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ABSTRACT

Introduction: Acute Respiratory Infection (ARI) is frequently reported among construction workers. Despite its prev-
alence, ARI is often underestimated by workers, which can unknowingly lead to serious health outcomes, reduced
productivity, and financial losses for companies. This study aims to analyse the factors associated with the emer-
gence of ARl symptoms among construction workers: age, working period, PPE use, smoking degree, and work di-
vision, thereby supporting early prevention and intervention efforts. Materials and Methods: A cross-sectional study
was conducted involving 109 respondents working on a construction project in Jakarta, Indonesia. To analyse the
correlation between risk factors (age, working period, PPE use, and smoking degree) and ARI symptoms, Spearman's
rho bivariate correlation test was applied. Furthermore, ordinal logistic regression was employed to assess the asso-
ciation between work division—casting and finishing—and the likelihood of increased ARI risk. Results: The findings
indicate significant associations between ARI symptoms and the variables of age, work duration, PPE usage, and
smoking habits. Notably, workers assigned to the finishing division exhibit more ARl symptoms compared to those in
the casting division, suggesting that job-specific exposure also influences respiratory health. Conclusion: All exam-
ined variables were found to be related to the development of ARI symptoms, albeit to varying extents. Future studies
are encouraged to explore these relationships further using diverse populations and methodological approaches to
enhance generalizability and inform effective intervention strategies.
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INTRODUCTION

The construction industry is experiencing steady
global growth, and Indonesia is following the same
trend. Driven by increasing government investment in
infrastructure—now contributing approximately 6% to
the national GDP—Indonesia's construction sector has
maintained an annual growth rate of around 5%, with
strong future prospects (1). This rapid expansion brings
environmental challenges, notably air pollution caused
by dust emissions from various construction activities

(2).

The construction sector is at a higher risk for accidents

by various sources of danger (3). The high level of
particulate matter on the construction site adversely
affects the occupational health of construction workers
(4). Acute respiratory infection (ARI) is the most common
health problem among workers due to exposure to dust,
one of the chemical factors often found in this sector (5).
Dust accounts for most of the particles in the air that can
impact the environment and the health of workers (6).
Its characteristics can spread through various mediums
such as saliva, blood, sneezing, or contaminated air,
making it spread pretty rapidly.

Construction workers often encounter organic dust (such
as wood) and inorganic dust (like silica) because their
work involves cutting, drilling, sanding, grinding, and
breaking materials, including wood, wood composites,
concrete, and cement fibreboard (7). Exposure can also
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happen when settled dust is disturbed, such as during
cleaning. Combined with the confined spaces common
in many construction settings, these conditions can
lead to high and prolonged exposure to dust (8). ARI
is a pervasive yet under-prioritised health risk among
construction workers, exacerbated by prolonged
exposure to organic and inorganic dust from cutting,
drilling, and grinding materials such as wood, concrete,
and silica (7,8). Symptoms of ARI are similar to those
of the common cold, including cough, fever, sneezing,
sore throat, headache, thickening of secretions, nausea,
vomiting, and loss of appetite (9).

Despite evidence linking ARI to occupational dust
exposure, smoking, and inadequate personal protective
equipment (PPE) use (5,6), critical gaps persist in
understanding how worker demographics (e.g., age,
tenure) and job-specific factors (e.g., construction phase
or division area) modulate ARI risk. The discrepancies
undermine targeted interventions, leaving workers
vulnerable to preventable morbidity and productivity
losses. Given the sector’s global economic role and the
avoidable burden of ARI, this study addresses urgent
gaps by analysing multifactorial risks (e.g., smoking,
division-specific exposure) to inform context-specific
safeguards. Such insights are vital for policymakers and
employers to mitigate occupational disease burdens in
high-risk settings.

Construction workers in Jakarta city, Indonesia, are at an
increased risk of acute respiratory infections (ARIs) due
to exposure to PM10 dust and other airborne pollutants
at construction sites (10); however, the analysis of ARI
symptoms among them is understudied. Therefore,
this study aims to examine the factors that influence
the onset of ARI symptoms in construction workers in
Jakarta, Indonesia. The results are expected to serve
as guidelines for reducing risk factors associated with
ARI symptoms, including the prevention and control of
occupational diseases. Additionally, they are expected
to enhance the quality of life and productivity of the
working-age population.

