez, Schoefmann, Utpadel-Fischler, Stockert, 

Thoma, Schiessl, Kerkemeyer, Amelung, 

Jedamzik, Reichmann, Marschall, Toelle, 2020) 

confirmed that patients using a digital treatment for 

nonspecific low back pain reported significant pain 

reduction compared to their peers receiving the 

standard of care. In the study, the intervention 

group reported a 33.3% reduction in pain, whereas 

the control group reported a 14.3% reduction in 

pain. The intervention combined electronic case 

reports, a telehealth consultation aspect, a treatment 

algorithm for guideline-based clinical decision-

making, and a digital health application. 

 

  

ICT-BASED SOLUTION FOR BACK PAIN 

MANAGEMENT 

 

An innovative solution was developed in order to 

prevent the risk of worsening back pain, in the case 

of older adult workers. The solution was developed 

during a project namely "Smart Insole system for 

older workers to reduce back pain" which aims to 

develop a personalized smart insole system to 

mitigate risks generated by hard-working such as 

lifting too much or using incorrect lifting postures. 

The system consists of an insole that can measure 

the plantar pressure. Data is analysed by an 

algorithm and results are available on a user 

interface (along with alerts, notifications, 

recommendations). Thus, the users can visually 

perceive and understand imperceptible details 

about the correctness of their movement. We want 

to see how the system performs in real-life work 

environments. From the technical perspective, we 

were looking for ways to improve the prototype 

and evaluate the system based on feedback from 

users, and finally, make evidence-based decisions 

in the product design. 

 

Research methodology to study older adult 

workers’ experience 

We conduct a face-to-face survey with a small 

number of older adult workers to validate the entire 

system operating in real-time. We want to see how 

the system performs in real-life environments. So, 

we ask participants to wear the shoes with the 

installed system, at their workplace, or when they 
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help elderlies to do daily activities. Also, watch the 

application interface.  Scenarios including lifting 

weights, bending forward, and lifting, are lead and 

parameters and features are extracted in order to 

distinguish correct or incorrect lifting. Finally, we 

collect the information on usability and easy-to-

use, also further improvements to be used for 

prototyping and scale-up the product. We 

conducted a Questionnaire-based interview in order 

to collect qualitative data. We applied 3 

questionnaires: one is a Baseline evaluation form, 

the second questionnaire evaluates the usability, 

and finally, the after-use questionnaire and 

behaviour change potential. Finally, we evaluated 

the system from a clinical point of view. That 

means the system could empower people to avoid 

problematic situations. Ethical considerations are 

mandatory.  

 

Participants are older adult workers, over 50 

years, still active workers. We recruited 

participants through our professional network, 

including people who are active workers, healthy 

but who experienced back pain in their life span. 

So, a selected group of 5 end users used the system 

and gave us feedback about their experience daily. 

We were very selective because we are interested 

in collecting valuable feedback (e.g., what users 

need and how they use the system, etc.).  

 

Results. Results are analysed to reveal the user 

experience perspective, in terms of usability (the 

degree of easy-to-use to achieve required goals) 

and the ease-of-use (how easily users can use a 

product) also considering the user satisfaction. 

a) Usability: perform while enjoying the 

experience. 

The degree to which the solution can successfully 

perform tasks in the work situations or to achieve 

required goals is measured by questions adapted 

from "USE Questionnaire: Usefulness, Satisfaction, 

and Ease of use" (Lund, 2001). We want to see 

how participants used the system and if they 

consider it is easy to use and easy to learn, daily. 

Also, we inquire about usefulness: if the 

participants consider that the solution can be used 

to avoid back pain. As seen in Figure No.1, the 

results showed that the participants valued all four 

dimensions (usefulness, easy to use, learnability, 

satisfaction). The system has been described by 

participants as useful (score between 3,6 and 5 

from 5 points, SD=0,84) and easy to use (score 

between 4,2 and 4,6 from 5 points, SD=0,6). 

Furthermore, ease of learning (score 4,7 from 5 

points, SD=0,6) was observed by the researchers. 

Participants are positive that wearing the system 

could be a powerful tool for changing their way of 

lifting and a helpful tool in avoiding back pain. 

b) It is easy to use or does it make work easier? 

The users do need clear instructions to use the 

system every day, charging and respect all the 

rules. They have different opinions on their 

experience, due to the complex and innovative 

nature of the concept.  Even so, the majority agree 

that using regularly is possible if workers would 

foresee the benefits and real support to alleviate 

their suffering pain. Also, there is a suggestion (as 

a required functionality) that we need a history of 

the movement to check the outcomes of the daily 

effort (or training). Thus, it is possible to improve 

the training in the long term or to collect lifting 

in/correctness information as a data basis for a 

clinical evaluation. 

 

 

CONCLUSIONS 

 

In this article, we focus not only on user experience 

but the human experience. Collecting and 

evaluating the opinion of older adult workers (our 

users) who wear shoes equipped with smart insoles 

gave us vital information. To enhance the usage of 

digital healthcare devices, customer involvement 

has to be as pleasant as possible and feel that 

genuine care is brought to them. The results 

provide us direction in the areas of user 

requirements and product specifications, and 

finally to scale up the system as a personalized 

solution for workers and preventive health at work, 

or, contrariwise, for personal training. 

Subsequently, we anticipate raising awareness of 

the users that may lead to an improved and healthy 

way of lifting during their workday and improved 

health and safety in the workplace.  
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Figure No.1  

Respondent’s opinion about: usefulness, easy to use, learnability of the system, n=5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


