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Abstract 
Construction projects have the highest level of occupational safety and health. This research is 

highlighted the relationship between productivity, health, and safety to increase company 

awareness regarding the importance of health and safety to improve construction productivity. To 

determine the most prevalent factors influencing workers' health, performance, and productivity, 

a comprehensive literature study is conducted. Consequently, 36 factors were discovered and 

categorized into five groups: project management-related factors, contractor-related factors, 

supervision- related factors, safety- related factors, and environment-related factors. According to 

the preliminary findings of this study, interventions will assist businesses in achieving their 

objectives and improving their performance. Improving working conditions and implementing 

health and safety management programs will increase productivity by creating better working 

conditions. 

 

 مراجعة مكثفة حول عوامل الصحة والسلامة التي تؤثر على إنتاجية مشاريع التشييد 

 3، رشا ليث صالح   2محمد شوقى عبدالمنعم عبدالرحيم ،  1الدشكريم محمد محمود 

 وزارة الكهرباء، جمهورية العراق 3،   جامعة بنها   -الهندسة بشبرا كلية 1،2

 

 ملخص البحث 
المشاريع   هتتمتع المشاريع الإنشائية بأعلى مستوى من السلامة والصحة المهنية. مقارنة بالمشاريع الصناعية الأخرى ، فإن هذ 

معدل حوادث أعلى. بالمقارنة مع المشاريع الصناعية الأخرى ، فإن مشاريع البناء لديها أعلى معدلات الحوادث. يبحث هذا   الديه

البحث في العلاقة بين الإنتاجية والصحة والسلامة لزيادة وعي الشركة فيما يتعلق بأهمية قضايا الصحة والسلامة لتحسين إنتاجية 

  36امل الأكثر انتشارًا التي تؤثر على صحة العمال وأدائهم وإنتاجيتهم ، في هذا البحث تم تصنيف  من أجل تحديد العو  البناء.

  ,العوامل المتعلقة بالإشراف    ,العوامل المتعلقة بالمقاول    ,العوامل المتعلقة بإدارة المشروع    وهيعاملاً إلى خمس مجموعات  

نتائج البحث سوف تساعد في تحسين ظروف العمل وتنفيذ برامج إدارة    لبيئة.والعوامل المتعلقة با  ,العوامل المتعلقة بالسلامة  

 الصحة والسلامة إلى زيادة الإنتاجية من خلال خلق ظروف عمل أفضل. 
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. Introduction 1 
Construction projects are facing several issues and problems. Due to inadequate management and 

a lack of sufficient performance measurements, it is difficult to find construction projects that are 

completed on time, on budget, and to the required quality [1]. 

Continuous monitoring of risky conditions and action is required for construction safety and health 

in order to eliminate potential dangers as soon as possible computer vision techniques have been 

used to extract safety-related information from site photographs and videos as a robust and 

automated way of field observation, and are viewed as effective alternatives to present time-

consuming and unreliable manual observational practices [2]. Contractors, subcontractors, owners, 

consultants, and all other project stakeholders are encouraged to analyze all productivity-

influencing elements in their control to avoid undesirable consequences [3]. The most significant 

factors that influence labor productivity: poor labor supervision, payment delays, poor work 

environment, lack of skilled workers, and bad weather conditions [4].  

The organization's safety and health management system should be reviewed and improved 

regularly to improve its overall safety and health performance [5]. However, information on using 

personal protection equipment (PPE) such as hand gloves, hardhats, overalls, safety boots, 

earplugs, safety harnesses with lanyards, and face shields by construction workers is rare. In 

Kampala, Uganda, this study is investigated the use of personal protective equipment (PPE) and 

its determinants among building construction workers [6]. Workers face various issues, including 

unpaid on time for completed work, living in deplorable conditions, being responsible for their 

healthcare, and being unable to prepare for the future. The majority of contractors blame workers 

for any project failure, claiming that they are untrained [7] 

 

2. Previous studies 
Health and safety in the construction sector are critical issues causing high accident rate in the 

construction industry. Implementing the building information modeling (BIM) methodology has 

been proved in recent research to be beneficial can make construction sites and building 

maintenance more pleasant places to work [8]. Construction projects in both developed and 

developing countries have been evaluated for their safety performance. In fact, the construction 

industry makes a significant contribution to both economic and social elements. It is, however, 

considered the most dangerous industry in terms of personal safety and health. A variety of 

circumstances causes accidents at construction sites are caused by number of factors, including 

safety management errors and poor maintenance. Training programs, the human aspect, an act of 

