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 The women workers usually work more than 8 hours a day and 
are in static condition, especially in the parking lot. Such 
conditions give rise to (a) fatigue accumulation, (b) 
musculoskeletal disorders, (c) increased workload, and (d) 
decreased work productivity. The study used the same subject 
design (treatment by subject design) involving 8 workers. In this 
case, will be compared the average score of workload and 
musculoskeletal disorders between before and after treatment. 
The data analysis used is paired t-test with 5% significance level. 
Some of the findings in this study are: (1) physical work 
environment in the comfort category based on acclimatization of 
Indonesian people; (2) the attitude of the parking officer is 
relatively natural, since they are using an ergonomic work station 
in terms of the suitability between the work table and the height 
of the worker's elbow and the seat is already referred to the 
popliteal height; (3) there was a significant decrease of workload 
between before and after the implementation of active 
participatory ergonomic break of 3.41% (p <0.05); and (4) there 
was a significant decrease of musculoskeletal disorder 41,63% (p 
<0,05). Thus it can be concluded: (1) environmental conditions, 
attitudes and work positions and work stations that accompany 
the parking officers, in general, are in the ergonomic category, but 
static working conditions still need attention; (2) the application 
of active breaks through a participatory ergonomic approach can 
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significantly reduce the workload of parking attendants (p <0.05), 
this means that workload is getting lighter; and (3) the application 
of active rest through a participatory ergonomic approach can 
significantly reduce musculoskeletal disorders (p <0.05), which 
means parking attendants become healthier especially those 
related to the musculoskeletal system. 
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1.  Introduction 
One of a job at parking management in the Mall Ramayana is as a parking guard employee. 

It is actually part of the parking operation, which is enough to provide satisfaction and 
comfort in parking use lot. The duty of parking guard on the parking post both at the entrance 
and exit increases the workload of the women parking attendants. This happens due to they 
have to increase their working time. The initialing observation was found that they had 
started work at 08.30 am - 04.30 pm (for 8 hours).  

Ergonomics is the science, technology, and art to harmonize the tools, workings, and 
environments on the ability, permissibility, and humans limitations, therefore, unlike to 
obtain working conditions and a healthy environment, safe, comfortable and efficient thus, in 
order to achieve the highest productivity (Manuaba, 1996), indispensable in an activity 
involving humans in it. Regarding ergonomics the negative impacts can be minimized the use 
of science and technology, due to with the ergonomics of various occupational diseases, 
accidents, pollution, poisoning, work dissatisfaction, human error, can be avoided or 
minimally suppressed (Manuaba, 1996). 

Muscle disorders that occur in a certain organ can be traced using the Nordic Body Map 
which is basically made with the provisions of muscle groups that exist in the organ. Experts 
report that physical activity performed at work that is not ergonomic may cause muscle and 
joint injury or disruption. In addition, the work that is dominated by mental activity also has 
the potential to create musculoskeletal disorders. Ayoub (1996) reported that disorders of 
the musculoskeletal system are a major problem in an industry caused by (1) inadequate 
workplace, (2) repetitive activity, (3) design of equipment and equipment incompatible with 
the wearer, (4) inefficient work organization, (5) irregular break schedule and (5) unnatural 
work attitude. Bazroy, et.al. (2003) reported that 40.6% of workers in glass bottles factories 
in India who work repetitively have an injury or muscle disorder in the hands and wrists. 
Bhattacherjee, et.al. (2003) reported that musculoskeletal disorders ranked first among other 
occupational diseases that were influenced by individual characteristics (age over 30 years), 
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wherein the workers who experienced the disorder were 44.9%. Evelyn (1996) reported that 
63% of the workers complained a pain in the neck, shoulders, back, and waist caused by the 
static working According to the report, female workers who work as employers are at risk of 
musculoskeletal disorders because they generally work in the static conditions. Through the 
application of active rest is expected that they can move more dynamically and consequently 
muscle disorders can be avoided. This is in accordance with the opinion by Nala (1994) which 
stated that a natural work attitude which causes dynamic muscle contraction (isotonic) in a 
large number of the human body muscular systems results in: (a) less energy or energy in the 
same effort (b) workload lighter, (c) the fatigue does not occur quickly and (d) after working, 
the muscle requires a shorter recovery time. 

In the present research will be studied some problems included: (1) how high is the 
decreasing workload of the women parking officer at Mall Ramayana Denpasar after applied 
active rest ergonomically participant?; (2) how high is the decrease of the musculoskeletal 
disorder of the women parking attendant at Mall Ramayana Denpasar after applied active 
rest ergonomically participatory?; (3) what are the constraints faced by the implementation 
of active participatory ergonomic rest in the workplace of the women parking attendants at 
Mall Ramayana Denpasar?; and (4) whether alternative workable solutions are related to the 
constraints faced in implementing active participatory ergonomic rest in the workplace of the 
women parking attendants at the Mall Ramayana in Denpasar? 

