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Abstract- Hot working condition may affect health problems of workers characterized by blood pressure decrease, and at 
severe stage may cause deaths. Drinking water consumption may be an effective control to prevent blood pressure decrease 
in hot working condition. The objective of present study is to detect  effect of drinking water consumption on blood pressure 
decrease in hot working condition among workers in the prison’ kitchen. The design type of study is quasi-experiment 
namely before and after with control. Population of study is all workers (35 persons) in hot working condition in the prison’s 
kitchen. Sample size is 25 persons drinking water consumption, and 25 persons without drinking water consumption, which 
is calculated based on the design type study, 5% α error and 10% β error. Analysis of data is conducted by analysis of one 
variable and two variables. The result of study: The mean of proportion of workers whose systolic blood pressure decrease 
without intervention was 20 (80%) out of 25 workers and the mean of proportion of workers whose blood pressure decrease 
with intervention namely drinking water consumption was 10 (40%) out of 25 workers. The category proportion of each of 
independent variable namely nutritional status, age, duration of working, and drinking coffee habit was not different (p > 
0,05) between the group of workers who do not get intervention and the group who get intervention. There was association 
between Intervention of Drinking Water Consumption and Systolic Blood Pressure Decrease (P< 0, 05). Conclusion: 
Drinking Water Consumption of 240 ml per hour during working hours per day affects to prevent the decrease of systolic 
blood pressure in hot working condition in the prison’s kitchen. Recommendation: Population of study should be extended, 
before the policy concerning water drinking consumption to the workers in hot working condition in prisoners’ kitchen will 
be decided at provincial and national level. 
 
Keywords- Drinking Water, Systolic Blood Pressure Decrease, Hot Working Condition, Prison’s Kitchen. 
 
I. INTRODUCTION 
 
In hot working condition, the workers may suffer 
from health disturbance, one of which is heat 
exhaustion having the following symptoms and signs: 
over sweating, normal or low body temperature, high 
frequent heart rate and low blood pressure. 
Hot working condition or hot working climate is the 
integration result among temperature, humidity, 
velocity of air movement, and hot radiation from the 
body’s workers. The blood pressure decrease in hot 
working condition, which is the condition where 
someone is exposed to the integration among 
temperature, humidity, the velocity of air, and hot 
radiation from the body, which causes the decrease of 
blood pressure with its complication (Sumakmur, 
1981).  Hot working environment has an important 
role to make uncomfortable condition; the 
comfortable condition is important to increase 
efficient working and productivity (Santoso, 1985). 
Blood pressure in hot working condition is influenced 
by various factors including physiological change  of 
body, intensity of physical activities, characteristics 
of workers such as sex, age, nutritional status 
drinking coffee and duration of working. In addition, 
physiological change of body is influenced by the 
balance between liquid and electrolyte (drinking 
water consumption) and coffee consumption 
(NIOSH, 2013). Provision of drinking water is an  

 
effort to solve the problem in hot working condition 
applied in working place, because drinking water 
consumption is effective to prevent health disturbance 
essentially to decrease blood pressure in hot working 
condition. The result of a study shows that drinking 
water consumption is associated significantly with the 
decrease of blood pressure in hot working condition 
(Suwondo, 2007).  
 
The kitchen is a working place with hot working 
condition because there is a process of cooking using 
the instruments producing hot radiation making the 
space of kitchen to be hot; in addition it is 
accompanied by high humidity, and low velocity of 
air movement producing very hot working condition. 
A preliminary survey conducted in the kitchen of a 
prison on 20th June 2015 showed that environmental 
temperature was 31.6 oC, and working load was not 
heavy. In this case, hot working condition in this 
kitchen of prison exceeds the threshold level, which 
is potentially disturbing the health of workers 
(Suwignyo, 2015).  
 
Based on the result of preliminary survey, an 
intervention study needs to be conducted to detect the 
effect of drinking water consumption on the decrease 
of blood pressure in hot working condition of the 
prison’s kitchen. In addition, this present study 
detects the association between nutritional status, age, 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,                Vol-4, Iss-2, Spl. Issue-2 May.-2016 

Effect Of Drinking Water On Blood Pressure Decrease In Hot Working Condition Of Prison’s Kitchen 
 

35 

duration of working and drinking coffee with the 
blood pressure. Social significance of this present 
study is to obtain information useful for confirmation 
of a policy in providing drinking water consumption 
for those working in hot working condition in the 
prison’s kitchen. Scientific significance of present 
study is to obtain information useful to develop 
science in occupational health, and provision for 
further studies in occupational health. 
 
II. METHODS 
 
The design type of study should be before and after 
with control, which is the one of analytic quantitative 
research (Fisher et al, 1983), but the sample of 
control group is the same as the sample of 
intervention group. So the design type of study is 
called one group pretest and posttest design  
(Sugiyono, 2010); in this case it is conducted time 
series design, namely it is conducted pretest for 
several times before intervention, so this is called 
quasi-experimental study. 
 
