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Abstract.
‘Workload’ refers to the job demands faced by workers compared to individual
capacities. A high workload may cause overstress and injury. This study aimed to
determine the relationship of age, duration of work, and temperature with workload.
Descriptive quantitative methods were used with a cross sectional design. The sample
included 40 respondents. The NASA-TLX questionnaire and thermohydrometer were
used to collect the data which were analyzed using the Chi-square test. The findings
showed that 55% of the workers had a moderate mental workload, and there was a
relationship between age and mental workload (p-value = 0.045), while the duration of
work (p = 0.340) and temperature climate (p = 0.602) did not have a relationship with
mental workload. The mental workload of workers increased with an increase in age,
so the recommendation given is to provide a workload according to the capacity of the
worker.
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1. Introduction

Workload is a difference between the capacity or ability of workers with the demands
of the work that must be done in the workplace. The workload can be a physical or
a mental burden. Hight loading that is not proportional to work capacity can cause
excessive energy consumption and overstress, on the contrary if the loading intensity
is too low it will cause boredom and under stress [1]. Excessive tasks with a short time
in completing the work will cause errors and reduce the physical condition of workers.
In addition, the inability of workers to complete their duties or the demands for work
standards that are too high and difficult will require higher technical and intellectual
abilities form workers, at a certain point it will become destructive which causes mental
fatigue, emotional and physical reactions [2].

Theworkload is influenced by external factors such tasks (work design, workplace lay-
out, and equipment), work organization (duration of work, shifts, work and remuneration
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systems), and work environment; and internal factor such somatic factors (gender, age,
nutrition, and health conditions) and psychological factors (motivation, perception, and
satisfaction) [1]. Every work activity requires muscle strength and thought. Increasing age
will affect the body’s ability and experience changes in physical, mental, psychosocial
and spiritual [3]. The research of Budiman et al (2017) show that workers aged more
than 30 years old with light workloads have moderate to severe levels of fatigue [4].
And according to Anwar and Mutiara (2015), there is a significant relationship between
age and mental workload (p Value= 0.025) [5]. Duration of work and environmental
conditions, especially the temperature climate can also be a stressor for the mental
workload on workers. According to Senjaya’s research (2020), it states that there is a
correlation between mental workload and work duration (p value = 0.024) [6].

However the previous research was limited to know the correlation between age and
duration of work with workload, while this research was measured mental workload
which be affected by other risk factors associated with mental workload. And mental
workload can affect work performance of the productivity of workers. Based on the
above background, the purpose of this study is to analyze the relationship between
age, duration of work, and temperature climate with workload.

2. Methods

2.1. Study design

This research is an analytic survey research with a cross sectional design, which
measuremnets age, duration of work, environmental temperature and mental workload,
was carried out at the same time.

This study used an analytic survey with a cross sectional design.

2.2. Sample

The sample in this study is total sampling, namely all workers in the maintenance and
production department of geothermal energy in 2019.

2.3. Instruments

Data were collected through interviews with respondent using NASA-TLX questionnaire
to measure mental workload and a thermohydrometer to measure the temperature
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and humidity of the work environment. The NASA-TLX questionnaire is a compression
between mental demand, physical demand; temporal demand, frustration level, own
performance, and effort. If the NASA-TLX results show a score > 80 it means that
the workload is heavy; score 50-80 for moderate workload, and score < 50 for light
workload [7]. While the measurement duration of work is said to be risky if it is more
than 8 hours and not risky if more than 8 hours. And the room temperature is said to
be ineligible if between range 24-280 C and eligible if < 240C and more than > 280C..

2.4. Data collection procedure

The implementation of the research began after obtaining a recommendation for
research ethics with the number: 135/KE.STIKES/VII/2019. Respondents were asked to
fill informed consent as an agreement to become respondents in the study. Measure-
ment of environmental temperature is carried out by setting a sample point based on
the area of the maintenance and production sections and the source of the hazard using
a thermohygrometer. while the measurement of duratin work and mental workload is
done by conducting interviews with workers.

2.5. Data analysis

The data collected were analyzed univariately and bivariate using the chi square test
with a significance level of 0.05 and 95% confidence interval, and analysis using the
SPSS Software [8].

