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1. Introduction 

The construction industry plays a significant part in the growth of Malaysia's economy, and it is one of the 

country's most vital industries. The construction sector, on the other hand, is one of the most dangerous in the world. 

Construction activity is still characterized by a high level of threat to the employees’ health, as well as a high accident 

rate. The rising cases of construction-related accidents and fatalities is a huge concern. Falling from a height is one of 

the most prevalent construction hazards. In the workplace, a fall is a downward movement caused by a worker's loss of 

equilibrium (Vacanas et al., 2020). An essential part of the construction, maintenance, and repair of all man-made 

structures, scaffolding is a temporary framework that supports a work crew and supplies. The use of frameworks to 

obtain access to areas that would otherwise be inaccessible is commonplace and may lead to death or severe injury. 

Scaffolding incidents on construction sites have been a serious topic also in Malaysia in these recent years. Each year, 
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the scaffolding incidents result in thousands of injuries and fatalities on construction sites. Recently, two women died in 

the 6 p.m. crash after scaffolding at the flyover Sungai Besi-Ulu Klang Elevated Expressway (SUKE) site crashed into 

the vehicle. It is dangerous to work at heights. The ones mentioned above are only among the incidents that have 

included scaffolding. Moreover, on 29 July 2021 one foreign worker was killed and four others were wounded after 

steel scaffolding fell at a building site along the Jalan Langat Light Rail Transit (LRT) 3 track in Bandar Bukit Tinggi, 

Malaysia (Jananey Ramachandran, 2021). 

As a result, there is an urgent need to address this problem. To ensure secure and conducive working conditions, 

some factors need to be considered. This study shows that to prevent major scaffold incidents from occurring, it is 

crucial to analyse the triggers of scaffold incidents on the worksite to implement precautionary measures. Thus, the aim 

of this paper is to identify scaffolding unsafe factors. 

 

2. Literature 

Scaffolding serves primarily as a means of helping construction workers working at heights or in otherwise 

difficult-to-reach locations (Błazik-Borowa & Szer, 2015). A research found that scaffolding is extensively employed 

not just on building sites, but also in other places, such as shipyards, processing line re-engineering projects, billboards, 

stages, and convention centers, where it may also be used as a decorative feature. Scaffolding helps people get to their 

workplaces more swiftly (scaffolding refers to any platform or ramp that facilitates the movement of construction 

materials and equipment) (Ismail & Ghani, 2012).  

Besides, scaffolding is a temporary structure that allows work to be performed at a height of between two and 

many dozens of meters above the ground. Scaffolding is mostly used to assist construction activities at heights and in 

areas with limited access. Apart from that, scaffolding is utilized in a variety of other applications, including 

renovations, supporting the installation of billboards, and temporary hall construction (Haslinda Abas et al., 2020). 

From its critical function as a temporary framework, scaffolding-related incidents result in a high number of injuries 

and fatalities on construction sites. 

Scaffolding operations are the primary cause of construction site accidents, which is a problem that is becoming 

worse and worse every year (Olanrewaju et al., 2021). Each year, such incidents result in hundreds of injuries and 

fatalities on construction sites. Malaysia's Social Security Organization (SOCSO) reported in 2000 that the construction 

industry's mortality rate was more than three times that of other workplaces in the country (Izzuddin Romli & Ozve 

Aminian, 2017). According to Halperin & McCann, (2004), falling from scaffolds and scaffold collapse are the two 

most common causes of scaffold-related injuries. 

 

3. Methodology 

3.1 Data Collection 

In this study, predefined criteria and methodology will be used to perform systematic reviews. An essential 

checklist for systematic reviews, the Preferred Reporting Items for Systematic reviews, and Meta-Analyses (PRISMA) 

checklist was established by Moher et al., (2009), and includes 27 checklist item. Using this minimal number of items, 

systematic reviews and meta-analyses may report with confidence. Therefore, a four-phase flow diagram and a 27-item 

checklist are included in the PRISMA recommendations. Recommendations for subjects like as title, abstract, 

introduction and techniques are included in a 27-item checklist. To help authors, reviewers & editors, PRISMA's flow 

diagram and checklist are provided. Corresponding to the flow diagram, reports that come inside the review's scope 

will be identified, screened, eligible, and included.  

According to figure 1, Web of Science, Science Direct, and Scopus were used for the electronic literature search. 

In-depth research on scaffolding safety and accidents may be found in these three databases. Scaffolding has many 

distinct names across the world thus all of those words are included in the main search phrases. The first set of 

keywords in each database were as follows: ("scaffolding accident" AND "construction industry"), (*scaffolding AND 

accidents AND safety AND  factors )  AND  PUBYEAR  >  2011, (Scaffolding accident AND factor causes AND 

construction industry ). The asterisk designates a word's derivatives, and the double quotation mark indicates that the 

words included inside appear in the same sentence. The time span for this study were restricted for 10 years which from 

2012 until 2022. According to Helfer et al., (2015) the research span limit to 10 years to prevents the analysis of 

obsolete material and also considers the fact that publishing might take a long time.  Hence a total of 31 articles were 

identified.  

Expanding the terms in the first search while keeping the 10-year time limit was the next step in doing a secondary 

search. Additional scaffolding related keywords were added to the search, which are often used in construction safety 

related publications such as (*scaffolding AND construction AND  accident AND investigation OR analysis ) AND 

PUBYEAR > 2011 and ("scaffolding collapse AND construction AND "Causes"). Finally, a total of 96 articles were 

searched out from the three data bases.  