The Kitchen of Prison 

 
 
Explanation:         O1 = Pretest, measuring blood 
pressure before working in the kitchen of prison 
O2 = Posttest, measuring blood pressure after 
working in the kitchen of prison 
Without intervention 
O3 = Posttest, measuring blood pressure after 
working in the kitchen of prison with 
Intervention: minimal 240 ml drinking water 
consumption per hour during 
working hour per day for the  worker 
x1 = Without intervention (Control Group) 
x2 = With intervention: minimal 240 ml drinking 
water consumption per hour 
during working hours per day (Intervention Group) 
Population is 35 workers of the prison’s kitchen. 
Calculation of sample size is based on design type of 
intervention study for hypothesis testing of two 
population proportion (P1 and P2) using the 
following information (WHO, 1986): 

1) P1 is the proportion of population whose blood 
pressure (systolic/diastolic) decrease before 
intervention of drinking water consumption 
(control) 

2) P2 is the proportion of population whose blood 
pressure (systolic/diastolic) decrease after 
drinking water consumption (intervention)  

3) Level of significance α = 5% 
4) Power test = 100% - β = 100% - 10% = 90% 

5) Alternative hypothesis: (P1 – P2) > 0, or (P1 – 
P2) < 0  

 
Based on the data collected and using the table for 
calculation of sample size (Lapau, 2013), for systolic 
blood pressure P1 = 0,8 and P2 = 0,4 and with α = 
5% and power of test = 90%, minimal sample size is 
24. But there were 25 out 35 workers who fulfill 
inclusive criteria. So this intervention study uses 25 
workers who did not get drinking water consumption 
(control group), and 25 workers who got drinking 
water consumption (intervention group). So the 
sample of study is total population using one group 
pre and post-test design, namely intervention group is 
also as control group but at different time period.   
Based on data collected, for diastolic blood pressure 
P1 = 0,8 and P2 = 0,56 and with α = 5%, power of 
test = 90%, minimal sample size should be 59. Since 
the population of this present study only 25, analysis 
is not continued for diastolic blood pressure. 
 
Data Collection: Measuring blood pressure of the 
workers before active in hot working condition and   
every two hours for 3 times; such measurement is 
conducted for 4 days subsequently without 
intervention. Then measurement of the workers’ 
blood pressure was conducted before and after 
working by giving 240 ml water consumption per 
hour during subsequent working hour for two days. 
Sphygmomanometer was used to measure blood 
pressure. Besides water consumption, the researcher 
also measure nutritional status by measuring body 
weight and body height to determine body mass index 
(BMI) of the workers. Structured interview was also 
conducted to collect concerning age, duration of 
working and drinking coffee habit. 
 
Analysis of data: Analysis of data was conducted 
using computer covering editing, coding, processing, 
cleaning and tabulating. Analysis of one variable is 
conducted to measure the proportion of category of 
dependent variable namely the decrease of blood 
pressure. Analysis of two variables was conducted 
two phases: 1) To prove the category proportion of 
each independent variables namely nutritional status, 
age, duration of working and drinking coffee habit is 
not different (p > 0.05) between the group of workers 
who do not get intervention and the group of workers 
who get intervention (drinking water consumption); 
and 2) To prove there is significant association 
between water drinking consumption and the 
decrease of blood pressure (p < 0.05). 
 
III. THE RESULT OF STUDY 
 
Analysis of one variable: The mean of proportion of 
workers whose systolic blood pressure decrease 
without intervention during 4 days was 20 (80%) out 
of 25 workers.  
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Table 1Association between Each Independent Variable and the Decrease of Systolic Blood Pressure in 
Hot Working Condition of the Prison’s Kitchen with and without Intervention 

 
 
The mean of proportion of workers whose blood 
pressure decrease with intervention during 2 days 
namely drinking water consumption was 10 (40%) 
out of 25 workers. Table 1 shows that category 
proportion of each of independent variable namely 
nutritional status, age, duration of working, and 
drinking coffee habit is not different (p > 0,05)  

 
between the group of workers who do not get 
intervention and the group of workers who get 
intervention (drinking water consumption). Table 2 
shows that there is association between Intervention 
of Drinking Water Consumption and Systolic Blood 
Pressure Decrease (P < 0,05). 

 
 

Table 2 Association between Intervention of Drinking Water Consumption and Systolic Blood Pressure 
Decrease in Hot Working Condition of the Prison’s Kitchen 

 
 
IV. DISCUSSION 
 
Population and sample of this present study was 
limited to 25 workers of the prison’s kitchen; so there 
is no external validity or no generalization of the 
study result to a larger population (Lapau, 2012); it 
means that the result of study is limited to 25 workers 
of the prison’s kitchen. Causal relationship: Table 1 
shows that there was no different (p > 0.05) category 
proportion of each independent variable namely 
nutritional status, age, duration of working and coffee 
drinking habit between those without intervention and 
those with intervention (water drinking 
consumption); so, analysis of multiple variable is not 
necessary to be conducted for the four independent 
variables. Table 2 shows the significant association (p 
< 0,05) between intervention of water drinking 
consumption (240 ml water per hour in hot working  
condition) and systolic blood pressure decrease: 
Proportion of systolic blood pressure decrease among  

 
those without intervention was 80% (P1) and 
proportion of systolic blood pressure decrease among 
those with intervention (drinking water consumption) 
was 40% (P2). Since the design type of study was 
quasi experiment (Beaglehole, 1993) especially One 
Group Pretest and Posttest Design, the conclusion is 
the intervention of drinking water consumption 
affects to prevent the decrease of systolic blood 
pressure. But as mentioned above, the result of 
present study is limited to the 25 workers of the 
prisoner’s kitchen. If such a study is extended to 
many other prisons’ kitchen in one province or one 
country, the population of their workers becomes 
larger. Then when representative sample is taken 
from the larger population, the policy concerning 
drinking water consumption to prevent systolic and 
diastolic blood pressure of the workers in hot working 
condition of prisons’ kitchen may be decided at 
provincial or national level.  
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CONCLUSION AND RECOMMENDATION 
 
Conclusion: Drinking Water Consumption 240 ml per 
hour during working hours per day affects to  prevent 
the decrease of systolic blood pressure in hot working 
condition in the prison’s kitchen. Recommendation: 
Population of study should be extended and take 
representative sample from the extended population, 
before the policy concerning water drinking 
consumption to the workers in hot working condition 
of prison’s kitchen at provincial or national levels 
will be decided.  
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