God, an out-of-date method, and a lack of a defined monitoring strategy are all factors to consider 

[9].  A construction project's time, cost, and quality are all affected by worker skills. The 

construction industry's fierce competition encourages companies to improve their labours skills to 

stay competitive. The skilled labor is mandatory and considered as the primary sources for the 

construction industry. A skilled worker must have professional training, at least two years of 

experience, and be familiar with construction materials, equipment, and methods safety and 

physical conditioning [10]. For a long time, the construction industry is blamed for having 

unacceptably high injury and fatality rates. Small construction companies have a greater injury 

rate than large construction companies, according to previous study. Despite the fact that the 

industry is dominated by a large number of small businesses, little is known about their 

occupational health and safety (OHS) requirements, practices, or limits [11]. Construction site 

health and safety is concerned with the psychological and physical well-being of construction 

employees as well as those people whose health is affected by construction activities. Employers, 

employees, governments, and project stakeholders are all concerned. As a result, health and safety 

is a financial and humanitarian responsibility that requires proper management supervision [12]. 
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Some health risks have long-term consequences, while others have immediate consequences. The 

most commonly reported chronic health danger is "workers falling from height" and "electric 

shocks," while the most commonly reported acute health hazard is "Exposure to hazardous 

substances" is a term used to describe the act of being exposed to Poor safety practices in 

construction sites have been linked to a lack of awareness about site safety and a dislike of wearing 

Personal Protective Equipment (PPE) [13].  Identifying and evaluating factors that affect worker 

productivity becomes a critical issue for industrial practitioners in this regard. Many researches in 

the academic literature have looked into these aspects and their connections to worker productivity 

[14]. Because construction sites are subjected to a significant risk of harm, occupational safety is 

a critical component of production efficiency in this industry. The injured workers missed 

workdays and were unable to earn a living. Financial costs have an impact on the construction 

industry's social and economic efficiency [15].  It has been determined that management factors 

such as insufficient incentives; material factors such as poor material quality; labor factors such as 

inadequate quality and training of labors; supervision factors such as site supervisor incompetence; 

and equipment factors such as frequent equipment damage are all  identified.  

 

 

3. Research methodology 
The research methodology is designed to involve four main steps to achieve the research 

objectives. First, the literature review is analyzed to determine the problems of the workplace 

environment and their effect on workers' health, performance, and productivity. Second, it will 

identify the factors affecting workers' health, performance, and productivity. Also, develop a 

questionnaire to assess the workplace environment's effect on workers' health, performance, and 

productivity. Third, gather information from construction professionals. Last step is to analyze the 

information and calculate the total importance index for each factor.  

A total of 36 factors are classified into five categories: 1- project management, 2- contractor, 3- 

supervision, 4- safety 5-environment.  

As a result, the initial questionnaire is created in two sections. The proposed questionnaire's first 

section contains demographic information about the respondents, while the second section focuses 

on the factors that influence workers' health, performance, and productivity. Respondents are 

asked four questions for each factor. The first question concerned the frequency at which this factor 

occurred, and the second concerned the severity with which this factor impacted workers' health. 

The third question is about the impact severity on the performance of workers. The fourth question 

is the impact severity on the productivity of workers.  

A five-point scale is used to rate the four questions, ranged from 1- exceptionally low 2- low 3- 

moderate 4- high 5- very high. At the end of the questionnaire the respondents can select a set of 

alternatives. 

 

4. Categorization of factors affecting workers' health, performance, and 

productivity 
Factors are classified into five common related groups, which are, 1) project management- related 

factors, 2) contractor- related factors, 3) supervision- related factors, 4) safety- related factors, 5) 

environment- related factors. 

These factors are discussed according to each related group in the following section, as described 

below. 