Search results may contain articles that do not directly relate to a study topic, but they're nonetheless likely to 

include them since they fit the overall framework. Due to the use of overlapping databases, further duplications were to 

be anticipated. As a result, only articles that are relevant to the topic are picked from each database. The titles and 
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abstracts of each paper were scrutinized to see whether or not it was appropriate for review. During the process of 

screening duplicate papers, reviewed papers and non-English papers were removed. Only 75 of the 96 articles found 

through a search turned out to be suitable for this study. Then, proceed to the process of eligible and included of the 

papers. From this process, the researcher identified the actual numbers of articles used. The key condition for 

qualification was that the article must effectively convey an understanding of the viewpoints of developing nations' 

building industries regarding scaffolding safety concerns. Several papers were eliminated from the analysis because did 

not include a particular research on scaffolding accidents during construction. Apart from that, research not directly 

relevant to scaffolding accidents and variables contributing to accidents have been excluded. 46 papers were eliminated 

from the 75 that were initially evaluated owing to their lack of relevance to the review. Unrelated articles were 

excluded after the content analysis, remaining 22 items. The details information on how the data collection were 

conducted is shown in figure 10. According to Selcuk, (2019) complying with every item on the check list ensures that 

the reporting process is as transparent and easy to understand as possible. This allows for a well-organized report that 

clearly defines the research question, states its title, and details its goals.  

After went through the process of PRISMA method, snowballing method was used to identify the articles that 

related to scaffolding unsafe factors. The term "snowballing" refers to the practice of leveraging a paper's citations or 

reference list to locate more relevant studies (Wohlin, 2014). Snowballing, on the other hand, may benefit from a 

systematic approach to looking at where papers are referred and where papers are mentioned, rather than just looking at 

the reference lists (Wohlin, 2014). Backward and forward snowballing is a term used to describe the practice of using 

references and citations to build a snowball.  

In this study, both backward and forward method were used to identify articles related to scaffolding unsafe 

factors. From this method, 7 articles have been found. The abstract, whole of the work and available data being 

reviewed before a decision is made on whether or not to include the paper. Hence,  a total of 29 articles related to 

factors that influence scaffolding accidents have been identified. Therefore, by using PRISMA and snowballing method 

objective 1 which is to identify the articles related to factors that influence scaffolding accident has achieve. 

 

3.2 Data Analysis 

A thematic analysis of the data was performed in this systematic review. Analyzing qualitative data for patterns 

and themes is known as thematic analysis (Maguire & Delahunt, 2017). Scaffolding unsafe factors were examined in 

this study, which employed a qualitative technique to identify the number of articles used. The number of articles based 

on publications, years, type of papers, and journal rankings were analyzed quantitatively. The incorporation of 

qualitative studies in a mixed-methods review may give helpful insights into the implementation of research treatments; 

this approach can be used to a broad spectrum of literature (Sataloff et al., 2021). As a result, this study used qualitative 

and quantitative method for a thematic analysis. 
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Fig. 1 - PRISMA flowchart 

 

4. Discussion and Findings 

4.1 Quantitative Analysis 

Microsoft Excel was used to evaluate the quantitative data. The number of articles used, ranking of journal, type of 

papers, publication and years were recorded in a statistical charts. In data visualization, graphs were often used to show 

the interrelationships among variables. Consequently, in order to make statistical information more understandable and 

comprehensible, statistical graphs were being utilized. 

 

4.1.1 Publication by Years 

Figure 2 depicts the shifting distribution of publications published between 2012 and 2022. There’s only one 

acceptable publication between 2012 and 2014. Besides, there are 5 relevant papers published in 2021 which the 

highest number of articles that related to scaffolding unsafe factors. Meanwhile in 2015, 2016, 2019 and 2022 the 

acceptable publications are 2 articles. As for the publications of papers in 2022, the paper that been used were updated 

until February 2022. In 2013 and 2020, there are 4 articles and in 2017 and 2018, only 3 articles related to factors that 

contribute to scaffolding unsafe factors. Overall, the findings shows that the topic has been a popular one among 

researchers since 2021. 
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Fig. 2 - Publication by years 

 

Besides, an iterative method of comparing and contrasting the similarities and differences across the 29 studies was 

used to ensure uniformity in the final sub-categories. There is a list of publications and their subcategories in Table 1. 

Worker behavior, worker skills, PPE, design flaw, site condition and insufficient equipment and management issues 

were further classified into seven key categories. Based on the table, the least theme that has been covered from 2012 

until 2022 is worker’s behavior meanwhile the most themes that has been discussed by the other researchers is 

management issues that related to scaffolding accidents. 

Table 1 - Themes of Articles 

 Authors 
Worker's 

Behaviour 

Worker'

s Skills 
PPE 

Design 

Error 

Site 

Condition 

Inadequate 

equipment 

Management 

issue 

A Hola et. Al 

(2017)     / /   / / 

Swapan Saha et. 

Al (2018) /           / 

Anna Hola et. 

Al (2018)   / / /   / / 

Arifuddin, 

Latief, Suraji 

(2020)     /   / /   

Bellamy (2015) 
      /     / 

Błazik-Borowa 

et al. (2021)       /       

Borges, Reis, 

Moro (2019)         / / / 

Gian Paolo 

Cimellaro, 

Marco 

Domaneschi 

(2017)   /           

Erkan Dogan et. 

