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Abstract: It is widely accepted that forest operations are both difficult and 
hazardous activities. During their activity, forest workers are required to 
take uncomfortable postures, exposing themselves to risks of musculoskeletal 
injuries and disorders. Hence, evaluations are needed to improve their 
operational behaviour and ergonomics. One way to assess the work postures 
consists in implementing the Ovako Working posture Assessment System 
(OWAS) that has the advance of a rapid yet full body postural assessment. 
However, in forest operations, one may deal with some specific situations 
that should be carefully analyzed. This paper describes the advantages and 
limitations that the use of such a system may have, through a series of case 
studies, based on snapshots extracted from video files, as this particular 
approach may be specific to forest operations. 
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1. Introduction 
 
Forest work is particularly important in 

many economies across the world, because 
it contributes substantially to GDPs by 
sequentially adding value to timber 
products through specific forest operations. 
On the other hand, forest operations are 
prone to occupational accidents [4], [5], 
[26], [30], [32], [33], [36] that are related 
to the used tools and tasks, frequently 
resulting in fatalities [18], [30], as well as 
into several types of disorders [1], [34], 

because people are required to work 
frequently in difficult conditions and 
sometimes they disobey the prescribed 
procedures in their work tasks [4], [5]. 
Work conditions refer to characteristics of 
the natural environment that may be 
related to the accident rates [29], as well as 
to the used equipment [11]. Firstly, the 
workers have to carry on their duties 
outdoors, frequently in sloped terrains and 
under the clear sky, being exposed to 
adverse weather (cold, heat, rain, snow 
etc.). Secondly, they are required to carry 
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personal protective equipment and tools 
[23] that represent additional burdens 
during their work. The used tools and 
equipment may expose the forest workers 
to technology-related stressors. Noise and 
vibration [10], [22], [25], [34] as well as 
dust emissions [14] and exhaust gases are 
among the most important ones. Some 
exposure levels depend on the used tools 
and equipment, as well as on the particular 
characteristics of the work object, such as 
the tree species [27]. It is known that an 
increased level of mechanization may lead 
to decrements of the physical work, hence 
to some decreasing rates of the 
occupational accidents [3] but, for most of 
the currently used equipment, ergonomic 
improvements are still needed [12], [15]. 
Furthermore, the mechanized forest work 
leads to higher mental demands [20]. In 
addition, forest workers have to be well 
trained in health and safety issues, possibly 
by a participatory approach [31], since in 
some countries or regions, this kind of 
training is not provided to all the workers 
[19] and, even if differently between State 
and private companies, the forest workers 
take unnecessary risks [4-5], [16].  

Given the aforementioned, forest work is 
considered to be very difficult and risky. As 
the risk of work accidents depends also on 
the worker’s fatigue, it is also very important 
to assess the factors that contribute to fatigue 
development because, besides the risk of 
exposure to musculoskeletal injuries or 
disorders [2], the work posture in given tasks 
may contribute to the worker’s fatigue. This 
is quite obvious in forest operations where 
the workers are required to take 
uncomfortable postures when carrying on 
their tasks. Nevertheless, in order to evaluate 
the difficulty of their work, hence to take 
improvement measures, it would be required 
to assess somehow their work postures. 

Several methods for body postural 
assessment are known and very well 
described in different textbooks [13], [28]. 

The rapid assessment of the entire body may 
be carried out using the Ovako Working 
Posture Assessment System (OWAS) that 
has the advantage to be quite easy to 
implement. As it has a lot of potential to be 
used in the evaluation of body posture in 
forest operations, in this paper, some of the 
issues that a researcher may deal with, when 
using this system, are described.   

 
2. The Ovako Working Posture 

Assessment System 
 

The Ovako Working Posture Assessment 
System (OWAS) was developed in Finland 
in a steel industry company - Ovako Oy – 
In 1973, to describe the workload in the 
overhauling of iron smelting ovens [17]. 
The system was originally developed for 
use in manufacturing industries, where the 
workstations were static and the job tasks 
were repetitive and predictable in nature 
[37]. OWAS can be used to identify the 
most common work postures for the back 
(4 postures), arms (3 postures), legs (7 
postures), as well as for the weight being 
handled (3 categories). The general (whole 
body) work posture is further described by 
a four digit-code (Fig. 1), resulting in 252 
possible body postures that are further 
classified into four action categories 
indicating the needs for ergonomic change 
(Fig. 1).  

