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ABSTRACT 
 

Background: Fatigue can reduce working performance, worker motivation, and work produc-
tivity. Fatigue due to exposure to heat pressure which causes excessive sweating must be overcome 
through the provision of fluids that are right for workers. Coconut water contains electrolytes, so it 
is very good to replace lost body fluids during activities throughout the day. The purpose of this 
study is to analyze differences in work fatigue with interventions giving 4 liters of drinking water 
and giving 1 liter of young coconut water (Cocos nucifera L.) accompanied by giving 3 liters of 
drinking water. 
Subjects and Method: This study is a quasi-experimental design with a research design of one 
group pre and post test design. The study population was the production of cassava chips factory 
workers with a total sample of 20 people. The sampling technique is purposive sampling. The 
dependent variable is work fatigue while the independent variable is giving 4 liters of drinking 
water and giving 1 liter of young coconut water (Cocosnucifera L) accompanied by giving 3 liters of 
drinking water. The type of data collected is primary data in the form of work fatigue (in 
milliseconds) measured using the Reaction Timer. Bivariate analysis was conducted using the 
paired T test. 
Results: Fatigue after giving 1 liter of young coconut water and 3 liters of drinking water was 
lower (mean = 118.00; p = 0.001) than the group given 4 liters of drinking water (mean 164.94; p= 
0.001). 
Conclusion: Work fatigue in the group given 1 liter of young coconut water and 3 liters of 
drinking water was lower than the group given 4 liters of drinking water. 
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BACKGROUND 

Fatigue is one of the unsafe conditions and 

can be a serious problem in the working 

environment. Fatigue can reduce work per-

formance, worker motivation, and work 

productivity (Maurits, 2017). The work 

environment is not only safe and sound but 

must also encourage personal and professi-

onal development, job satisfaction and per-

sonal fulfillment. All of that will contribute 

to improving the quality and productivity of 

work (Gardiner and Harrington, 2005). 

Workplaces that have chemical hazards, 

physical hazards, biological hazards and 

psychosocial hazards have the potential to 

cause physical and psychological impacts 

on workers (Lerman et al., 2012). 
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One potential danger of environmen-

tal factors is heat pressure (Plog & Quinlan, 

2010). Heat pressure can occur in hot envi-

ronments such as production rooms. The 

production process involves high tempera-

tures, sources of heat pressure, high humi-

dity, direct physical contact with hot 

objects, or heavy physical activity that have 

high potential to cause heat-related disea-

ses (United States Department of Labor, 

2017). Heat pressure in workplaces that do 

not meet the requirements can cause work 

discomfort, heavy additional burdens and 

cause health problems for workers (Sumak-

mur, 2014). 

During activity in a hot environment, 

the body will automatically give a reaction 

to maintain a constant range of environ-

mental heat. The trick is to balance the heat 

received from outside the body with loss of 

heat from the body (Tarwaka et al., 2004). 

Excessive heat conditions will result in 

fatigue and drowsiness, reduce stability and 

increase the number of workplace errors 

(Nurmianto, 2004). Nurullita and Joko 

(2007) reported that the results that there 

is an influence of heat pressure on work 

fatigue on workers in the arc furnace and 

rolling mill. 

Someone is said to be exposed to fati-

gue due to heat pressure when exposed to 

high temperatures and heat symptoms and 

symptoms such as increased pulse rate, ex-

cessive sweating, fatigue, confusion, nausea 

and drastically elevated body temperature 

(US Department of Health and Human 

Services, 2010) . If the workforce begins to 

feel tired but still forces himself to work, 

the fatigue will increase. Such fatigue con-

ditions will disrupt the smooth running of 

work and have an impact on productivity 

(Tarwaka, 2013) and cause accidents and 

occupational diseases (Salami et al., 2015). 

Fatigue due to exposure to heat pres-

sure will cause excessive sweating. This 

condition must be overcome through the 

provision of fluids that are appropriate for 

workers (Miller and Bates, 2007). Proper 

replacement of body fluids and electrolytes 

will reduce the more severe effects of 

dehydration (Jamaludin et al. 2012). The 

application of strategies by maintaining 

adequate hydration of workers is the most 

important intervention in the management 

of a hot work environment (Miller and 

Bates, 2010). 