Al (2021)     /   /     

Bradley Evanoff 

et. Al  (2016) 

        /     

Ewa Blazik-

Borowa,           /   
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 Authors 
Worker's 

Behaviour 

Worker'

s Skills 
PPE 

Design 

Error 

Site 

Condition 

Inadequate 

equipment 

Management 

issue 

Jaroslaw Bec 

(2021) 

Nuraffefa 

Hamdan, 

Hanizam 

Awang (2015)   / /   / / / 

Hellstedt et. Al  

(2013)           /   

Bożena Hoła  et. 

Al  (2017) / / / /   / / 

Kyungki Kim 

et. Al (2016) 
        /     

Yijun Liu  et. Al  

(2020) /     /       

Bilal Manzoor 

et. Al (2021)   /   /       

Marek Sawicki 

(2020) /             

Marek Sawicki, 

Mariusz Szostak 

(2020)       /   /   

T.Nowobilski, 

B.Hola (2019)   / / /     / 

Aminu Darda’u 

Rafindadi et. Al 

(2022)   / /   / / / 

Juan Carlos 

Rubio-Romero  

et. Al (2013)           /   

Rubio-Romero, 

Rubio, García-

Hernández 

(2013)           /   

Iwona Szer et. 

Al (2022)         /     

Iwona Szer and 

Jacek Szer 

(2021)         /     

Feng Wang et. 

Al  (2013)         /     

Feng Wang  et. 

Al  (2014)         /     

Stig Winge , 

Eirik 

Albrechtsen 

(2018)   /    /  /     

June-seong Yi  

et. Al  (2012) /             
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4.1.2 Publication by Database 

Three database sources were employed in this study: Scopus, Web of Science, and ScienceDirect. Scopus was the 

most frequently cited database source with a number of 18 articles, followed by ScienceDirect with a number of 10 

articles and Web of Science. According to the figure 3, Scopus received the most publications, while Web of Science 

received the fewest sources of information related to scaffolding dangerous aspects. This is because abstract and 

citation database Scopus is made up of scholarly information that has been peer-reviewed (Baas et al., 2020). 

 

                            

Fig. 3 - Sources of database 

 

4.1.3 Publication by Type of Article 

According to figure 4, the search queries given in Figure 10 yielded the statistics shown therein. In Chart 3, the 

findings are based on the whole period of 2012–2022. Chart 3 shows that only journal and conference paper articles 

utilized. The number of papers used for journal is much higher than the number of articles published in a conference 

paper. This is due to the "peer-review" procedure that many academic publications use. To put it another way: the data 

shown here is accurate and trustworthy (CQUniversity Library, 2021). 

 

                                

Fig. 4 - Type of Articles 

 

4.1.4 Publication by Journal Ranking 

The number of journal rankings by using SCImago is shown in a figure 5 (SJR). For academic journals, SCImago 

Journal Rank (SJR) is a metric that takes into consideration both the number of times a journal has been cited as well as 

the prominence or reputation of the journals that have cited it. SJR is the journal's impact factor, which is derived from 

a citation network analysis. SJR is calculated using a quartile system, with Q1 being the top quarter of journals and Q4 

representing the worst quarter. Only the top 25 percent of journals appear in Q1. The next 25 to 50 percent are 

represented by Q2. The next 50 to 75 percent appear in Q3. The last 25 to 100% are present only in Q4. Q4 is taken up 
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by journals in the 75 to 100 percent range (Learning Resource Centre LRC, 2022). The statistics in figure 17 obtained 

through conducting a search using the queries listed in figure 10. According to figure 17, Q1 has the highest number of 

articles that related to scaffolding unsafe factors with a total of 15 articles, followed by Q2, unranked, Q3 and Q4. 

Within a given topic area, the most distinguished journals are those in the first quarter, or Q1. 

 

                        

Fig. 4 - Journal Ranking 

 

4.2 Qualitative Analysis 

Base on the thematic review approach method by Zairul (2021) and Samsudin et al., (2022) this research was used 

to transfer all 29 pieces of information to Atlas.ti 8 software. It was at this point that a number of code groups were 

developed. The purpose of a thematic analysis is to find themes, or significant or relevant patterns in the data, and to 

utilize these themes to address the study or make a point about a problem (Maguire & Delahunt, 2017). Therefore, the 

tool that is suitable to analyze the qualitative data is Atlas.ti 8. Atlas.ti has been recognized as a crucial tool for 

researchers to use in order to do well-organized, systematic, effective, and efficient data analysis (Rambaree, 2013). 

This section provides a summary of the data from the papers that have been evaluated. The authors of the original 

publications reviewed or used as references in the chosen articles are credited. Using a deductive approach from the 

theme results, ATLAS.ti 8 was used to code the 7 clusters for ease of visualization in the network. The clusters (shown 

as codings) are linked to the research questions and serve as the basis for the discussion of the study. The following is a 

summary of clusters based on the thematic evaluation shown in figure 6. 

