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Abstract
Introduction: Until now construction sector is still dominant contributors on workplace accident (WA) in 
Indonesia. However, there is a limited report analysing the causal factors. Demographic characteristics and 
work environment are suspected factors to be responsible on this condition.

Objectives: This study aimed to analyse the factors associated with WA occurrence on high building (hotel) 
construction.

Method: This research has been conducted on 105 workers at a high building construction in Samarinda by 
one of Indonesian largest construction company. Factors observed were age, working experience, level of 
education, working time, adherence to a standard operating procedure, health and safety knowledge, health 
and safety attitude, level of noise, lighting at a workplace, and work fatigue. Cramer’s V test and odds ratio 
were applied to see an association between the WA occurrence and the factors as well as their level.

Results: During the 11 months construction, 58 WA occurrence were recorded. It is about 55.2% of the 
whole number of workers. Age (p=0.000), working experience (p=0.000), working time per day (p=0.001), 
adherence to SOP (p=0.000), lighting exposure (p=0.03) and health and safety knowledge (p=0.000) showed 
significance correlation on the WA occurrence.

Conclusions: Construction sector is still high risk work sector in Indonesia. Demographic characteristic 
(age, working experience and health safety knowledge) and working environment (working time, adherence 
of SOP, lighting exposure) are essential factors need to be considered to overcome the WA occurrence in 
high building construction.
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rate of workplace accident (WA) contribution.4–6,7 The 
construction WA are quite high in Malaysia,4 Thailand,8 
Uganda9 and Iran.6 Similarly, the construction sector 
in Indonesia is the highest contributors to WA with 
the number of 32% compared to other sectors.10 
Manufacturing, transportation, forestry, mining 
industries, and other sectors, were accounted for 31.6, 
9.3, 3.8, 2.6, and 21%,Several factors related to WA in 
construction are an inadequatein providing resources 
for safety and operational procedure,unsafe act, failures 
in constructed site management, age of workers, work 
experience, gender, length of service, work location, and 
climatic zones,workers’ negligence, failure too bey work 

Introduction
Construction sector plays an essential role in the 

economy of a country because its significant contributions 
to the gross domestic product.1–3However,it belongs to 
a high-risk jobin developing countries cause of its high 
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procedures, work at high elevation, operating equipment 
without safety devices, poor site management, harsh 
work operation, low knowledge and skill level of 
workers,failure to use personal protective equipment 
and poor workers attitude about safety, and poor safety 
culture.8,11 construction factors associatedssary to 
reduce the WA occurrence in the construction sector in 
developing countries, including Indonesia. This study 
aimed to an a lyse the factors associated with WA in 
constructionfactorsassociated with WA in construction 
sector. This finding is advantageous to overcome the 
problem by identifying and evaluating the parameters 
associated with WA in high building construction.

Material and Method
This research was conducted from Dec 2017 until 

Oct 2018 at a high building (hotel) construction in 
Samarinda by one oft he largest Indonesian construction 
companies. Proportional random sampling was applied 
to get a total of 105 respondents with various duties 
of work. The hotel has 12 floors, one semi-basement, 
174 rooms, five meeting rooms, a ballroom, a town hall 
restaurant, a swimming pool, a gym, and a spacounter.

Age, working period,education level,working time, 
occupational health and safety (OHS) knowledge and 
attitude were measured by questionnaires.17,18 Work 
fatigue was measured by IFRC’s Subjective feelings 
of fatigue.19,20 The adherence of standard operating 

procedure standard operating procedure (SOP) and WA 
was measured by interview and direct observation. The 
level of noise exposure and lighting at the workplacewere 
measured by sound level and lux meter, respectively.
Cramer’sVand odds ratio21,22 were applied to analyse 
the correlation and the association level between the WA 
occurrence and its related factors.

Results
The construction workers are most young (17-41 

years, 82.80%). Senior and Seconadry High School 
(70%) are the dominant education background level 
oft he workers. Many workers (63.81%) has working 
experience of 1-8years (Table 1).