 

4.1. Project Management- Related Factors 
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Project management is the tool that can be used to increase the success of projects and, as a result, 

the success of construction companies. As a result, it's important looking into the factors that can 

help you improve your project management [17]. In construction, project managers are in charge 

of ensuring that the owner's physical development is completed within the restrictions of cost, 

schedule, quality, and safety [18]. Also, the construction industry is confronted with productivity 

issues, which are mainly associated with labor performance. Labor performance is influenced by 

a variety of factors and is usually related to time, cost, and quality [19]. Table 2 shows the five 

most common factors related to Project Management, which have been identified from excessive 

previous studies. 

 

 
Table 1: The factors that impact labor productivity and reference in the construction industry 

 
References The factors that impact labor 

productivity 

Categories 

[20], [21] Inexperience in the workplace, 

Labour unfaithfulness, 

Misunderstandings among labor, 

Lack of competition, and 

Labour personal problems. 

Manpower 

, [22][23 ] Misunderstandings between labour/ 

superintendents, 

Lack of periodic meetings with 

labour, and 

Method of employment (using direct 

work system). 

Leadership 

,[24][25 ] Payment delay, 

Lack of financial motivation systems, 

Lack of places for eating and 

relaxation, and 

Lack of training sessions 

Motivation 

,[26][19 ] Misuse of time schedule, 

Work overtime, and 

Increase number of labour in order to 

accelerate work and working 7 days 

per week without taking any holidays. 

Time 

[27][28] Materials, Tool, and equipment 

shortages, and 

Unsuitability of materials storage 

location. 

Tools/ Materials 

,[29][30 ] Supervisors' absenteeism  

Lack of labour supervision  

Supervision 

[29],[1 ] Rework / Repairs 

Drawings and specifications 

alteration during execution. 

Project 

, [31][32 ] Accidents 

Violation of safety precautions. 

Safety 

, [33][34 ] Low quality of raw materials 

High quality of required work 

Quality 

, [35][36 ] Weather changes 

Insufficient lighting 

External factors 
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Table 2: Factors related to Project Management group 

NO Factors 

 

Sources 

1 Low premiums for workers’ insurance. [37] 

2 Lack of incentives to motivate workers’ 

performance and productivity. 
[38] 

3 The existence of the Social Care Law, which 

protects workers and their families and provides a 

pension. 

[39] 

4 Workers' negative attitude at workplace due to 

interpersonal relations, job assignment, and 

overtime duty. 

[40] 

5 Low workers’ morale due to lack of clients’ 

satisfaction. 
[41] 

 

4.2. Contractor- Related Factors 

The Health and Safety Executive (HSE) considers it a priority to oversee the work of our 

contractors, suppliers, and partners, and it is an example of good practice. It must verify that the 

contractors, suppliers, and partners it employs are qualified to complete the work for which they 

have been appointed, while complying with health and safety requirements during the contract's 

duration [42]. Table 3 shows the nine most common factors related to contractor, which is 

identified from excessive previous studies. 

 
Table 3: Factors related to contractor group 

NO Factors 

 

Sources 

6 Employment of young workers with no work 

experience. 
[43] 

7 Absence of safety and security plan developed by the 

construction contractor and approved by supervisor. 
[44] 

8 Starting work before site clearance from hazardous 

objects and substances, such as mines, explosive 

remnants of war, contaminated medical wastes. 

[45] 

9 Low quality of tools and lack of equipment manuals, 

such as guides and checklists. 
[29] 

10 Debris removal by the construction contractor 

outside site to places not authorized by the 

municipality/local low. 

[46] 

11 Unclean workplace due to absence of frequent debris 

removal throughout the entire duration of work 

execution. 

[47] 

12 Absence of site organization plan developed by the 

construction contractor and approved by supervision 

before starting the work to determine storage areas, 

equipment yard, site office and temporary 

workshops. 

[48] 

13 Partial or complete suspension of work due to 

stoppage /repairing of machines. 
[49] 

14 Failure to report incidents immediately to the client 

by the construction contractor and the site 

supervision engineer. 

[50] 
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4.3. Supervision- Related Factors 

With the rapid development of the construction industry, the quantity and quality of government 

construction safety supervision personnel cannot keep up with the increasingly complex safety 

supervision scenario, resulting in safety oversight gaps [51]. Table 4 shows the six most common 

factors related to supervision, which is identified from excessive previous studies. 
 