 

 

Fig. 6 - A thematic review was conducted utilizing ATLAS.ti 8 network view to address the research topic 

 

4.2.1 Lack of Skills Workers 

Scaffolding accidents were caused in part by inadequate training, the use of untrained personnel, and a lack of 

safety awareness and risk management skills, according to research by (Rafindadi et al., 2022). This is due to the fact 

that personnel who lack scaffolding training and expertise will be unable to do their jobs (Hamdan & Awang, 2015) as 

shown in figure 7. According to the findings of the Winge & Albrechtsen, (2018), a construction site mishap was 

caused by a faulty or improperly fastened scaffold that shifted when a worker stood on it. This supported by the study 

of (Manzoor et al., 2021), a lack of worker skills resulted in scaffolds that were not properly secured and tightened. 

Working at heights is dangerous enough without having to worry about being killed or seriously injured because of a 
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worker's lack of safety awareness. Workers with no intellectual talents are often hired to do the necessary labor because 

of the reasons of falls from height. Due to a lack of expertise among construction employees, scaffolding mishaps 

occurred on building sites (Cimellaro & Domaneschi, 2017). This is due to the fact that personnel who lack the proper 

training to erect or dismantle scaffolding are more likely to be involved in an accident (Anna Hola et al., 2018; Bożena 

Hoła et al., 2017). For example, the research by Manzoor et al., (2021) shows that significant accidents in building 

projects are also caused by improper installation of scaffolding. Scaffolding accidents are caused by workers who have 

not received enough training in occupational health and safety. Scaffolding accidents are caused by a lack of or 

inadequate training in occupational health and safety, as shown by the research of (Nowobilski & Hoła, 2019). As a 

result, personnel must be trained prior to the construction of the scaffolding in order to avoid a repeat of the error. 

According to figure18, a lack of scaffolding safety teaching or personnel who disregarded such instruction were also 

responsible for scaffolding incidents (A Hola et al., 2017; Hoła et al., 2018).  An employee's familiarity with 

scaffolding safety instructions can only lead to scaffolding mishaps at a building site if proper training is not provided 

(Bożena Hoła et al., 2017). 

 

 
Fig. 7 - Lack of skills workers network diagram 

 

4.2.2 Unsafe Usage of Personal Protective Equipment (PPE) 

 

 
Fig. 8 - Unsafe usage of PPE network diagram 
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Figure 8 depicts a scaffolding-related network unsafe usage of Personal Protective Equipment (PPE). Workers not 

wearing personal protection equipment, such as shoes that are not appropriate for the conditions of the building site or 

lifelines to prevent them from falling or unlawful unfastening from fixed components, caused scaffolding mishaps, 

according to the report from A Hola et al., (2017). This is in line with the study of Rafindadi et al., (2022) and (A. Hoła 

et al., 2018) the scaffolding mishap was blamed on a worker's failure to wear PPE and improper usage of PPE on the 

building site. During the accident, the lifelines installed on the scaffolding were not utilized (Dogan et al., 2021). 

According to (Hamdan & Awang, 2015) Accidents involving scaffolding have occurred as a result of the scaffolding 

being used incorrectly. In addition, the scaffolding accident was caused by a failure to wear personal protective 

equipment (Nowobilski & Hoła, 2019). Protective Equipment (PPE) should be worn by construction site workers 

including safety helmets, face and eye protection, boots, and a hearing aid. Equipment like this is offered to the 

employees, but most do not utilize it (Hamdan & Awang, 2015). This is owing to the fact that employees are still 

unaware of the need of wearing protective gear while on the job (Arifuddin et al., 2020). Accidents are prevalent in the 

construction sector as a result of the lack of or insufficient usage of Personal Protective Equipment (PPE). Thus, PPE 

should be worn by all employees since it protects workers from health and safety dangers on the workplace and 

minimizes employee exposure to hazards. 

 

4.2.3 Unsafe Site Condition 

 

 

Fig. 9 - Unsafe site condition network diagram 

 

Scaffolding mishaps occurred because of a design fault seen in Figure 9. Scaffolding accidents have been linked to 

unstable scaffolding, according to research conducted by A. Hoła et al., (2018) and Nowobilski & Hoła, (2019). 

According to a research by B. Hoła et al., (2017) , inadequate material agent stability led scaffolding to collapse owing 

to an inappropriate scaffolding foundation and a lack of scaffolding anchoring to permanent structural components. 

Aside from uneven foundations and unsuitable underlays, unstable scaffolding was caused by the use of unsuitable 

materials in the underlay such as hollow bricks, bricks, and loose boards to support the framework of scaffolding 

frames (Sawicki & Szóstak, 2020). To put it another way, based on the study of Bellamy (2015), a design flaw led to a 

significant number of scaffold-related incidents. Inadequately designed, calculated, and checked for sufficient strength 

and stability were to blame (Bellamy, 2015). In particular, the scaffold's design was poorly handled since it was not 

appropriately designed for the scaffold's weight and had inadequate anchoring. (Bellamy, 2015). According to research 

of Winge & Albrechtsen, (2018), the scaffolding that fell down was weakly attached, the ground was uneven, and there 

was too much weight on the scaffold. This is because scaffolding has a significant possibility of exceeding the 

authorized service load (Błazik-Borowa et al., 2021).  Some of the other causes of scaffolding accidents were 

dangerous machinery, equipment situations, such as defective materials and structural instability, as well (Liu et al., 
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2020). Scaffolding-related incidents have also been documented owing to inadequate manufacturing materials, 

according to research by Manzoor et al., (2021). Since the design of scaffolding cannot be utilized without proper 

calculations, it is vital to design scaffolding successfully. 