3. Results

Based on the results of the analysis, it is known that respondent who have a heavy
mental workload experienced at risky age (56.5%), and respondents with age not at
risk have a moderate mental workload (76.5%). The chi square test analysis obtained
p value of 0.045 which means there is a relationship between duration of work with
workload (Table 1)

Based on table 1 respondents who have a heavy mental workload are capable by
respondents with a duration of work > 8 hours (53.8%), while respondents with working
hours< 8 hours felt a moderate mental workload of 59.3%. The consequences of the chi
square test investigation acquired p value of 0.340, which implies that there is no relation
between duration of work and mental workload. In the meantime, respondents who
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Table 1: The relationship between age, duration of work, and environmental temperature with mental
workload.

Variable Mental Workload Total P Value

heavy medium undemanding

N % N % N % N %

Age Risk No risk 13 3 56.5
17.6

9 13 39.1
76.5

1 1 4.3
5.9

23
17

100
100

0.045

Duration of work
Risk (> 8 hours)
Not risk (< 8
hours)

9 7 33.3
53.8

16 6 59.3
46.2

2 0 7.4 0 27
13

100
100

0.340

Temperature
Risk (<24 and
> 280C Not risk
(24-280C)

2 14 66.7
37.8

1 21 33.3
56.8

0 2 0 5.4 3
37

100
100

0.602

N= 40; 95% CI

have a heavy mental workload have a temperature climate adequate the prerequisites
of 66.7%, while the condition of a moderate mental workload has a temperature doesn’t
adequate (56.8%). The consequences of the chi square showed that there was no
significant between work temperature and mental workload (p value = 0.602).

4. Discussion

Based on the results of the analysis, it is known that age is related to mental workload.
This shows that the older the age of the worker, they feels that his workload is increasing
as well. Mental workload that is greater than the body’s ability will cause discomfort,
fatigue, overstress, injury, pain, and decreased productivity [9]. The age factor is some-
thing that cannot be ignored considering age affect a person’s physical and mental
strength and age certain a worker will experience a change in work performance [10].

Age Relating to performance because at increasing age will followed by a process of
degeneration of the organ so that in this case the ability of the organ will decrease. With
a decrease the ability of the organ, then this will causes the workforce to increase prone
to fatigue [4]. Conditions, abilities and capacities human body will decrease. The older
you get, the more prone to fatigue. Aging will cause gradual damage on physiological,
cycadean, and sleep systems. A person at the age of 40-49 years condition the decline
began to be seen from the discovery diagnose the disease and at the age of 50 – 55
years one’s working capacity will be decreasing [11],[12]. The results of this study are
in line with Anwar’s research, there is a significant relationship and influence between
the age factor on the mental workload of employees shows the value of significance
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of 0.025 at the 5% accuracy level [5]. The main research Utami (2018) also shows that
there is a relationship between age and mental workload (pvalue = 0.033) [13].

The test analysis of the duration of work and the temperature climate is known to
be unrelated to mental workload. If a job with a mediocre load, the productivity will
decline after working 4 hours. This situation is mainly in line with the decrease in blood
sugar levels in the blood [14]. Duration of work can affect performance both positively
and negatively. Will have a positive influence on performance if the longer the working
period the more experienced the workforce in carrying out their duties. Otherwise will
have a negative effect if the longer the working period, the more loss in work. Long
working hours and higher level of knowledge allows a person to be more productive
when compared to others relatively less in gaining work experience [15]. Research result
by Maulina’s research that there is no relationship between length and duration of work
with fatigue in workers (0.148) [16].

Based on the results there are not relationship between ambient temperature
and mental workload. This may be because humans are classified as creatures that
homeotherm which means humans can maintain their body temperature [17]. Although
the microclimate in the work environment is very important, because can act as a
stressor that causes strain to workers if not controlled properly[1]. Thus it is clear that
the uncontrolled microclimate properly will affect the level of comfort of workers and
health problems, so that it can increase the workload, accelerate the appearance of
fatigue and subjective complaints and reduce work productivity [18]. The research Luke’s
showed that there is a relationship between work environment temperature with work
stress [19].

5. Conclusions

Increasing age will affect the mental workload of a worker, but duration of work and
temperature in environment was not relationship with the workload. The recommen-
dation given is to provide a workload according to the capacity of the worker. And
management to also pay attention to the workload carried out by workers so that they
are able to carry out their duties properly so that the resulting productivity can be more
optimal.
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