Methodologically, the observations are 
being made as snapshots, while the 
sampling is being made at constant time 
intervals. Used this way, OWAS can lead 
to full body posture assessment, as well as 
to the evaluation of load (force exertion). 
However, it cannot measure the movement 
frequency and duration, physiological 
recovery, vibration etc. [7]. Nevertheless, 
this system has been widely used to 
evaluate the workload in various industries 
including forestry and forest related 
operations [6]. 
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Fig. 1. The concept behind Ovako Working posture Analysis System. Source: adapted 

from the original of Helander (2006) 
 
As the evaluation tasks require important 

time resources, several automation tools 
for data processing have been developed in 
time. In particular, their functionalities 
include the possibility to generate a string 
(four or more digits code) that is further 
used to choose a given ergonomic action 
category (Fig. 1). Basically, uncomfortable 
or very uncomfortable postures are 
classified in ergonomic categories that 
require immediately or as soon as possible, 
ergonomic actions to be taken. Such 
postures resemble significant (potentially 
harmful) deviations from the normal 
(natural) human body postures. It is always 
very important to assess the body posture 
in relation to a given task. This approach 
may lead to additional digits [35] to be 
processed in a given software tool, 
representing a particular elemental task 

that could be separated from the general 
task taken into study.  

   
3. Possibilities to use OWAS in forest 

operations postural assessment 
 
There are several particularities of forest 

operations that may actually influence the 
use of traditional OWAS (either visual 
snapshots taken in the field or office 
processed images extracted from video 
files). One issue is that of very short 
duration elemental work tasks that may 
affect the accuracy of in-situ sampling, 
giving this way sufficient reasons to 
capture the necessary data, using video 
recording devices. Figure 2 shows what 
can happen in relation to the timeframe, in 
case of a regular manual work of grouping 
short logs for further extraction. Figure 2 
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has been prepared by extracting each third 
frame from a video file recorded at about 
24 frames per second. As shown, in less 
than one second both legs and back posture 
may change. As a matter of fact, the back 
posture evolved in less than one second in 
three distinguishable postures as defined in 
OWAS: straight (1), twisted sideways (2) 
respectively bent and twisted (4).  

Therefore it would be necessary to use 
very detailed data when conducting 
postural assessment in some of the forest 
operations. In case of video recording, this 
means that the resulted video data should 
be broken into a large number of frames, 
therefore the analysis and assessment 
effort will increase. 

 

 
Fig. 2. Posture change relative to a very short period of time in a particular task     

(Photo: SA Borz) 
 

 
Fig. 3. Force exertion in a typical work task (Photo: SA Borz) 

 
It is typical for many industries and 

workers to use given tools for assistance in 
their work tasks, as different tools improve 
their capability. This is also true in forest 
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operations, where a worker may use, for 
instance, a motor chainsaw to fell and 
process the tress. In such cases, one can 
frequently and easily approximate the load 
and (or) force exertion, based on the tool 
weight. However, there are many instances 
in which this approach would be rather 
difficult in forest operations. As an 
argument, there is an example enclosed in 
Figure 3. Here, one can use some known 
variables to estimate the weight of a small 
log and this approach would be very useful 
when the full weight is actually supported 
by the worker’s hands and body. However, 
one may deal with particular situations in 
which the log is partially supported by the 
hands and ground respectively. Hence, it 
would be more difficult to approximate the 
load that is actually carried. Then, when 
throwing the log, the same problem may 
occur. Another example of force exertion 
estimation problems is given in Figure 4. 

 

 
Fig. 4. Cable pulling in typical winching 

operations (Photo: SA Borz) 
 
Here, a worker pulls a cable to attach a 

log. Unless the cable length is known in 
each of the recorded or analyzed postures, 
it would be difficult to estimate the force 
exertion. Furthermore, the estimations 
should be also calibrated by considering 
the constructive characteristics of the cable 
and winch respectively, because it is 
known that different cable types may 
under- or overload the worker [21], [24]. 

Other typical examples are those of using 
hookaroons to roll-over or slide the logs, 
the use of different kind of levers to fell 
the trees, and so on.  

Essentially, OWAS was designed for 
ground-work, meaning that the legs 
position is very important to evaluate the 
whole body posture. However, in forestry, 
people are often required to work at 
considerable heights as being specific to 
cable yarder rigging operations (Fig. 5). 
Regardless of the used approach, when 
recording data, this particular situation has 
at least two implications.  