Number of workers(62.86%) have working time 
of more than 8 hours per day, 65.71% adhered to SOP, 
16.19% exposed to noise above threshold limit value 85 
dB, 69.52% work with illumination <100lux, 56.19% 
have good OHS knowledge, 86.67% showed favourable 
OHS attitudes and 69.52% experienced moderate fatigue 
(Table 1).

During this study, number of WA occurrence 
accounted at 55.2%, in which most occurred during 
the day (37%).WA types often took place were hit 
bywerehitby hammer and punctured by spikes with the 
number of 20.0 and 17.1%, respectively (Table 2.)

Table 1: Related factors associated with workplace accident(WA) of construction workers (N=105) in high 
building (hotel) construction in Samarinda, Indonesia

Variable
Workers Workplace Accident

p*** Odd 
ratio****Σ % Σ %* %**

1 2 3 4 5=4/2 6=4/n 7 8
Age (Year) 0.000 1.962
17-29 48 45.71 33 68.75 31.43
>29-41 39 37.14 19 48.72 18.10
>41-53 14 13.33 4 28.57 3.81
>53-63 4 3.81 2 50.00 1.90
Working Experience (Years) 0.000 3.817
1-8 67 63.81 47 70.15 44.76
>8-16 25 23.81 9 36.00 34.29
>16-26 13 12.38 2 15.38 1.90
Education 0.270
Elementary school, not graduated 8 7.62 2 25.00 1.90
Elementary school (graduated 6th class) 27 25.71 15 55.56 14.29
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Variable
Workers Workplace Accident

p*** Odd 
ratio****Σ % Σ %* %**

1 2 3 4 5=4/2 6=4/n 7 8
Secondary high school (graduated 9th class) 33 31.43 21 63.63 20.00
Senior high school (graduated 12th class) 37 35.24 20 54.05 19.05
Working time 0.001 1.580
≤ 8 hours 39 37.14 24 61.54 22.86
> 8 hours 66 62.86 34 51.52 32.38
Adherence of SOP 0.000 12.290
Adherence 69 65.71 52 75.36 65.71
No Adherence 36 34.29 6 16.67 34.29
Noise exposure 0.835
≤ 85 dB 88 83.81 49 55.68 46.67
> 85 dB 17 16.19 9 52.94 8.57
Lighting exposure 0.038 1.530
≤ 100 lux 73 69.52 37 50.68 35.23
> 100 lux 32 30.48 21 65.63 20.00
OHS knowledge 0.000 6.230
Less 28 26.67 24 14.29 22.86
Enough 18 17.14 17 94.44 16.19
Good 59 56.19 17 28.81 16.19
OHS attitude 0.465 1.176
Unfavourable 14 13.33 9 64.29 8.57
Favourable 91 86.67 49 80.33 46.67
Work Fatigue 0.932
Normal 22 20.95 12 54.55 40.00
Mild 73 69.52 41 56.16 39.05
>14-Intermediate 10 9.53 5 50.00 4.76

Note: Data were collectedduring 11 months of construction. Total WA was 58 (55.24%). WA calculated as workersoccurred one or 
more accidents. *) Partial percentage (calculated by number of workers related to the specific level of variable), **) Absolute percentage 
(calculated by all number of workers), ***) Correlation by Cramer’s V test, ****) Mantel-Haenzel test, the level was changed to two 
level prior analysis, 17-14 and >14-63 years for age, 1-16 and >16-24 years for working experience, low and high for OHS knowledge.

Table 2: Time occurrence and type of workplace accident in high building (hotel) construction in 
Samarinda, Indonesia (N=105)

Time occurrence and type
Work accident

Σ %* %**
Time occurrence
Morning 3 5.17 2.85
Day 39 67.24 37.14
Night 16 27.58 15.23
Type
Punctured nails 18 31.03 17.14
Pinched 9 15.51 8.57
Hit by a hammer 21 36.20 20.00
Others (crushed by scaffolding, slipped, punctured by wire and sliced by grinding shards) 10 17.24 9.52