 

4.2.4 Inadequate Equipment 

 

 

 

 

Fig. 10 - Inadequate equipment network diagram 

A further element contributing to scaffolding accidents is the absence or inadequate provision for individual and 

collective protection (A Hola et al., 2017; A. Hoła et al., 2018; B. Hoła et al., 2017).  Scaffolding incidents occurred 

because of the risky working platform when working at height according to Rafindadi et al., (2022). Based on Figure 

10, scaffolding-related fall incidents were additionally exacerbated by a damaged ladder (Rafindadi et al., 2022). 

Rubio-Romero et al., (2013) discovered some scaffolding that did not contain stairways or ladders for employees, 

corroborating this claim. Research by Sawicki & Szóstak, (2020) found that 114 scaffolds studied included at least one 

component that might lead to scaffolding accidents, such as a railing or a frame which some of scaffolding were found 

that did not have stairways or ladders for the workers. Apart from that, according to study Borges et al., (2019), there is 

no guardrail, it is not firmly mounted, or it is not dimensioned appropriately. This is because scaffolding was often 

inadequate in the absence of safety rails (Hellstedt et al., 2013).  As a result, the fact that over a third of scaffolding-

equipped construction sites lack guard rails demonstrates insufficient safety precautions as well as the increased danger 

of falls from heights to which employees are exposed (Rubio-Romero et al., 2013).  Hamdan & Awang, (2015) indicate 

that the absence of guardrails is the most frequent cause of injury and death on building sites. This research, together 

with Rafindadi et al., (2022) established those scaffolding accidents occurred as a result of the absence of a guard rail 

and safety sign. Additionally, scaffolding typically rests directly on the earth, without the use of sleepers or foundation 

plates to distribute the weight adequately (Rubio-Romero et al., 2013). Errors committed during the system 

scaffolding's development from legal issues may result in the scaffolding's technical state deteriorating during its 

operation (Błazik-Borowa & Bęc, 2021). 
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4.2.5 Unsafe Management Issue 

 

 

Fig. 11 - Unsafe management issue 

Scaffolding incidents occurred in the construction due to a lack of direct supervision by a site or work manager 

over the completed job (A Hola et al., 2017; B. Hoła et al., 2017; Nowobilski & Hoła, 2019).  Figure 11 shows that 

according to a study conducted by (A. Hoła et al., 2018), a lack of direct supervision by a construction manager or 

executive manager during the course of work, as well as approval of scaffolding for operation without the required 

inspection and supervision, were the primary causes of scaffolding accidents on construction sites. As per (Abdul-

Malak, 2018) investigation, routine inspections of the scaffold were not performed, resulting in a collapse in which two 

employees had significant injuries and barely escaped death.  This accident occurred as a result of a lack of supervision 

and monitoring for operating at height Hamdan & Awang, 2015 and Rafindadi et al., 2022). Additionally, scaffolding 

admittance without the necessary inspection and maintenance resulted in scaffolding accidents (A Hola et al., 2017; B. 

Hoła et al., 2017). For instance, scaffolding was not installed in accordance with safety requirements (Rafindadi et al., 

2022). However, it should be emphasized that the most frequent causes of accidents in this category are a lack of 

supervision, a lack of or an inadequacy of safety measures, and also an employee's poor professional preparedness 

(Nowobilski & Hoła, 2019). Borges et al., (2019), demonstrate that scaffolding accidents occurred as a result of work 

being conducted without a work authorization. Apart from that Liu et al., (2020), assert that a lack of safety 

management adds to scaffolding accidents. This is because the parties involved were not coordinated appropriately 

(Bellamy, 2015).  For example, management's distribution of substandard scaffolds, ladders, working platforms to 

employees is another cause of deadly falls in the business (Rafindadi et al., 2022). These factors might result in 

scaffolds, ladders, or work platforms collapsing during use. Additionally, insufficient routes and paths to a workplace 

as a result of improper scaffolding placement, which forces an employee to lean significantly beyond the outline of a 

working platform or to stand on a safety barrier; a lack of vertical communication between levels of scaffolding; or a 

lack of a designated danger zone around scaffolding (A Hola et al., 2017; B. Hoła et al., 2017). Inadequate safety 

management, such as Improper device placement in the workplace contributes to scaffolding accidents as well (B. Hoła 

et al., 2017). According to the study of (A Hola et al., 2017), scaffolding accidents are caused by a lack of safety 

management, such as insufficient training in the field of occupational safety and health. Apart from that, workplaces 

lack occupational risk assessment, employees lack information about occupational risk assessment, work on 

inadequately built scaffolding is permitted, and management tolerates dangerous working techniques (B. Hoła et al., 

2017). Moreover, (B. Hoła et al., 2017) establishes that scaffolding accidents occurred as a result of an employee being 

admitted working despite medical contraindications or without a medical evaluation, which is corroborated by the 

research of (A Hola et al., 2017). 
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4.2.6 Design Error 

 

 
Fig. 12 - Design error network diagram 

Scaffolding mishaps occurred because of a design fault seen in Figure 12. Scaffolding accidents have been linked 

to unstable scaffolding, according to research conducted by A. Hoła et al., (2018) and Nowobilski & Hoła, (2019). 

