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The construction sector is at risk due to heat stress on workers [3]. Studies 
have found that workers can lose half of their work ability at temperatures of 
33-34°C [4]. This study aim to investigate how heat stress affects worker 
productivity in Cambodia’s construction sector, a case study in Phnom Penh 
in different weather conditions.

Climate Change Vulnerability (Source: IDR, Last update 31 Jan 2009) 

Cambodia, located in the tropics, 

has an average temperature of 28℃ 
[1]. Climate change could lead to a 10% 
decrease in Cambodia’s GDP by 2050, 
affecting many sectors including 
manufacturing,  agriculture, and 
especially construction [2]. 

Several illnesses: 
heat stroke, heat 
exhaustion… [5]

Decrease productivity [6]

Increase chance of injuries [7]

Heat stress may result in several issues

Environmental 
Monitoring

Heat Stress Monitor 
(QuesTemp 36)

1. Questionnaire Survey: Collect data on personal factors such as age, 
weight, height, alcohol drinking habits, smoking habits, and medical history. 
And psychometric factors including rate perceived exertion and thermal 
sensation were questioned and record in every 15 mins.

2. Physiological Monitoring: Monitor heart rate to assess the work 
intensity of the workers using heart rate sensor (Polar H10). The heart rate 
was monitored every minute, and this data was utilized to compute the 
maximum heart rate percentage (%Hrmax) at 15-minute intervals.

3. Environmental Monitoring: Using heat stress monitor (QuesTemp 
36), environmental parameters such as dry and wet bulb temperatures, 
relative humidity, and globe temperature were measured onsite every 15 
minutes to calculate the Wet Bulb Globe Temperature (WBGT).

4. Productivity Observation: Observe and record the direct working 
time, indirect working time, and non-productive time, every minute. This data 
is then used to compute construction labor productivity at 15-minute 
intervals.

5. Data Analysis: Analyze the collected data to study the relationship 
between heat stress and labor productivity as well as its impact on other 
variables. Our analytical approach incorporates descriptive statistics, 
correlation analysis, and ANOVA testing.

CLP Cool Hot Unit
Mean 61.02 63.4 %
Obs. 1107 960 Set
P value 0.28
=> T-test result showed that 
there is no significant difference 
between mean of productivity in 
hot and cool months.

WBGT (℃) CLP (%) 
Pr < 0.002274 **

%HRmax
Pr <2.2e-16 ***

PeSI
Pr < 2.2e-16 ***

WD
Pr < 1.2e-14 **

High Risk
(WBGT>32.1) 55.82 ± 34.96 55.67 ± 8.66 3 ± 1.27 109± 92.29

Moderate Risk
(29.4 < WBGT < 32.1) 62.64 ± 33.38 51.14 ± 7.67 2.24 ± 1.16 138± 92.04

Low Risk
(WBGT < 29.3) 63.60 ± 34.13 49.98 ± 8.00 1.45 ± 0.80 156± 92.08

• ANOVA test (n=2067)
ANOVA test on effect of WBGT on CLP, work intensity, PeSI, WD
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Productivity 
Observation
(Observed and 

record activities)

▪ Construction labor productivity during cool and hot months

Parameters Mean (± SD) Unit
Age 34 (± 11) years

BMI* 22.27 (± 2.78) 𝑘𝑔/𝑚2

Gender (Male) 100 %

Molding 
workers

40 Workers

Rebar workers 34 Workers

▪ Demographic Information

43.11
%56.89

%

The total collected 
data sets was 2067, 74 

workers

Rebar Workers
Moulding Workers

Rebar 
worker

Molding 
worker

Construction labor productivity 

▪ Effect of heat stress on labor productivity, work intensity, perceptual 
strain and work duration

Effect of WBGT level on CLP

• Correlation analysis:

CLP WBGT age WD %HRmax BMI ADH SH PeSI

CLP -0.089*** 0.077*** 0.122*** 0.087*** 0.001 0.007 0.015 0.098***

WBGT -0.089*** 0.202*** -0.231*** 0.239*** -0.026 -0.005 -0.136*** 0.374***

age 0.077*** 0.202*** -0.022 0.414*** 0.227*** -0.046* -0.195*** 0.028
WD 0.122*** -0.231*** -0.022 -0.147*** -0.009 -0.016 0.073** -0.185***

%HRmax 0.087*** 0.239*** 0.414*** -0.147*** 0.138*** -0.042 -0.166*** 0.067**

BMI 0.001 -0.026 0.227*** -0.009 0.138*** 0.232*** -0.157*** -0.156***

ADH 0.007 -0.005 -0.046* -0.016 -0.042 0.232*** 0.022 -0.120***

SH 0.015 -0.136*** -0.195*** 0.073** -0.166*** -0.157*** 0.022 0.070**

PeSI 0.098*** 0.374*** 0.028 -0.185*** 0.067** -0.156*** -0.120*** 0.070**

Computed correlation used pearson-method with listwise-deletion.

Heat stress (WBGT) has significant negatively impacts construction labor 
productivity and work duration due to physiological strain, while 
simultaneously increasing work intensity and perceptual strain, indicating 
that workers are exerting more effort and experiencing increased discomfort 
in high heat conditions.

Findings

The findings highlight the importance of managing heat stress in the 
workplace to protect worker health and maintain productivity. It suggests 
that employers in the construction industry (and other industries where 
workers are exposed to high temperatures) should implement measures to 
reduce heat stress, such as providing rest breaks, hydration, and cooling 
areas, and scheduling heavy work for cooler area of the day.
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(Questionnaire + Measurement)

On site data collection

The CCCA3 Knowledge Sharing Event
Sokha Beach Resort, Sihanoukville. 28-29th December, 2023.

Physiological 
Monitoring

Heart rate sensor
(Polar H10)
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