MATERIALS AND METHODS

This study employed a cross-sectional design and
involved 109 respondents selected from a total of 149
workers at a hotel construction project site in Jakarta,
Indonesia. It aimed to determine the relationship
between independent variables: age, working period,
compliance with PPE use, smoking degree, and work
division, and the dependent variable: symptoms of ARI
in construction workers. Respondents were included
if they had worked on a construction project for
more than six months, were assigned to the casting or
finishing division, and consented to participate. Data
collection was conducted between October 2023 and
March 2024. The sample size was determined using a
proportionate stratified random sampling technique,

with 47 respondents selected from 61 workers in the
casting division and 62 respondents selected from 88
workers in the finishing division.

The questionnaire used in this study was divided into
three sections. The first section gathered demographic
and occupational information from workers involved
in a construction project in Jakarta, including name,
age, working period, work hours per day, and the use
of personal protective equipment (PPE). The second
section assessed symptoms of acute respiratory infection
(ARI) through 13 items adapted from Masriadi (2017)
(11). The categorization of ARI symptoms into mild,
moderate, and severe was based on questionnaire
responses, and the detailed classification is presented in
Table 1. Prior to data collection, the items underwent
validation by public health experts from the Faculty of
Public Health, Universitas Airlangga, Indonesia. The
validated version of the questionnaire is provided as an
appendix at the end of this article (see Appendix 1).

Table I: ARI Symptoms Categories

Categories ARI Symptoms

Mild Respondents experiencing one or more mild ARI symp-
toms (items 1, 2, 3, and 4).

Moderate Respondents experiencing mild ARI symptoms plus

one or more moderate ARl symptoms (items 5, 6, 7, 8,
and 9).

Severe Respondents experiencing mild and moderate ARI
symptoms plus one or more severe ARl symptoms

(items 10, 11, 12, and 13).

The third section assessed smoking habits using the
Brinkmann Index (BI)(12). The Bl is an assessment carried
out by calculating the number of cigarettes smoked
per day multiplied by the number of years of smoking,
resulting in a classification of smoking degree. Based on
this index, participants were classified as non-smokers
(Bl = 0), mild smokers (Bl < 200), moderate smokers (Bl
200-400), and heavy smokers (Bl > 400).

The administration of the questionnaire was conducted
with each respondent being assisted individually by a
research representative. This approach ensured that
any ambiguities in the questions could be clarified
immediately by the researcher, while also serving to
minimise the potential for response bias. To analyse the
correlation between risk factors (age, working period,
PPE use, and smoking degree) and ARl symptoms,
this study uses Spearman's rho bivariate correlation
technique. The ordinal logistic regression method is
chosen as it is appropriate for examining the association
between work division—casting and finishing—and the
probability of increased ARI risk. A p-value of less than
0.05 was considered statistically significant, indicating a
correlation between the variables. The Health Research
Ethics Committee of the Faculty of Public Health,
Universitas Airlangga, declared this research ethical.
This decision was based on a statement of ethics No:
214/EA/KEPK/2023, dated December 15, 2023.
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Appendix 1

Questionnaire

1. Name
2. Age years
3. Working period years
4. Work hours per day : hours
5. Use of personal protective equipment (PPE) at work
[0 Never [0 Sometimes O Always
6. Smoking habit
Number of cigarettes smoked per day: cigarettes

Duration of smoking in years

7. ARI Symptoms:

years

Please read each item carefully. Place a check mark (V) in the box if you are experiencing the symptom listed. If you are

not experiencing the symptom, leave the box blank.

Mild
No. Symptom Check (V)
1 Cough without rapid breathing (less than 40 breaths/minute) [ ]
2 Runny nose (with mucus discharge) [
3 Hoarseness I
4 Shortness of breath with or without fever (>37°C) [
Moderate
No. Symptom Check (V)
5 Rapid breathing IC.1]
6 Wheezing (whistling sound when breathing) [
7 Redness of the throat [ ]
8 Ear discharge accompanied by pain [ ]
9 Rash on the skin resembling measles ]
Severe
No. Symptom Check (V)
10 Stridor (harsh, grating sound when breathing) IC.]
11 Decreased appetite L]
12 Other symptoms (cyanosis, restlessness, decreased consciousness) [C.
13 Symptoms perisiting for > 14 days el

Note
1. Brinkmann Index categorisation.

The Brinkmann Index (Bl) were calculated using the formula: number of cigarettes per day multiplied by years of smoking. The
calculated Bl values were subsequently categorised into three levels of smoking intensity, namely mild (Bl < 200), moderate

(200 < BI < 600), and heavy (Bl = 600).
2. The categorisation of ARl symptoms.

= Mild: respondents experiencing one or more mild ARI symptoms (from items 1, 2, 3, and 4).
= Moderate: respondents experiencing mild ARl symptoms plus one or more moderate ARl symptoms (from items 5, 6, 7, 8,

and 9).