According to research by B. Hoła et al., (2017), inadequate material agent stability led scaffolding to collapse owing to 

an inappropriate scaffolding foundation and a lack of scaffolding anchoring to permanent structural components. Aside 

from uneven foundations and unsuitable underlays, unstable scaffolding was caused by the use of unsuitable materials 

in the underlay such as hollow bricks, bricks, and loose boards to support the framework of scaffolding frames 

(Sawicki & Szóstak, 2020). To put it another way, based on the study of Bellamy (2015), a design flaw led to a 

significant number of scaffold-related incidents. Inadequately designed, calculated, and checked for sufficient strength 

and stability were to blame (Bellamy, 2015). In particular, the scaffold's design was poorly handled since it was not 

appropriately designed for the scaffold's weight and had inadequate anchoring. (Bellamy, 2015). According to research 

of Winge & Albrechtsen, (2018), the scaffolding that fell down was weakly attached, the ground was uneven, and there 

was too much weight on the scaffold. This is because scaffolding has a significant possibility of exceeding the 

authorized service load (Błazik-Borowa et al., 2021).  Some of the other causes of scaffolding accidents were 

dangerous machinery, equipment situations, such as defective materials and structural instability, as well (Liu et al., 

2020). Scaffolding-related incidents have also been documented owing to inadequate manufacturing materials, 

according to research by Manzoor et al., (2021). Since the design of scaffolding cannot be utilized without proper 

calculations, it is vital to design scaffolding successfully. 

 
4.2.7 Worker’s Unsafe Behaviour 

Figure 13 shows on workplace accidents may be exacerbated by drinking alcohol. Employees who use alcohol, 

opioids, or psychotropic substances have a psychophysical condition that does not guarantee safe work (A Hola et al., 

2017; B. Hoła et al., 2017). Alcohol misuse may result in disordered thinking and disorientation, making it difficult to 

concentrate on tasks such as studying or picking up a new skill. This might lead to a loss of focus on the task at hand (A 

Hola et al., 2017). Due to their lack of attention, workers get exhausted rapidly (Błazik-Borowa & Bęc, 2021). This is 

because alcohol has a sedative effect on the central nervous system. It has a calming effect that aids in relaxation and 

induces drowsiness, allowing people to fall asleep quickly. In addition, scaffolding accidents were caused by a lack of 

prompt response to an occurrence and by being shocked by an unexpected event (A Hola et al., 2017). According to 

(Marek Sawicki, 2020),  17.4 percent of all scaffolding accident victims had a reason connected to alcohol usage. 

Moreover, people's careless conduct resulted in a number of incidents (Liu et al., 2020). A study by Winge & 

Albrechtsen, (2018) found that accidents have a wide range of characteristics, including barriers that fail and 

deviations, such as employees changing scaffolds while they are on them. Other factors contributing to scaffolding 

accidents include worker negligence, such as failing to remove potential hazards before completing tasks or working in 

a dangerous area near live electrical equipment or wires (B. Hoła et al., 2017). Accidents on construction sites, whether 

committed by construction firms or by employees themselves, have a negative impact on not just safety, but also on the 

construction process. 
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Fig. 13 - Worker’s unsafe behaviour network diagram 

 

4.3 Thematic Analysis Pattern 

In summary, the study has summarized seven groups of dangerous scaffolding elements extensively as shown in 

Figure 14. There have been a number of research on scaffolding-related events that have focused on determining the 

components that led to the occurrences. In order to eliminate scaffolding-related dangers, it's critical that they're 

identified early on in the project. Scaffolding accidents are caused by a combination of human, technical, 

environmental, and organizational variables, according to Hamdan & Awang, (2015). Hence, this study used Atlas.ti 8 

to review the pattern of scaffolding unsafe factors. An important benefit of using theme analysis is that it allows 

researchers to develop a theoretical or conceptual framework for future research loops (O’Grady et al., 2021). The 

segments retrieved from the synthesis results of this research revealed that the seven clusters are related with five basic 

patterns: human factors, environmental factors, technological factors, and organization factors. There are several 

elements that contribute to scaffolding accidents at a building site that are covered by the clusters.  

In this study, lack of skills workers and unsafe management issues are considered as organizational factors. In the 

case of organizational factors, the highest-ranking factors were the lack of proper training and lack of monitoring by the 

site supervisor (Hamdan & Awang, 2015). A company should provide a training and knowledge for the workers and 

make sure that the company have a good management to avoid any issue like lack of supervision on construction 

happened. The health and safety of all construction employees is put at risk if the site supervisor is not adequately 

supervised (Hamdan & Awang, 2015; A. Hoła et al., 2018; Nowobilski & Hoła, 2019). Thus, in terms of safety 

management, these sites must improve safety education and training procedures, enhance the overall safety 

management system with a focus on daily equipment maintenance and fall prevention device reliability and develop an 

appropriate accident emergency plan (Liu et al., 2020). If an organization fails to provide training and safety education 

to the workers, it can lead to the unsafe behavior that can lead to the scaffolding accidents. This is due to the health and 

safety issues on construction sites are mostly due to unsafe human behaviors.  