Based on the above problems, the objectives to be achieved in this research are: (1) in 
order to know the effect of active participatory ergonomic rest on the workload of women 
parking attendant at Mall Ramayana Denpasar; (2) in order to determine the effect of active 
participatory ergonomic rest on the musculoskeletal disorders of women parking attendants 
at Mall Ramayana in Denpasar; (3) in order to find out the worker's responses to the 
implementation of active participatory ergonomic rest in their workplace in relation to 
prevention of musculoskeletal disorders and decreased workload; (4) in order to explore the 
constraints faced with the implementation of participatory ergonomic active rest in women 
parking attendants at Mall Ramayana in Denpasar; and (5) in order to find alternative 
solutions related to the constraints faced in the application of participatory ergonomic active 
rest to women parking attendants at Mall Ramayana in Denpasar. 

 
2.  Research Method 

Research subjects are women worker who works as woman parking attendants at Mall 
Ramayana Denpasar. In the present research, it is divided into two variables: (1) the 
independent variable is the application of active rest ergonomically participant and (2) 
dependent variable is a workload and musculoskeletal disorder of women parking attendant. 
This study included experimental research using the same subject design (treatment by 
subject design) or pre and post-test group design. The population in this study is all workers 
in the Mall Ramayana Denpasar which number about eight people. The data obtained were 
mean score of the musculoskeletal system disorder and change of pulse between before and 
after the treatment. In this case, the pre-treatment score will be compared with post-
treatment active and post-treatment. The data were analyzed by paired t-test at 5% 
significance level. 

 
3.  Results and Analysis 

It is viewed from the physical work environment was the average wet temperature before 
treatment was 26,00o C, dry temperature 29.33o C and relative humidity 78.67%. Whereas, 
the environmental conditions after treatment, the average wet temperature 26.17 o C, dry 
temperature 29.67 o C, and relative humidity 77.33%. This condition is assumed to have no 
effect on the result of research due to between before and after treatment condition of the 
work environment remain comparable (p> 0,05). It is seen from the relative humidity turns 
out in the comfortable category whereas the dry temperature before the higher treatment is 
1.33o C of the comfortable category and after the higher treatment of 1.67o C for the comfort 
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category. This is in accordance with the opinion by Manuaba (1998) which stated that the 
area is comfortable for Indonesian, dry temperature ranges from 22 - 28 o C and its relative 
humidity between 70 - 80%. 

The average of lighting intensity before treatment is 216,67 lux and after treatment is 
233,33 lux, also in the ergonomic category, according to Manuaba (1999) stated that lighting 
intensity 200 - 500 lux make people happy to work in that place. The intensity of lighting is 
assumed to have no effect on the result of research because the average of lighting intensity 
before and after treatment is not significantly different (p> 0,05). 

Unnatural work attitude can act as the cause of various disorders of the skeletal muscle 
system (Occhipinti, et al, 1991; Hagg, 1991; Haslegrave, 1991). In order to overcome the 
problem, we need to know the criteria of ideal work attitude in doing an activity or job, 
among others: (1) muscle that works very little static; (2) in performing the tasks by hand is 
done easily and naturally; (3) relatively small muscular effort can be maintained; (4) a 
changing or dynamic work attitude is better than a relaxed static working attitude; and (5) 
static working attitudes relax better than static strained static attitudes (Pheasant, 1991). 
Ergonomic working principle, to avoid the risk of injury include: (1) use a power as efficiently 
as possible, unnecessary burden must be reduced or eliminated, weight calculation based on 
weight and if necessary use the lever as a tool; (2) working attitude of sitting, standing and 
squatting should be adjusted to ergonomic principles; (3) the five senses can be used as a 
control device, if the limbs have to rest (do not be forced) and when hungry or thirsty must 
eat or drink (not to hold); and (4) the heart is used as a parameter measured by pulse per 
minute i.e. no more than the maximum amount allowed. In this study, it was found that the 
working attitude of the artillery was relatively natural, since they had used an ergonomic 
workstation in terms of the suitability between the work table and the height of the worker's 
elbow and the seat was already referred to the popliteal height. However, the problem is the 
attitude of static work done in a relatively long time. For that improvement is done in the 
application of active rest in ergonomic participatory efforts to make the static muscle 
contraction that occurs in the static work attitude can be changed into dynamic muscle 
contraction that occurs in active rest. In this case, Nala (1994) stated that unnatural work 
attitudes cause static (isometric) muscle contraction in a large number of human body muscle 
systems and static muscle contractions may result: (a) the power or energy required is higher 
in the same effort (b) the pulse rises higher, (c) quickly feels tired and (d) after work, the 
muscle requires a longer recovery time. 