 

     
Fig. 5. A typical example of cable yarder 

rigging operations (Photo: SA Borz) 
 

Firstly, if dealing with very large trees 
and the need to climb at considerable 
heights, as the worker advances on the 
tree, the ground observer may have 
difficulties in understanding right a given 
work posture. Then, when the body is 
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sustained by both the legs and the climbing 
harness, it would be difficult to correctly 
classify, in the spirit of OWAS, the legs 
posture, since part of the body weight is 
not sustained by the legs. Similar problems 
may arise even when observing ground 
operations. Given the forest ground 
conditions as well as the safety concerns, 
in some cases, an observer may or may not 
accurately capture the entire body position 
due to the safety distance reasons and the 
presence of harvesting slash or other 
obstacles on the ground (Fig. 6).  

 

 
Fig. 6. A typical example of how some 

obstacles may influence the accuracy of 
data capturing (Photo: SA Borz) 

 
Also, due to the ground roughness, it is 

possible for the observer to miss some of 
the worker’s actions when video recording. 
As in the example of cable rigging 
operations presented above, some 
information will be lost. In this respect, the 
observer is called to compromise the 
observation distance and the data capturing 
accuracy. On the other hand, when 
possible, the fully front, back or sideway 
data capturing should be avoided, due to 
the reduced extent to which a work posture 
from a given screenshot may be recognized 
at the office. An example of recording the 
posture from a full back position is shown 
in Figure 7. As shown, beside the fact that 
it is difficult to appreciate the arms 
position relative to the shoulder level, it is 
impossible to assess the force exertion. 

 

 
Fig. 7. An example of taking incorrect 

snapshots (Photo: SA Borz) 
 

One of the most important features of 
OWAS is that, based on the way of doing 
work (in terms of work postures), one can 
propose certain ergonomic measures, often 
consisting of work posture improvement. 
Of course, this is congruent with the fact 
that some work postures are actually 
avoidable. However, in forest operations, 
even if avoidable from one point of view, 
some work postures are rather forced due 
to many reasons such as the safety 
concerns, local environment (topography) 
and operational reasons. Therefore, some 
of the work postures cannot be avoided 
even if they are potentially harmful.  

 

 
Fig. 8. An example of forced posture in 

forest operations (Photo: SA Borz) 
 
A typical example is shown in Figure 8 

where a worker has to hook a log 
(winching operations) using a cable 
engaging himself in a work posture that, 
according to OWAS, will be translated in a 
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digit code (4141) corresponding to a 
category in which the corrective actions 
should be taken immediately. Unless the 
local ground configuration allows him to 
stand, he will be required to bend his back 
for each cable setting he performs and the 
same would be true when he detaches the 
cable. Other typical examples are those of 
making the cuts to fell a tree, using a motor 
chainsaw, when the worker is required 
either to bend his back or to kneel, in order 
to manipulate the saw at the required level 
of cut making, as well as when it is 
required for a worker to stay on one sitting 
leg on a cross-slope. 

While the OWAS cannot evaluate the 
static versus dynamic work, some 
information in this direction would be quite 
important in correctly evaluating a given 
work posture, based on images extracted 
from video files. In this respect, movement 
or walking can be inferred from the general 
position of the legs relative to the position of 
a given work object (Fig. 9).  
 

 
Fig. 9. Inferring the movement from legs 

and the work object position             
(Photo: SA Borz) 

 
Blurred parts of a given image, as well as 

the position of the work object may 
suggest to a researcher whether a posture 
involves dynamic work (Fig. 10). In some 
cases, this approach may be also very 
helpful in understanding and correctly 
assessing the force exertion. Therefore, the 
dynamic work can be assessed also from 
the context of given images, as shown in 

Figures 9 and 10. This approach is very 
useful when there are doubts about the 
particular posture of a given body part. 

  

 

 

 
Fig. 10. A blurred part (the log) indicating 
that dynamic work just has been carried 

out (Photo: SA Borz) 
 
4. Conclusions 
 

This paper has intended to describe some 
conditions as being specific to forest 
operations in which the OWAS may have 
more or less applicability. The techniques 
used for data collection should be chosen 
very carefully and they should be also 
balanced with the particularities of the 
tasks taken into study. In adequate 
conditions related to data capturing, as 
well as in the conditions of data processing 
automation, video recording has a lot of 



Bulletin of the Transilvania University of Braşov • Series II • Vol. 8 (57) No. 2 - 2015   
 
14

potential in the assessment of the body 
posture, including here the possibility of 
evaluating the time spent in different 
postures, as well as of evaluating the 
dynamic work. For such a purpose, data 
automation is very important and the used 
tools should enable both the possibility of 
analyzing great amounts of data (images 
extracted from video frames) and the 
possibility of describing or calculating 
other factors (elemental tasks, dynamic 
work, automation of time calculation). 

Nevertheless, we conclude that OWAS 
has a lot of potential in assessing the 
physical workload in forest operations. 
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