Note: Reffered to note in Table 1.
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Discussion
Association between demographic characteristics 

and WA: Age and working experience are often used 
as hypotheses in analysing of WA, several studies 
reported different results on young and elder workers 
of dimensions of incidence, severity, type of accident 
and type of injury.In this study, which the worker 
is dominated by young workers shown that age and 
working experience were significantly related to WA. 
This result is inline with previous studies.13,14,20,23,24

By levelling of age and working experience to 
2 categories (young workers: 17-41 years and elder 
workers:> 41-63 years; Low work experience: 1-16 
years and high work experience:> 16-26 year), the young 
workers and low working experience workers have 
twice and 3 times higher on WA risk compared to those 
elder and high work experience workers, respectively. 
This study are in accordance with previous study,which 
reported that young workers were found to be accidents 
due to carelessness and lack of experience, although 
physically have a higher reaction and agility.24 The 
working time of > 8 hours per day run the WA risk of 1.5 
times higher than the less working time.Long working 
time will lead to work fatigue and will have an impact 
on occupational accidents.25,26

Level of workers education affects the perceptions of 
workers’ OHS, which later affected on OHS behaviour 
and incidence of occupational accidents.27However, in 
this study, the education level of workers isn’t associated 
with the WA.

Association between the working environment 
and WA

Adherence to the SOP: The results prove that 
workers compliance to SOP associated with WA. 
This result emphasises the previousstudythatthemost 
significant contributor tot he cause of the WA is 
risky behaviour. One type of unsafe behaviour in the 
workplace is ignoring SOP.28The workers who disobey 
work procedures have a risk of experiencing WA 12 
times more than SOP-compliant workers.

Noise exposure and lighting at the workplace: In 
this study, most respondents (83.3%) were exposed to 
noise but still below the threshold limit value (TLV) (85 
dB for 8 hours per day).Many studies have concluded 
that noise exposure reduces the listening ability, lowers 
alertness and ultimately increases hearing loss and 

occupational injury risks.29,30However, in this study, 
noise exposure isn’t significantly related to occupational 
accidents; this is probably due to only a small proportion 
(16.2%) of respondents exposed to noise over the 
threshold value.

It is found that lighting in the workplace is 
significantly related to WA. The results of this study 
reinforce previous research that concluded physical 
factors at the workplace such as noise, vibration, light, 
thermal climate and radiation are not merely mean that 
it will only affect an individual physically but can also 
have a significant impact on wellbeing and comfort, 
performance and the risk of an accident.31 The workers, 
who didn’texpose to light at the TLV have risk to WA 
1.5 times higher than those exposed to light at TLV.

OHS knowledge and attitude: Respondents’ 
knowledge of OHS was mostly good (56.2%), and 
statistically significant with workplace accidents. This 
result reinforces previous research that the knowledge 
of OHS has a significant effect on safety performance. 
Knowledge are variables that need to be analysed in 
work behaviour because of its powerful influence on 
work behaviour, which can affect individual perception, 
risk assessment, and decision making.32,33 The workers 
with low OHS knowledge are at risk of WA experiencing 
6 times higher than those with high OHS knowledge.

Attitudes of workers toward OHS at work mostly 
favourable (86.7%), but no associated with the 
occupational accident. As revealed previously, the 
attitude was one part of the individual factors influencing 
risky behaviour and accidents on construction sites. 
Workers who have been trained and have proper 
knowledge of his work but still decided to commit 
unsafe acts, won’t be free of workplace accidents unless 
they change their attitude.34–36

Work Fatigue: Most construction workers 
experienced mild work fatigue (69.5%), but statistically 
wasn’t related to workplace accidents. Previous research 
concluded that occupational fatigue is a potential hazard 
in the workplace that affects the decreased ability to 
think logically and decrease the response to danger, and 
this can lead to workplace accidents,25,35,37 but in this 
study, it wasn’t proven yet.

Conclusions and Recommendations
WA in high building construction in Indonesia,was 

high as 55.2% of workers had experienced with WA. 
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62.9% of the WA occurred during the night shift. Age, 
working experience, working time, adherence of SOP, 
lighting in the workplace, and knowledge of OHS were 
associated significantly to the WA incidents.These 
findings highlight that construction management should 
give more attention todemographic characteristics and 
work environment to improve the safety work in high 
building construction in Indonesia.