People who work in sufficiently hot 

conditions for 10 hours on average lose 

between 4.8-6 grams of sodium (Na) equi-

valent to 12-15 grams of salt (NaCl) depend-

ing on one's acclimatization. This important 

electrolyte must be replaced to avoid 

imbalance of fluids in the body (Bates & 

Miller, 2008). Normal hydration can be 

achieved with various kinds of water intake 

depending on heat pressure exposure 

(Sawka, 2005). Workers must equip the 

body with fluids and electrolytes while 

working in hot environments. Drinking 

water must be available in the workplace in 

an unlimited amount (Koradecka, 2010). 

As a tropical country, coconut plants 

are not difficult to find in Indonesia. This 

plant is widespread throughout the Indone-

sian archipelago. Utilization of the right 

coconut products as Indonesia's natural 

wealth can provide great benefits for the 

community (Barlina, 2004). 

Coconut water contains high electro-

lytes so it includes natural isotonic drinks. 

The mineral content is very good for re-

placing lost body fluids during activities 

throughout the day. Naturally, young coco-

nut water has a perfect mineral and sugar 

composition so that it has the right electro-

lyte balance, just like human body fluids 

(Bogadenta, 2013). 

According to the United States De-

partment of Agriculture (USDA, 2016), in 

100 gr coconut water has an energy content 
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of 19 kcal, protein 0.72 g, carbohydrates 

3.71 g, sugar 2.61 g and the content of elec-

trolytes include potassium (250 mg), phos-

phorus (20 mg), iron (0.29 mg), zinc (0.1 

mg) and water (94.99 g). Coconut water 

also has chloride content (1,830 mg/l), 

magnesium (262 mg/l), manganese (49 

ppm), sulfur (35.4 ppm) (Barlina, 2004). 

Vita (2016) also said that in 30 ml of coco-

nut water contained 61 mg of potassium, 

5.45 mg of sodium and 1.3 mg of sugar. 

Coconut water has five important 

electrolytes needed by the human body. 

Potassium has a function in regulating 

heart rate and muscle function. Sodium is 

the most important positive ion in fluids 

outside the cells of the human body (loss of 

sodium through sweat and urine). Mag-

nesium is to maintain cell electrical potent-

ial, proper muscle function and prevent 

excess calcium. Phosphorus has an import-

ant role in health bones in transferring 

energy throughout the body, helping mus-

cles contract and regulate nerve function 

(partnering with calcium). Calcium has an 

important function for bone health (Reddy 

& Lakshmi, 2014). 

 

SUBJECTS AND METHOD 

This was a quasi-experimental study with a 

pre and post test design. The study was 

conducted to analyze differences in work 

fatigue with intervention in giving 4 liters of 

drinking water and giving 1 liter of young 

coconut water (Cocos nucifera L)and also 

by giving 3 liters of drinking water. 

The study population was workers in 

the production of cassava chips in the 

Taduk Subdistrict, STM Hilir Village. The 

number of samples is 20 people. The 

sampling technique is purposive sampling. 

Sampling techniques that consider certain 

criteria in the population to be sampled 

(Sugiyono, 2014). 

The dependent variable in this study 

is work fatigue while the independent vari-

able is giving 4 liters of drinking water and 

giving 1 liter of young coconut water (Cocos 

nucifera L) and also 3 liters of drinking 

water. The type of data collected is primary 

data in the form of work fatigue (in milli-

seconds) measured by using the Reaction 

Timer. The work exhaustion obtained was 

the value of work fatigue before and after 

intervention for 3 days of treatment. 

The intervention was carried out for 6 

days. On the first day (morning), initial 

work fatigue measurements were carried 

out before the intervention giving 4 liters of 

drinking water. After giving 4 liters of 

drinking water for 3 days, work fatigue 

measurements were carried out again (third 

day in the afternoon). Then on the 4th day 

the initial work fatigue (morning) was 

measured before the intervention giving 1 

liter of young coconut water and 3 liters of 

drinking water. After giving the interven-

tion for 3 days the work fatigue measure-

ments were carried out (sixth day in the 

afternoon). Data were analyzed by paired t-

test to examine mean difference of fatigue 

before and after intervention. 