= Severe: respondents experiencing mild and moderate ARl symptoms plus one or more severe ARl symptoms (from items 10,

11,12, and 13).

RESULTS

The data analysis is presented in Table Il, presenting
the relationship between individual characteristics and
symptoms of Acute Respiratory Infection (ARI) among
construction workers who participated as respondents in
this study.

It can be seen in Table Il that no participants were
identified with severe ARl symptoms. All respondents
who reported symptoms were categorised only within
the mild to moderate levels. The analysis shows
significant but varying correlations between individual
characteristics and ARl symptoms among construction
workers. Age shows a weak positive relationship with

ARl symptoms (r = 0.275, p = 0.004), indicating that
older workers tend to experience more ARl symptoms.
Similarly, smoking degree is also weakly correlated (r
= 0.220, p = 0.022), suggesting that a higher level of
smoking is associated with increased ARI symptoms.
The working period demonstrates a strong positive
correlation (r = 0.528, p < 0.001), implying that the
longer a worker has been employed, the more likely
they are to develop ARI symptoms. The use of personal
protective equipment (PPE) exhibits a moderate negative
correlation with ARl symptoms (r = -0.304, p = 0.001),
suggesting that increased use of PPE is associated with
fewer ARI symptoms.

The ordinal logistic regression of working division
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Table II: Analysis of Risk Factors and ARI Symptoms in Construction Workers

ARI Symptoms

Variable No Symptoms Mild Moderate Severe Results
n % n % n % n %
Spearman’s rho bivariate correlation p-value r-corr.
25-35 30 25.8 32 31.0 10 15.2 0
Age 36 -45 8 7.3 9 8.3 6 5.5 0 0.004 0.275
> 45 1 0.9 6 5.5 7 6.4 0
<5 years 34 31.2 38 34.9 1 0.9 0
working 5~ 10 1 0.9 7 6.4 14 12.8 0 0.000 0.528
eriod years
> 10 years 3.7 1.8 8 7.3
Never 10 9.2 16 14.7 13 11.9 0
PPE Use Some- 13 1.9 20 18.3 9 8.3 0 0.001 -0.304
times
Always 16 14.7 11 10.1 1 0.9 0
smoki No smok- 23 21.1 24 22.0 7 6.4 0
moking ing
Mild 12 11.0 17 15.6 9 8.3 0.022 0.220
Degree
Moderate 4 3.7 6 5.5 6.4
Ordinal logistic regression p-value  Odd-ratio
Working __ Casting 23 21.1 19 17.4 6 5.5 0 0.009 )62
Division Finishing 16 14.7 28 26.3 17 15.6 0

reveals that finishing workers were about 2.6 times more
likely to be in a higher symptom category than casting
workers (odds ratio = 2.62; 95% ClI: 1.26-5.45; p-value
= 0.0096). A further binary logistic regression, where
mild and moderate symptoms were grouped as “any
symptoms”, gave a similar result: finishing workers were
2.59 times more likely to experience ARI symptoms than
casting workers (95% Cl: 1.16-5.78; p-value = 0.020).
Thus, an analysis of the working division shows that
workers assigned to the finishing division exhibit more
ARI symptoms compared to those in the casting division,
suggesting that job-specific exposure also influences
respiratory health.

DISCUSSION

This study was conducted to examine the risk factors
associated with ARl symptoms among construction
workers. It was conducted in a hotel construction site
in Jakarta, Indonesia—a capital city frequently exposed
to occupational hazards yet understudied in terms of
ARI symptoms. By focusing on variables such as age,
duration of employment, PPE usage, smoking habits,
and working division, this research aimed to identify
key determinants of ARl symptom emergence in a high-
risk, real-world environment. The findings reaffirm
the complexity of occupational health in construction
settings, revealing significant correlations between ARI
symptoms and age, smoking degree, and duration of
employment, while also underscoring the protective role
of consistent PPE usage. Notably, the higher prevalence
of ARI symptoms among workers in the finishing division
highlights the importance of job-specific exposure in
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influencing respiratory outcomes.

Association Between Age and ARl Symptoms

Age was found to have a weak but statistically
significant positive correlation with ARl symptoms,
supporting earlier studies that suggest older workers may
have reduced respiratory resilience due to cumulative
exposure or age-related decline in immune function
(2,13,14). As individuals age, structural changes in the
respiratory tract and a reduction in mucociliary clearance
impair the body’s natural defence mechanisms,
making older adults more susceptible to respiratory
pathogens and environmental pollutants commonly
present at construction sites (15). Furthermore,
immunosenescence—age-related deterioration of the
immune system—reduces the efficiency of both innate
and adaptive immune responses, thereby increasing
vulnerability to infectious agents that cause ARI (16).

