
13th International Scientific Conference WoodEMA2020 
31st International Scientfic Conference ICWST 2020 

SUSTAINABILITY OF FOREST-BASED INDUSTRIES IN THE GLOBAL ECONOMY 

317 

 

 
SENSORS IN OFFICE WORK CHAIRS - DETECTING SITTING POSITIONS AND 

SITTING HABITS 
 

Jaković, M., Vlaović, Z. 
 
 
Abstract: Sitting excessively on a chair that is not user-friendly or sitting in a position that is not favourable to our body is 
detrimental to human health in the long-term. The paper shows that active sitting, which has been imposed as a lifeline in 
recent years, does not justify this role. The paper is based on literature searched through available databases. Articles 
related to work chairs that have built-in sensors for detecting seating patterns and habits are included. Some papers are 
based on measuring the contact pressure between the body and the chair and reading the seating position. A number of 
papers are based on the fact that in addition to detecting body pressure and defining positions, they also detect other 
parameters, such as heart rate, activities of certain muscle groups, etc., and showing how certain postures during sitting 
affect, for example, the heart rate. Based on that information and using algorithms, the user can be instructed in a less 
harmful way of sitting, without compromising the comfort of sitting. 
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1. INTRODUCTION 
 

Prolonged sitting on a chair that is not suitable for the user or sitting in a position that is not favourable for 
our body, is harmful to human health in the long run. A 2002 study by the Journal of the American Medical 
Association estimates that U.S. residents spend nearly $ 86 billion a year on surgeries to reduce neck and low 
back pain, MRI scans, doctor visits, and X-rays and medications. Also, it is estimated that more than 93 million 
working days that workers spend at home on sick leave are lost due to low back pain (Spear, 2012). After 
reviewing recent literature, the paper shows that active sitting, which has been imposed in recent years as a kind 
of salvation, does not actually justify this role. 
 
 

2. MATERIALS AND METHODS 
 

The paper is based on literature searched through available databases, such as Scopus, Web of Science or 
Google Scholar. The paper clearly explains the process of searching by databases, which keywords, language 
and other parameters were used to make the search repeatable. All databases were searched by keywords, then 
the obtained result was checked to determine the compliance of the obtained works with the topic of the paper, 
and all papers that did not meet the criteria were rejected. The criteria were that the paper must not be older than 
2010, that the language is English, that it contains some of the key words ("sensor chair" and / or "smart chair") 
and that the papers are available free of charge. After these first criteria, it was important that the paper study the 
human body while sitting, measure and record the behaviour of the human body with sensors, and that this data 
can be processed. It was primarily office chairs, but if the work satisfied, studied sitting and implemented some 
other sensor that is not related necessary for office work, but is potential for something else such as the example 
of voice chair control (Puviarasi and Greeshma, 2019), it was accepted and processed. Also, all duplicates of 
previously obtained articles were rejected. Articles related to work chairs that have built-in sensors for the 
purpose of observing the manner and habits of sitting are included. 
 
 

3. RESULTS AND DISCUSSION  
 

This paper, which include selected citations of relevant literature dealing with the use of sensors, presents a 
part of the wider research conducted for the purposes of the diploma thesis. 

Most of the processed papers (Lee, Saidy and Fitri, 2019; Zhang et al., 2019; Sifuentes et al., 2019) are 
based on measuring the contact pressures between the user’s body and chairs and reading and recognizing the 
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sitting position, there are several types of sensors that record this. There are several pressure reading sensors 
that are commercially available, while in several papers (Zazula et al., 2015; Zhang et al., 2019; Hu, Tang and 
Tang, 2020) a sensor was designed and compared with an existing one. Almost all works are based on the fact 
that sensors in addition to reading body pressure and determining the current position, they also read other 
parameters, such as heart rate, activity of individual muscle groups, breathing, assessment of blood oxygen 
levels, and showing how certain sitting positions affect e.g. heart rate per minute, respiration and the like. Given 
that while sitting, few of us know how to sit properly and how the current sitting position will affect our health, 
there is a need for the chair to be equipped with various types of sensors that will assess the current situation in 
real time, analyze it and in relation to our habits to display all relevant data. Based on this data and with the help 
of algorithms, the user can be instructed in a less harmful way of sitting, without compromising the comfort of 
sitting. Comfort can refer to both a feeling of comfort and a feeling of discomfort. 

This preliminary paper mostly points to this, there are several processed articles (Sifuentes et al., 2019; 
Prueksanusak, Rujivipatand and Wongpatikaseree, 2019; Flutur et al. , 2019) who have a holistic approach to 
existing issues. There is prototype of the chair that measure heart rate, blood pressure, respiration, assess blood 
oxygen levels, define the position we sit in and how long we sit in which position. All this happens without the user 
being aware, and he just takes some sort of smart device (e.g. smartphone) and sees the current data, daily and 
weekly average, etc. through the application. Also, one study (Woo, Lim Kim and Lim, 2019) shows an 
experiment where a sensor has been developed that mounts to the user's neck but has been discarded due to 
impracticality. It is interesting how many researchers have developed a number of systems for observing and 
defining sitting position, pulse, respiration, and processing and interpretation of the obtained data. In papers 
dealing with comparing and defining sitting positions (Prueksanusak, Rujivipatand and Wongpatikaseree, 2019; 
Lee and Lee, 2018), sensors with accompanying algorithms have an accuracy of more than 90 %, with some 
papers that accuracy exceeds 97 %. Which means that if we sit on a chair 100 times in different positions, it will 
recognize at least 97 times on which part of the chair we are sitting on, in which position and what action we are 
doing (working on the computer, watching movies, eating, coughing, reading a book, etc.). 

Several processed papers (Flutur et al., 2019; Prueksanusak, Rujivipatand and Wongpatikaseree, 2019; 
Hesse et al., 2017; Lee, Saidy and Fitri, 2019) explain the importance of algorithms, their types and what are the 
advantages and disadvantages of each type of algorithm. In a significant part of the work, the force sensitive 
resistor (FSR) is used, which is a sensor that measures the resistance to a force and is thus used as a sensor for 
monitoring and defining a sitting position. A potential disadvantage of such sensors is that even if they were used 
to measure working hours, or how many hours an employee spends in the workplace, an object could be placed 
on a chair instead of a person. This problem is addressed by adjusting the sensor to sense and recognize the 
breathing pattern (measures the resistance created by the chest in the backrest when breathing) or even the 
heartbeat. A special sensor is often placed to accurately measure heart rate. 
 
 

4. CONCLUSION 
 
With the problem of improper sitting and its impact on human health we will struggle for many years to come, but 
it turns out that using modern technology and a better understanding of sitting using various sensors and 
applications can act preventively in most situations. This paper serves as an introduction to the main research in 
which a review of recent literature was conducted, from which 11 articles were selected, and their topics were 
briefly explained in the previous chapter. 
During the research, various sensors were processed, and some of them are: force sensitive resistor (FSR), heart 
rate sensor, respiratory monitoring sensor, voice control sensor and acceleration sensor. The system for 
observing the way of sitting, collecting data and their processing, and displaying it in real time brings the most 
results, because in that way it directly influences the user to change the position or keep it. 
For the future sequel of this preliminary paper, there is a need to compare the sensors, the used methods and the 
obtained results in order to observe in which direction the devolpement of those kinds of seating furniture will go 
on. 
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