 
RESULTS 

The pretest and posttest measurements 

were carried out to see the difference in the 

level of work fatigue before and after the 

intervention for 6 days. During the study, 

respondents were not allowed to consume 

other fluids such as electrolyte packaging or 

other supplemental drinks to avoid re-

search bias. 

1. Heat pressure in production room 
and sample characteristics 

The ISBB measurement results showed that 

the average heat pressure in the production 

section was 31.30°C. The results of the 

study also showed that the average age of 
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20 respondents was 34.30 years old and the average length of service was 6.28 years.

Table 1. Level of heat pressure and sample characteristics 
Variables Mean±SD Min-Max 
Heat pressure 31.30±1.13 29.90-33.00 
Age 34.30±9.47 23.00-53.00 
Working period 6.28±3.78 1.00-14.00 

 
The condition of heat pressure (31.30° 

C) exceeded the allowable NAV according 

to Permenaker Number 5 of 2018 for 

moderate workloads with working time 

arrangements every hour (75%-100%) 

which was 28° C (Ministry of Manpower of 

the Republic of Indonesia, 2018). 

 

2. Level of Work fatigue 
The measurement of work fatigue for 20 

respondents was carried out in first inter-

vention and the second intervention. The 

first intervention was by giving 4 liters of 

drinking water. The second intervention 

was by giving 1 liter of young coconut water 

and 3 liters of drinking water. 

Table 2.Work Fatigue Level Before and After Intervention 

  Work Fatigue Level of 1 Intervention Work Fatigue Level of 2 Intervention 

 
Pretest Posttest Δ pre-post % Pretest Posttest Δ pre-post % 

Mean 261.02 164.94 96.08 36.88 267.41 118.00 149.41 55.02 
 
Based on the table above, it can be seen that 

there was a decrease in work fatigue by 

36.88% with a mean difference of 96.08 

milliseconds in the first intervention. In the 

second intervention, the decrease in work 

fatigue was 55.02% with a mean difference 

in decline of 149.41 milliseconds. 

3. The Results of Different Tests for Work Fatigue 
Table 3. Results of analysis of t-paired tests work fatigue before and after 
intervention of the administration of 4 liters of drinking water 
Work Fatigue n Mean±SD Mean Difference 95% CI p 
Before Intervension 20 261.02±25.58 96.08±25.54 84.13-108.03 0.001 
After Intervension 20 164.94±30.45   

 
Table 4. Results of analysis of t-paired tests work fatigue before and after 
intervention of 1 liter of young coconut water and 3 liters of drinking water 
Work Fatigue n Mean±SD Mean Difference 95% CI p 
Before Intervension 20 267.41±41.67 149.41±44.73 128.48-170.34 0.001 
After Intervension 20 118.00±20.74   

 

Table 3 and Table 4 showed that there were 

significant differences in mean work fatigue 

before and after giving 4 liters of drinking 

water and before and after administration 

of 1 liter of young coconut water with 3 

liters of drinking water (p=0.001). 

 
DISCUSSION 

High combustion temperatures and long 

exposure to heat during the production of 

chips can have an impact on the high 

temperature of the surrounding work 

environment. This hot work location was 

also supported by the condition of air vents, 

the amount which was not in accordance 

with the floor area of the production room 

so that air circulation and heat pressure did 

not occur properly and can give an impact 

to the health conditions of workers in the 
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production section. One of the consequ-

ences was work fatigue due to heat stress. 

When workers got a heat exposure of 

31.30 ° C (exceeding the permissible NAV) 

and were supported by hot weather condi-

tions, air vents that did not match the floor 

area of the production room would result in 

excessive sweating. The reaction was a form 

of the body's reaction to cool down and 

reduce the effects of heat stress. When 

excessive sweating was not balanced with 

adequate fluid consumption it would cause 

dehydration and have an impact on the 

health of workers such as work fatigue due 

to heat stress (Jacklitsch et al., 2016). 

