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ABSTRACT 

Knowledge, Perception and Practices in relation to the Impact of Heat on the 

Health and Productivity of Pineapple Farmers in Johor 

Nuzul Fadhilah Binti Mohd Nawi 

Objective: To study the knowledge, perception and practices in relation to the impact 

of heat on the health and productivity of pineapple farmers in Johor. Method: This 
study involved 82 male farmers, selected based on the inclusion and exclusion criteria. 
Background and working information was obtained using questionnaire. Wet Bulb 
Globe Temperature (WBGT) was used to measure 24 hours heat index for 18 days. 
While physiological measurements (blood pressure, heart rate and body temperature) 
were measured during and after the work period and the productivity was observed in 
the morning and evening according to the work tasks. Result: Farmers at the farm 
were at high risk to heat stress as most of days recorded exceeded the standards of 

TLV. Majority of the farmers have moderate scores on knowledge and perception but 
poor practices on the impact on health and productivity with the majority of the farmers 
consumed 3 litres/day of water at the frequency of 5-10 times/day of water intake. 
There was a significant correlation (p=0.031) between WBGT and body core 
temperature during work. All the physiological parameters (blood pressure, body core 
temperature and heart rate) were significantly different during and after work period. 
While the productivity of planters and harvesters were significantly correlated with the 
WBGT heat index in term of humidity both in the morning (p=<0.001, p=<0.001) and 
in the evening (p=0.026, p=0.0 18) respectively. Productivity of suckers and harvesting 
were significantly different in the morning and evening where the output was 
decreased in the evening. Knowledge scores were significantly associated with 
fainting as of health symptoms. Perception scores were significantly associated with 

vomit as of health symptoms. Work task had a significant relationship with fatigue 
symptom, metabolic rate with headache symptom, age with severe thirst symptoms, 
BMI with the muscle cramps symptom and WBGT had a significant relationship with 
dizziness symptom. For the productivity of the farmers for each work task, humidity 
had significant relationship with the planting and harvesting task, heart rate with 
sucker task and diastolic blood pressure had a significant relationship with manual 
weeding task of the farmers. Conclusion: The farmers had fair score on knowledge 
and perception on heat and poor score on practices of heat protection. The farmers 
were exposed to high risk of heat stress for most of the days recorded exceeded the 
standards of TL V. The most common symptoms experienced by the farmers were 
heavy sweating and fatigue. Heat index in term of humidity had a significant 
correlation with body core temperature of the farmers and also the productivity of 
planters and harvesters. 

Keywords: Heat, health, productivity, knowledge, perception and practices, pineapple 
farmers 
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Pontian as among the biggest hectarage for planted area of pineapple with 1,558.2 Ha

(Department of Agriculture (DoA), 2016).

Kl 
Mersing , 

uang 

Kota 

Figure 3.1: Study locations in Pontian and Ulu Tiram, Johor Bahru. 

3.3 Study Design 

This research was a cross sectional study on the knowledge, perception and 

practices in relation to the i1npact of heat on the health and producti ity of pineapple 

farmers in Johor which is in Pontian and Ulu Tirain Johor. It is a research tool u ed to 
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Where; 

n = Sainple size 

21-a/2 = standard error associated with confidence interval (95%) = 1.96

Z1-B = power 

CY 1 = standard deviation of Group I 

CY 2 = standard deviation of Group 2 

K =ratio = n2/n1 

µ 1 = 1nean (larger) 

µ2 = mean (smaller) 

Sample Size For Comparing Tn·o i[ea i 

Input Data 

nficlence l:nten.:-al (2-sided) 95<!/o 
OTitCC , 80%, 

Ratio ofsmnple size (Cnoup 2,.Group 1) 1 

Mean 
Standard deviatlon 
'\.ariance 

Sample size of Group 1 
Sample si2e of Group 2 
Total sample size 

- - --- --�-� 

Group l. Group 2Difference* 
35_6 36_16 -0_56
0-48 0_6 

0_2304 0.36 

15 

15 
30 

*Difference between the means

Results from OpenEpi. Version 3. op,en source calculator--SSw!ean 
Print from the bro'lvser 'lvith ctd-P 
or select text to copy and paste to other programs_ 

Figure 3.2: Sample size calculator on mean difference 

(Source:www .openepi.com) 
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Tdb = Dry bulb te1nperature, which indicates the ambient air temperature 

T nwb =Natural wet bulb te1nperature, which indicates humidity 

Tg = Globe temperature, which indicates radiant heat 

The 1neasurement and placement of the instrument was as close as possible to 

the work area or around the working enviromnent and 1neasured for every working 

day as of work period. It was set up using a tripod stand and let the sensors to stabilize 

or achieve equilibriu1n for at least 25 1ninutes. For natural wet bulb thermometer it 

consisted of wick that kept wet with distilled water and placed over a thermometer 

bulb which indicated the lowest temperature reached by the evaporation of water only 

repre ented latent heat. The data of the sensor recorded were downloaded to a 

computer in an electronic fonn for analysis. 

Figure 3.3: 3M QuesTemp WBGT 
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3.5.3 Instant Ear Digital Thermometer 

Omron MC-510 Instant Ear Digital Thermo1neter as in Figure 3 .4 was used to 

measure body core temperature of the farmers. The 1neasurement was taken during and 

after work period. The reading of the thennometer was within 60 seconds and 

measured in the ears of the fanners. 

Figure 3.4: Omron MC-510 Instant Ear Digital Thermometer 
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3.5.4 Digital Blood Pressure Monitor 

For the measurement of blood pressure and heart rate of the farmers when 

exposed to heat, an Omron HEM-7120 Automatic Blood Pressure Monitor in Figure 

3 .5 was used which recorded both systolic and diastolic reading for blood pressure and 

heart rate as well. These 1neasurements also was taken for two times as well, in which 

during and after work period in order to compare the physiological changes between 

different periods. 

OmRon 

-

Figure 3.5: Omron HEM-7120 Automatic Blood Pressure Monitor 
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3.8 Ethical Consideration 

Ethical issue of this study was obtained from Research Ethic Committee, 

Jawatankuasa Etika Penyelidikan Melibatkan Manusia (JKEUPM), Universiti Putra 

Malaysia and approved by the committee. The respondents were given the consent 

form and some descriptions informing them regarding this research study with the 

purpose of this study, procedure taken and activities to be done before participating in 

this study. 
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4.13 Association between knowledge, perception and practices with health 

symptoms, physiological changes and productivity 

Based on the Table 4.19, there were only two significant association found, in 

which perception was significantly associated with the vomit symptom (p=0.030), 

while knowledge was significantly associated with fainting symptom (p=0.038). For 

physiological changes and productivity in Table 4.20 and Table 4.21 respectively, no 

significant association with knowledge, perception and practices was found from the 

analysis. 
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iii. Provide safety talk and awareness or training on heat exposure

• The employee should be given training or talks on the safety and

awareness on heat exposure by the employer such as talk on heat­

related illnesses, heat protection and first aid training as they are 

working in the hot environment for the whole day in order for them to 

be aware on the conditions of the environments that they were exposed 

to during work. The first aid training is also essential for emergency 

purpose. 

iv. Supervision of farmers

• The farmers should not work alone where heat stress is possible that

they should be closely supervised and work in pairs or groups to ensure 

any heat disorder or illness can be identified and treated immediately 

6.3 Study Limitations 

There were some limitations found during conducting this study. First, this 

study was conducted at two different locations in order to get enough sample size. 
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Photo l: WBGT measurement 

Photo 2: Work ta k on cutting off the uc er •
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