Table 4: Factors related to Supervision group 

NO Factors 

 

Sources 

15 Lack of training provided to workers on machinery 

and equipment used at the workplace. 
[52] 

16 Lack of workers’ skills, qualifications, experience 

and capacity building. 
[53] 

17 Absence meeting of safety and security delivered by 

a specialist to the workers to promote health 

awareness and mitigation plans to reduce potential 

risks. 

[54] 

18 Absence of/insufficient supervision provided by a 

specialist in public safety and occupational health 

for workers at the workplace. 

[51] 

19 Weak relationship between workers and supervisors 

at the workplace. 
[55] 

20 Hitting a moving vehicle or stuck in moving parts or 

machines. 
[56] 

 

4.4. Safety- Related Factors 

The construction industry is one of the most common industries where workers are injured and 

die, as this industry includes many dangerous works, including building skyscrapers, an offshore 

platform, and many others. From this standpoint, the Occupational Health and Safety management 

is the goal that must be cared for [57]. Table 5 shows the seven most common factors related to 

safety, which is identified from excessive previous studies. 
 

Table 5: Factors related to Safety group 

NO Factors 

 

Sources 

21 Lack of personal protective equipment such as 

helmets, belts, shoes, etc... 
[58] 

22 Discomfort at workplace and lack of essential 

facilities required for workers. 
[59] 

23 Absence of first-aid kits at the workplace. [60] 

24 Absence/invisibility of safety and security signs at 

the workplace. 
[57] 

25 Poor safety management. [61] 

26 Absence of integration of the Occupational Safety 

and Health Administration into management system. 
[62] 

27 Lack of emergency fire safety measures. [63] 

 

4.5. Environment- Related Factors 

The workplace environment impacts employee morale, productivity, and engagement - both 

positively and negatively. In most industries, the working environment is unsafe and unhealthy. 
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Poorly constructed workstations, inadequate furniture, a lack of ventilation, insufficient lighting, 

excessive noise, insufficient fire safety measures, and a lack of personal protective equipment are 

just a few examples [40]. Table 6 shows the nine most common factors related to Environment, 

which have been identified from previous studies. 
 

Table 6: Factors related to Environment group 

NO Factors 

 

Sources 

28 Exposure to heat (burns, sunstroke or fatigue). [64] 

29 Negative impact of environmental factors on 

workplace, such as lack of natural lighting and 

ventilation, high/low temperature, and extensive 

noise. 

[65] 

30 Exposure to noise (hearing problems). [66] 

31 Inhaling chemicals in the form of fumes, dust or 

gases. 
[67] 

32 Frequent absence of workers due to exposure to 

occupational accidents, such as falling from high 

level or experiencing an electric shock and other 

accidents. 

[68] 

33 Absence of sheds for temporary workshops at 

workplace to protect the workers from direct sun and 

rain such as: workshops of preparing steel 

reinforcement bars, windows and air-ducts. 

[69] 

34 Exposure to radiation, ultraviolet radiation, arc 

flashes, microwave waves or laser. 
[70] 

35 Allergies and dermatitis as a result of direct contact 

of the skin with highly concentrated chemicals 

substances. 

[71] 

36 Violence at workplace. [72] 

 

 

Conclusions 
This study's major aim was to determine the key elements that influence the health, performance, 

and productivity of construction workers. In conclusion, danger and risk are unavoidable in 

complicated construction projects, and they may continue to play havoc with workers indefinitely. 

A total of 36 factors were identified, and categorized into five groups: project management, 

contractor, supervision, safety, and the environment. We must thoroughly investigate all aspects 

that can result in hazards and increased risks in the construction site. It is clear that improving 

construction site safety performance is not easy, but it is possible. Workers must use their 

expertise, professional advice, and previous safety reports to design some regulations and training 

strategies for workers based on site-related hazards. Overall, improving safety performance and 

creating safer conditions in construction projects requires identifying hazards and types of risks 

that could negatively affect property and humans. Also, worker skill is directly proportional to 

labor productivity and, success of the construction projects. In addition, the research suggests some 

site management improvements to increase labor productivity and performance. The findings of 

this study suggest that, to improve labor productivity, the construction industry should implement 

labor productivity assessments such as material procurement schedules, safety programs, and 

incentive programs. System, as well as regular meetings with project managers to reduce the 

incidence of workplace accidents, special attention must be made to all stakeholders, starting with 

management, contractors, and the government, particularly in the construction industry. 
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