It is observed from the resting pulse, it turns out the above data indicates that the resting 
pulse between before and after the repair is not significantly different (p> 0.05). That means, 
the workload of the sandbar before performing the activity is assumed to be the same 
between before and after the treatment. The workload on the sanding process is dominated 
by physical activity and is supported by the mental activity expressed through changes in the 
frequency of the working pulse. In this case, Adiputra (1998) stated that the workload based 
on the causal factors are divided into two: (a) external workload (stressor) caused by 
external factors including task, organization and environment and (b) internal workload i.e. 
workload caused by individual factors that are somatic include sex, age, body size, health 
condition and nutritional status and that is psychic include motivation, perception, desire, 
and others. The pulse frequency during activity is used as the basis for the assessment of the 
physical workload due to the average change in pulse rate during activity is linearly 
correlated with oxygen demand (Rodahl, 1989). Related to the opinion in this study found 
that the average workload of women parking officer before the repair is 95.68 dpm (SB = 
5,53). Through the implementation of active participatory ergonomic rest, the average 
workload can be reduced to 90.50 dpm. After analyzed by t-paired test, it turns out that the 
change is significant with t value is 7,865 (p <0,05). It is shown from the percentage decrease 
in workload was between before and after the implementation of active rest ergonomically 
participative decreased by 5.41%. The findings are supported by reports of researchers: (a) 
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Boregowda, et.al. (1997) reported that activity accompanied by mental stress increased mean 
the pulse rate by 16.80 beats per minute for men and 18.70 beats per minute in women (p 
<0.01), (b) Sutajaya ( 1998) reported that improvements in working conditions decreased the 
working rate by 24.86% (p <0.05), and (c) Singarsa (2000) reported that standing behavior 
with terracing systems could reduce the workload of the medium category (104.69 dpm) into 
the lightweight category (97.48 dpm). 

In the present study found that the musculoskeletal disorders in the sanding process 
before the improvement increased by 35.58% between before and after work. After the 
implementation of active rest in ergonomic participatory is able to reduce the 
musculoskeletal disorders 51.79% (p <0.05). These findings are supported by several studies 
conducted by the researchers, among others: (1) Nora Azmi and Martita Maretani (2001) 
reported that the prevalence of the subjective complaints of the musculoskeletal disorders 
suffered by workers in garment CV. PM. is upper neck pain (58.33%), the pain in the lower 
neck (54.17%), the right leg pain (50%), the pain in the right thigh and left calf (45.83%), left 
(43.06%), right leg pain (36.11% 0, right knee pain (34.72%), left leg pain (33.33%), pain in 
the right ankle and waist (31, 94%), the pain in the left ankle (30.56%), the pain in the left 
knee and back (29.17%) arising from unusual position and working attitude, (2) Erlangga, E 
and Iftikar, S (2001) stated that the musculoskeletal disorder is a cumulative occupational 
accident phenomenon that is often caused by unnatural work positions and attitudes due to 
they are not noticed between the anthropometry of workers with the high work field, (3) 
Yassierli and Iftikar, S (2000) that in human work will position itself following the existing 
system design and this often leads to a position and attitude of working that is not and (4) 
Diwyastra (2000) reported that crafters in Semana Village, 80% complained of back pain and 
100% low back pain caused by work stooping and sitting cross-legged for a relatively long 
time. 

 
4. Conclusion 

Regarding the findings, data analysis, and discussion above can be concluded (1) 
environmental condition, attitude and a work position, and workstation accompanying 
women parking attendant at Mall Ramayana Denpasar generally have been in the ergonomic 
category, but the static working condition still needs to get attention. (2) The application of 
active rest in participatory ergonomics can reduce the emery masseuse load about 5.41% (p 
<0.05), this means the workload is getting lighter; and (3) the application of active ergonomic 
participant rest can reduce musculoskeletal disorders about 51.79% (p <0.05), this means 
that workers become healthier especially those related to the musculoskeletal system. 

Some suggestions that seem to be important in the present study are (1) to the women 
parking attendants, it is advisable to keep performing thier activities in accordance with 
ergonomic rules due to it has been shown to significantly reduce workload and the 
musculoskeletal disorders; (2) to the company, it is advisable to keep the harmony of 
cooperation between the manager and the worker, due to this cooperation will greatly help 
the company’s survival and the improvement will be maintained and implemented in a 
sustainable manner; and (3) to the parties concerned, it is advisable to monitor the working 
conditions of workers, in order to achieve the working conditions that ENASE (effective, 
comfortable, safe and healthy), due to this condition can improve one's performance, which 
later can improve the work quality.  
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