It was not uncommon for workers to 

lose fluid for 2-3% of their body weight. 

Therefore, it was important to encourage 

workers who were exposed to heat to con-

sume sufficient fluid intake so that there 

was no dehydration or fatigue. Activities 

with 1-2 hours of heat exposure only 

required water. However, when prolonged 

sweating for several hours in a hot environ-

ment, it was recommended to drink electro-

lyte fluids such as young coconut water to 

replace lost electrolytes when sweating (do 

not exceed 8% of volume) (Jacklitsch et al., 

2016). 

Paired t test results showed a signi-

ficant difference in mean work fatigue (p= 

0.001) during the three days of intervention 

of 4 liters of drinking water and three days 

of intervention of 1 liter of young coconut 

water and also 3 liters of drinking water. 

These results proved that the two interven-

tions can significantly reduce work fatigue 

(Table 3 and Table 4). A decrease of 55.02% 

of work fatigue on the provision of 1 liter of 

coconut water and 3 liters of drinking water 

occurred significantly when compared to 

the provision of 4 liters of drinking water 

which was only 36.88%. Therefore, it can 

be concluded that giving 1 liter of young 

coconut water and 3 liters of drinking water 

was more effective in reducing work fatigue 

compared to the intervention of 4 liters of 

drinking water. 

Coconut water, especially young coco-

nut water contained glucose and electro-

lytes such as sodium (sodium), potassium 

(potassium), chloride, and magnesium 

which were useful as oral rehydration 

fluids. In 100 ml of coconut water, there 

were 9.17 mg of sodium, 173.50 mg of 

potassium, 15.01 mg of magnesium, 47.98 

mg of calcium and 3.92 mg of phosphorus 

(Medeiros and Medeiros, 2012). Vita (2016) 

stated that in 30 ml of coconut water, it 

contained 61 mg of potassium (potassium), 

5.45 mg of sodium and 1.3 mg of sugar. 

Coconut water was also a source of 

manganese, and contained 60% minerals as 

the recommended daily ideal amount. 

Coconut water was not ordinary fruit 

juice. The acidity of low coconut water and 

combined with a balanced sugar content 

and isotonic mineral composition made it a 

potential rehydration liquid and sports 

drink (Prades et al., 2012). The results of 

research on fishermen (Buwana et al., 

2016) indicated that having 1 liter of young 

coconut water can significantly reduce work 

fatigue (p=0.001).  

Based on the results of this study, it 

was recommended that the provision of 4 

liters of drinking water can be used as a 

corrective action on work fatigue due to 

exposure to heat pressure that exceeded the 

NAB because it can reduce work fatigue by 

36.88%. 

Giving 1 liter of young coconut water 

and 3 liters of drinking water can be a 

recommendation for workers who were 

exposed to heat pressure which exceeding 

the permitted NAV (Ministry of Manpower 

of the Republic of Indonesia, 2018) to 

reduce work fatigue due to heat stress in 

the work environment. Natural isotonic 

which contained carbohydrates, antioxi-
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dants, enzymes and various essential vita-

mins and minerals for the body that have 

been recognized as oral fluids to restore 

dehydration by replacing lost electrolytes 

due to physical exercise, exposure to heat 

stress or disease(Reddy & Lakshmi, 2014). 

Workers who were exposed to heat 

should consume fluids of at least 4 liters/8 

hours of work with the details of consuming 

by 250 ml every 20-30 minutes as recom-

mended by the National Institute for Occu-

pational Safety & Health (Jacklitsch et al., 

2016). 

Employers must provide enough 

drinking water that was easy to reach for 

workers who worked in hot working envi-

ronments. Employers can also did a job 

rotation to reduce the impact of heat 

pressure exposure. 

Improvement of air circulation with 

the addition of air vents, use of exhaust fans 

or the use of turbine ventilators so that air 

circulation can rotate properly and heat 

flow can be removed from the production 

room and minimize the impact of exposure 

to high heat pressure on workers (OSHA, 

2005). 
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