Human dangerous behavior is the most significant factor determining the level of building site safety, according to 

research (Z. Li et al., 2021; Park et al., 2020; Zhang et al., 2020). Human mistake is to blame for 90% of construction 

site accidents (Newaz et al., 2020) and dangerous human conduct accounts for 88% of construction engineering 

mishaps (Suraji et al., 2001). Besides, according to the past research of kumarP et al., (2019), the  most  astounding  

human  risk  factor affecting  scaffold  mischance’s  is  the  ill-advised utilization of PPE. Unsafe usage of Personal 

protective equipment also considered as human unsafe behavior. Personal protective equipment is a must while 

working in a dangerous environment. This means that employee need to choose equipment that is both reliable and 

functional as well as one that has been used and maintained correctly. Workers in the construction industry have a 

higher risk of damage and accident if they don't use personal protective equipment (PPE) at all times (A Hola et al., 

2017). Therefore,  Enshassi & Shakalaih (2015), recommended that contractors should follow up their workers   

regarding   the   use   of   the   personal   protective   equipment  (PPE). Human error on construction sites may be 

attributed to a variety of variables, including the workplace and organizational structure (Asilian-Mahabadi et al., 

2018). Thus, by controlling and preventing risky work practices, building projects may improve their safety production 

management and their overall safety production results (Fang et al., 2019; Jiang et al., 2020; Z. Li et al., 2021).  
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Other than that, unsafe condition is influenced by an organization error which also can lead to the scaffolding 

accidents. Unsafe condition usually related to the technical factors of the scaffolding which it's common for them to be 

tied to issues with a company's facility, equipment, tools, materials handling system, or overall working environment. 

Scaffolding accidents may be caused by a variety of technical problems, such as faulty foundations, attachment point 

failures, insufficient fall protection, dangerous building designs, overloaded platforms, incompetent erectors, insecure 

bracing, and inappropriate material handling. According to A Hola et al., (2017) lack of or insufficient equipment that 

attaches work posts on scaffolding and also unsuitable collective protection measures such as poor stability of 

scaffolding or its components were shown to be the most significant factors in the creation of accidents in. Scaffold 

collapse may also be caused by a lack of scaffold support and guardrail components. According to the research of 

Rubio-Romero et al., (2013), the lack of guard rails on almost a third of scaffolding sites, shows both a lack of safety 

precautions and the higher danger of employees falling from great heights. This is due to standard scaffolding is more 

costly than non-standard scaffolding(Rubio-Romero et al., 2013). A hazardous scenario may arise if the guardrails were 

not installed appropriately and in accordance with the required method (Enshassi & Shakalaih, 2015). When operating 

at high altitudes, many organizations either use improper or non-existent standards of safety. A tragic fall may have 

been caused by a lack of safe work procedures. This is because there is a larger proportion of inadequacies in non-

standard scaffolding components than in standard scaffolding components, according to previous studies. Rubio-

Romero et al., (2013), revealed that the standardization of scaffolding equipment has a direct and favorable effect on 

building site safety conditions. Both of these elements directly affect the scaffolding's load-bearing capability and the 

risk of collapse (Enshassi & Shakalaih, 2015).  

Besides, a design error in scaffolding also considered as an unsafe conditions. According to Bellamy (2015), 

research, a fault in the scaffold's design was to blame for a high number of accidents as the scaffold design was not 

adequately supervised, and the parties involved were not effectively coordinated. Therefore, the project team's inability 

to communicate effectively has resulted in inaccurate information (Ahmed et al., 2018). For this reason, excellent 

communication is critical in building trust among the project's investors. To attain their goals, all participating in the 

building project must work together to pool their talents and resources . In order for communication to be effective, all 

stages of the project must be well coordinated by utilizing reliable information. Other than that, poorly estimated, 

inadequately planned, and inadequately verified for proper strength and stability were to fault due to the scaffold's 

construction was insufficient for its weight and lacked suitable anchoring, it was badly managed (Bellamy, 2015).  

According to the author, scaffolding that collapsed was found to be inadequately fastened, the ground was uneven, and 

there was an excessive amount of weight on board. This is due to the fact that scaffolding has a high potential for 

exceeding the approved service load as the strength of a scaffolding support is determined by the soil's condition since 

scaffolds were often set up on concrete or asphalt. A flat and compacted ground should be prepared early if the scaffold 

is to be installed on the ground because of insufficient compaction of the earth.  

Other than that, unsafe condition that related to the unsafe site condition is considered as the environmental factors 

as the condition and surrounding of the site plays an important role to avoid scaffolding accidents. This is due to the 

most dangerous environmental component is the working surface, followed by objects hanging in the air or falling from 

above, soil conditions, material handling, and the weather (kumarP et al., 2019).  According to Hamdan & Awang, 

(2015), The most significant reason is due to bad housekeeping. Poor housekeeping usually contributes to accidents by 

concealing risks that might result in injury, such as sliding, being struck by falling items, tripping over loose things on 

floors, and hitting against protruding material (Hamdan & Awang, 2015). This is because poor housekeeping is to 

blame for the importance given to the work surface. This were due to hazardous situations that were not detected by the 

project's safety managers (Kim et al., 2016). Hence, it can be said that an organization should play an important roles to 

inspect the condition of the site regularly.  Besides that,  Wang et al., (2014) examined scaffolding collapse incidents 

and concluded that roughly 10 percent of scaffolding collapse due to wind. Thus, wind loads on scaffolding have 

become an essential concern in scaffolding design. This is because, wind forces on the interior surfaces of scaffolding 

play a key part in wind loads on covered scaffolding (Wang et al., 2013). By providing sufficient reinforcement, 

support ropes, and girders, unstable construction or assembly situations may be avoided (Radevsky et al., 2012). If 

required, they should be placed quickly when a storm is coming, and construction schedules should be meticulously 

planned to prevent dangerous tasks during storm season in order to minimise exposure time. If the storm season cannot 

be avoided, a thorough plan must be devised. Unsafe site condition due to poor climatic condition also contribute to 

scaffolding collapse. Unfavorable and fluctuating weather circumstances, as well as physically demanding tasks 

conducted under time constraints, may all contribute to workplace accidents (Szer & Szer, 2021). According to Szer & 

Szer, (2021) accidents may occur if an employee's organism expends too much heat or if his working conditions are 

significantly worsened. Besides, scaffolding workers may be subjected to severe, very strong, or strong heat stress, 

according to the results of the investigation (Szer & Szer, 2021). Based on the study of Asilian-Mahabadi et al., (2018), 

work group and contractor workplace or organizational circumstances are influenced by the safety environment. 