Acknowledgement: Authors are very grateful to all 
workers and management of the construction company 
who participated in this study.

Ethical Clearance: This study was reviewed and 
approved by the Ethical Commission of Health and 
Medical Research, Faculty of Medicine, Mulawarman 
University, Indonesia.

Source of Funding: The author(s) received no 
financial support for the research, authorship, and 
publication of this article.

Conflict of Interest: Nil

References
1. Yoon SJ, Lin HK, Chen G, Yi S, Choi J. Effect

of Occupational Health and Safety Management
System on Work-Related Accident Rate and
Differences of Occupational Health and Safety
Management System Awareness between
Managers in South Korea ’ s Construction Industry.
Saf. Health Wor. Elsevier Ltd; 2013;4(4):201–9.

2. Opaleye O. Evaluating Causes of Workers Fatality
on Construction Sites in the City of Tshwane
Metropolitan Municipality. Proc. 8th Constr.
Ind. Dev. Board. Johannesburg, South Africa:
University of the Withwatersrand; 2015.

3. Yilmaz F. Analysis of Occupational Accidents in
Construction Sector in Turkey. J. Multidiscip. Eng.
Sci. Technol. 2014;1(5):421–8.

4. Chong HY, Low TS, Chong HY. Accidents in
Malaysian Construction Industry : Statistical Data
and Court Cases A. Int. J. Occup. Saf. Ergon.
2015;20(3):503–13.

5. Oladinrin T, Ogunsemi D, Aje I. Role of
Construction Sector in Economic Growth:
Empirical Evidence from Nigeria. Int. Conf.
Constr. Dev. Ctries. Karachi, Pakistan; 2005.

6. Moradinazar M, Kurd N, Farhadi R. Epidemiology
of Work-Related Injuries Among Construction

Workers of Ilam (Western Iran) During 2006 - 
2009. Red Crescent Med. J. 2013;15(10).

7. Idoro GI. Effect of mechanisation on occupational
health and safety performance in the Nigerian
construction industry. J. Constr. Dev. Ctries.
2011;16(2):27–45.

8. Vongpisal C, Yodpijit N. Construction Accidents
in Thailand: Statistical Data Analysis. Int J Appl
Sci Technol. 2017;10(1):7–21.

9. Alinaitwe H, Mwakali JA, Hansson B. Analysis of
Accidents on Building Construction Sites Reported
in Uganda during 2001 - 2005. 2007;1208–21.

10. Latief Y, Suraji A, Nugroho YS, Arifuddin R. The
Nature of Fall Accidents in Construction Projects :
A Case of Indonesia. Int. J. Civ. Environ. Eng.
IJCEE-IJENS 2011;11(05):115405–2929.

11. Kemei R, Nyerere J. Occupational Accident
Patterns and Prevention Measures in Construction
Sites in Nairobi County Kenya. Am. J. Civ. Eng.
2016;4(5):254–63.

12. Vasconcelos B, Junior BB. The Causes of Work
Place Accidents and their Relation to Construction
Equipment Design. Procedia Manuf. Elsevier B.V.;
2015;3(May 2016):4392–9.

13. Dumrak J, Mostafa S, Kamardeen I. Factors
Associated with the Severity of Construction
Accidents : The Case of South. Aust. J. Constr.
Econ. Build. 2013;13(4):32–49.

14. Arquillos AL, Romero JCR, Gibb A. Institutional
Repository Analysis of construction accidents in
Spain,. J. Safety Res. 2012;45(5–6):381–8.

15. Hamid AR, Majid MZ. Causes of accidents
at construction sites. Malaysian J. Civ. Eng.
2008;20(2):242–59.

16. Agwu MO, Olele HE. Fatalities in the Nigerian
Construction Industry : A Case of Poor Safety
Culture. Br. J. Econ. Manag. Trade. 2014;4(3):431–
52.