Association
Symptoms
A stronger correlation was observed between working
duration and ARl symptoms among construction
workers. It indicates that prolonged exposure to dust
and pollutants significantly increases respiratory
risk—consistent with prior research demonstrating
the cumulative effects of occupational exposure on
respiratory health (2). Workers with longer tenure are
more likely to be repeatedly exposed to both organic
(e.g., wood dust) and inorganic (e.g., silica, cement)
particulates, which can progressively impair respiratory
function. This finding was supported by (2025)(16), who
found that workers with longer experience in such a risk

Between Working Period and ARI
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were more likely to experience respiratory symptoms.

Association Between PPE Use and ARl Symptoms

The study confirmed the protective role of consistent
PPE usage, with a moderate negative correlation
between PPE compliance and ARI symptoms. The
previous research emphasised the importance of proper
respiratory protection in high-dust environments (8).
The finding in this study strengthens this evidence by
demonstrating that PPE compliance can substantially
reduce the risk of respiratory symptoms, particularly in
occupational groups with high dust exposure, such as
construction workers.

Association Between Smoking Degree and ARI
Symptoms

Smoking, though only weakly correlated with ARI
symptoms in this study, still demonstrated statistical
significance. This finding further reinforces previous
research that the presence of smokers in the family
is the key determinant of ARI symptoms in Indonesia
(9). Although the correlation between smoking habits
and ARl symptoms in this study was relatively weak,
the association remained statistically significant. This
suggests that exposure to cigarette smoke—whether
within the household or in occupational settings—
continues to play a critical role as a risk factor for ARI
and warrants greater attention in prevention strategies.

Association Between Working Division and ARI
Symptoms

This study confirmed that finishing workers have a
higher potential risk of ARI development, underscoring
the need for targeted protective interventions, including
the consistent use of respiratory protective equipment
and engineering controls to minimise airborne
particulate concentration. While both divisions (casting
and finishing) contribute to occupational dust hazards,
the casting division entails acute yet episodic exposure,
whereas the finishing division is characterised by
chronic and multifaceted dust generation (6).

The findings in the present study support previous study
that three parameters were significantly associated with
respiratory symptoms among construction workers in an
university site construction in Malaysia, namely, age,
marital status, and smoking status (2). This somewhat
modest effect size may be explained by the possibility
that occupational dust exposure plays a more dominant
role in ARl symptom development than smoking alone,
particularly in environments where both exposures co-
exist.

The findings of the present study are also consistent
with those of a previous study that identified six
overarching themes related to respiratory health hazards
among construction workers (3). These hazards include
exposure to dust, respirable crystalline silica, fumes,
vapours, asbestos fibres, and gases. The current study

further confirms that smoking habits and prolonged
exposure to respiratory hazards significantly increase
the risk of developing respiratory diseases. Accordingly,
the present findings reinforce and extend previous
evidence, highlighting the critical role of both workplace
environmental factors and lifestyle behaviours in
shaping respiratory health outcomes among construction
workers.

CONCLUSION

This study concludes that a combination of individual
and occupational risk factors, including age, duration
of employment, PPE usage, and smoking habits,
influences Acute Respiratory Infection (ARI) symptoms
among construction workers. The findings reaffirm that
prolonged exposure to dust and airborne pollutants,
particularly among long-serving workers, significantly
increases the likelihood of developing ARI symptoms.
Consistent use of personal protective equipment plays a
protective role in reducing respiratory risks. The higher
prevalence of ARl symptoms among finishing workers
suggests that job-specific exposure demands further
investigation. These results contribute to a growing
body of occupational health literature by highlighting
the multifactorial nature of respiratory illness risk in
the construction sector, particularly within rapidly
urbanising and industrialising contexts such as Jakarta.

Several limitations are acknowledged in this study. First,
the cross-sectional design restricts the ability to infer
causality between exposure and respiratory outcomes.
Second, the sample was limited to one construction
project in an urban setting, which may reduce the
generalisability of the findings to other regions or types
of construction environments. Third, the study relied on
self-reported symptoms, which may be subject to recall
bias or social desirability bias. Additionally, this study did
not measure dust or chemical exposures (e.g., cement,
paint, solvents), which are recognised risk factors for
Acute Respiratory Infection (ARI) among construction
workers. Future research should consider direct exposure
assessments to better capture the relationship between
occupational hazards and ARl symptoms. Expanding the
geographic and industrial scope of the sample to include
rural or industrial construction sites would also enhance
external validity.
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