Human error, another kind of risky conduct, may occur if the harmful circumstances are not recognized or experienced 

by the employees (Asilian-Mahabadi et al., 2018). 

As a result of this research, it can be concluded that organizational error is the primary cause of scaffolding 

accidents. According to the past research, safety management relies heavily on effective organizational management 
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(Y. Li et al., 2018). This makes it easier to understand how things work at the firm and to spread a culture of safety 

across the company.  This is due to construction mishaps are mostly caused by human mistake which can be relate to 

organization factors. If an organization have an ignorance workers and have workers that practice unsafe behaviors in 

construction site, it can lead to the scaffolding accidents. In addition, individual manifestations have an effect on these 

behaviors. Individual manifestations can be defined as human traits or human behaviors that might influence the way 

workers behave and think (F.lora Madinane Magoro, 2012). Hence, human flaws and errors of judgement may easily 

result in job injuries and deaths in construction. A few seconds and a lapse are all that is required. Therefore, employer 

attitudes and motivation play a major role in this. This might cause carelessness, complacency, shortcuts or even 

diversion from the job at hand. When people have a poor outlook on safety, they will ultimately engage in risky or 

reckless conduct as a consequence. This is because incidents on the workplace that result in injury or property damage 

are caused by unsafe practices. Consequently, the number of construction-related accidents, injuries, and deaths might 

be minimized by addressing the organization aspect. In the workplace, attitudes about safety have a significant impact 

on how employees make decisions and respond to challenges, incentives, and rewards. Positive safety attitudes in the 

workplace are needed for a work environment free of accidents, which provides greater productivity, the highest 

quality, saves budget on accident costs, boosts employee morale, corporate profit, and goodwill. Hence, improving 

organization factor analysis may have a positive impact on safety and health, as well as on quality, productivity, and 

employee happiness (Kamal et al., 2013). 

 
Fig. 14 - Thematic pattern analysis 

 

5. Conclusion 

Scaffolding collapse or planking failure, falling items, and falls from high positions are all forms of dangers that 

often occur on scaffolding-related work sites. The number of cases regarding scaffolding incidents is high due to 

several unsafe factors such as human and technical factors. A quantitative and qualitative study consequently assist 

evaluated the themes of the scaffolding unsafe factors. This article discusses the present situation of scaffolding 

hazards. Using Atlas.ti 8's code-to-document analysis, seven clusters were found to have patterns and trends that 

answered the study topic. Four basic pattern clusters have been developed from seven identified scaffolding unsafe 

factor of worker's skills and conduct; worker's behavior; management issue; design error; PPE; site condition; and 

inadequate equipment; and site condition. Human, organizational, environmental, and technological factors have been 

identified as the four primary clusters of factors that impact scaffolding accidents.  

Human factors are the initial pattern cluster. Human factors include a worker’s unsafe behavior and unsafe usage 

of PPE. The second pattern cluster consists of organizational factors, which include employee abilities and management 

concerns. This is because a firm should give training and information to its employees and ensure that it has a strong 

management team in place to prevent issues such as lack of oversight during construction. Meanwhile, for the third 

pattern cluster, environmental factors are examined since the site's state and surroundings play a significant part in 

preventing scaffolding mishaps. This is because of the significance placed on the work surface as a result of inadequate 

housekeeping. Apart from that, the fourth pattern cluster consists of design errors and insufficient equipment, both of 

which are regarded to be risk factors for technical scaffolding. The technical error of scaffolding contributes to the large 

number of accidents that involving scaffolding.  
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This study revealed that organization factor is the main cause of scaffolding accidents. This is due to attitudes and 

motivations of employers are crucial. So, carelessness, complacency, shortcuts, or even distraction may result. People 

who lack concern for safety will eventually engage in unsafe or irresponsible behavior. Unsafe working practices cause 

workplace injuries and property damage. Taking care of people may reduce the incidence of construction-related 

accidents, injuries, and fatalities. Workplace safety attitudes influence how workers make choices and react to 

challenges, incentives, and rewards. Positive safety attitudes in the workplace provide improved productivity, higher 

quality, lower accident costs, higher employee morale, corporate profit, and goodwill. 

Hence, this study may contribute to the development of a safe scaffolding environment on construction sites, thus 

reducing the number of accidents and ensuring the utmost safety of employees. Since this is a thematic review study, 

hence other researcher can focus on primary method such as qualitative or quantitative method at specific locations to 

determine scaffolding unsafe factors for a particular type of scaffoldings.  This study encourages construction workers 

in predicting and identifying scaffolding mishaps. For safety reasons, contractors and other project participants should 

hire a scaffolding inspector. By identifying the most risky and unsafe scaffolding factors, the problem may be 

addressed. 
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