17. Haslam RA, Hide SA, Gibb AGF, Gyi DE.
Contributing factors in construction accidents.
Ergon. Build. Constr. 2005;36(4):401–15.

18. STĘPIEŃ T. Identification of Factors Determining
Accident Rate in Construction Industry. Tech.
Trans. Civ. Eng. 2014;1-B:265–81.

19. Susihono W, Parwata Y, Sandi N. Ergonomics
participatory decrease fatigue, musculoskeletal
disorders, and increase the comfort in assembling
the net of tonis game. Bali Med J. 2016;5(1):179‑84.



1256  Indian Journal of Public Health Research & Development, December 2019, Vol. 10, No. 12

20. Aksorn T, Hadikusumo BHW. The Unsafe Acts and
the Decision-to-Err Factors of Thai Construction
Workers. J. Constr. Dev. Ctries. 2007;12(1):1–25.

21. Yanagawa T, Fujii Y, Mastuoka J. Generalized
Mantel-Haenszel procedures for 2 x J tables.
Environ. Health Perspect. 1994;102(SUPPL.
8):57–60.

22. Wittes J, Wallenstein S. The power of the
mantel—haenszel test. J. Am. Stat. Assoc.
1987;82(400):1104–9.

23. Rahmani A, Khadem M, Madreseh E, Aghaei HA.
Descriptive study of occupational accidents and
their causes among electricity distribution company
workers at an eight-year period in Iran. Saf. Health
Work Elsevier Ltd; 2013;4(3):160–5.

24. Takahashi A, Miura T. Characteristics of
occupational accidents by age. Proc. 19th Trienn.
Congr. hte IEA. Melbourne; 2015. p. 1–4.

25. Zhang M, Murphy LA, Fang D, Caban-Martinez
AJ. Influence of fatigue on construction workers’
physical and cognitive function. Occup. Med.
(Chic. Ill). 2015;65(3):245–50.

26. Salminen S. Long Working Hours and Shift Work
as Risk Factors for Occupational Injury. Ergon.
Open J. 2016;9:15–26.

27. Gyekye SA, Salminen S. Educational status and
organizational safety climate: Does educational
attainment influence workers’ perceptions of
workplace safety? Saf. Sci. 2009;47(1):20–8.

28. Prayitno H, Suwandi T. Organizational
Commitment Mediating the Effects of Big Five
Personality Compliance to Occupational Safety

Standard Operating Procedure. Int. J. Eval. Res. 
Educ. 2016;5(1):14–21.

29. Yoon JH, Roh J, Won JU. The Risk of Occupational
Injury Increased According to Severity of Noise
Exposure After Controlling for Occupational
Environment Status in Korea. Noise Heal.
2016;18(85):355–61.

30. Cantley LF, Galusha D, Cullen MR, Dixon-Ernst
C. Association between ambient noise exposure,
hearing acuity, and risk of acute occupational injury.
Scand. J. Work. Environ. Heal. 2015;41(1):75–83.

31. Bohgard M, Karlsson S, Loven E, Mikaelsson L-A,
Martensson L. Work and Technology on Human
Terms. Prevent; 2009.

32. Christian M, Bradley J, Wallace J, Burke M.
Workplace safety: a meta-analysis of the roles
of person and situation factors. J Appl Psychol.
2009;94(5):1103–27.

33. Geller ES. The Psychology of Safety Handbook.
2nd ed. Washington DC: CRC Press; 2000.

34. Monazzam MR, Soltanzadeh A. The relationship
between the worker’s safety attitude and
the registered accidents. J. Res. Health Sci.
2009;9(1):17–20.

35. Zakaria NH, Ansor NM, Abdullah Z. Workplace
Accident in Malaysia: Bus. Manag. Rev.
2012;2(5):75–88.

36. Khosravi Y, Bastani H. Factors Influencing Unsafe
Behaviors and Accidents on Construction Sites : A
Review. 2014;20(1):111–25.

37. Sadeghniiat-Haghighi K, Yazdi Z. Fatigue
management in the workplace. Ind Psychiatry J.
2015;24(1):12–7.


