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ABSTRACT  
 

Intensive care units (ICU) is one of the most essential 

units in hospitals due to a huge amount of critical 

lifesaving efforts there; however, occupational accidents 

are still quite high within these places; thus, mechanisms 

to improve workplace safety are needed. A growing body 

of safety research have kept attention to patient safety 

rather than providers‟ safety. Likewise, studies have 

focused on hazardous physical environment effect upon 

patients more than healthcare providers; therefore, 

expanding the body of literature related to nurses‟ safety as 

a major component of health care team is necessary. This 

paper aims to raise the level of ICU/CCU nurses‟ safety 

performance by inspecting factors that could predict safety 

compliance and safety participation. Subsequently, 

depending on Social Cognitive Theory (SCT), a possible 

link is expected between nurses‟ perception of hazardous 

physical environments which have not been under focus 

enough previously and both of safety compliance and 

safety participation as integral dimensions of safety 

performance behaviors.  
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theory, work environment is one key to determine individuals‟ 

safety behaviors. Cui, Fan, Fu & Zhu, (2013) also found 

significant findings empirically when they established 

integrative model between environment and safety behaviors 

based on social cognitive theory in Chinese mining context; 

therefore, this paper utilizes SCT as underpinning theory. 

 

III. HAZARDOUS PHYSICAL ENVIRONMENT  

Many negative work outcomes, such as stress, 

injuries and illnesses produced by inappropriate physical work 

environment in workplaces were spotted in previous literature 

(Joseph & Rashid, 2007). For example, staff who perceived 

their work as safe environment are likely to be exposed to less 

accidents (Hayes, Perander, Smecko & Trask, 1998). 

Therefore, employees‟ perceptions of hazardous physical 

environments in their workplaces have influenced their safety 

activity level (Cheyne, Cox, Oliver, & Tomás, 1998). Scholars 

have early accepted the vital role of physical work 

environment, e.g., Heinrich, Peterson and Roos, (1980) who 

generate Five Dominoes Theory in order to enhance safety and 

avoid accidents. Accordingly, the work environment reflects 

one domino; work environment includes physical hazards such 

as temperature, noise, humidity, hazardous objects, etc. 

In general, hazardous physical environment refers to 

the perceived safety threats in one's operational environment 

(Cui et al., 2013). Several hazardous physical work 

environments were debated in the foregoing literature; these 

hazardous physical environments are different according to 

workplace settings. Bjerkan's (2010) findings revealed a 

significant correlation between safety, health, and physical 

work environments, besides a strong negative relationship 

between hazardous physical environment and occupational 

accidents (β = - 0.402). Mearns et al. (2001) and Morrison, 

Haas, Shaffner, Garrett & Fackler, (2003) found that work 

stress could be resulted from hazardous physical environments, 

such as explosions, fires, transit accidents and blowouts 

produce stress at workplace. Rundmo (1992) concluded that 

inappropriate physical work environment increased the 

percentage of human errors and injuries in the workplace. 

Mroczek, Mikitarian, Vieira & Rotarius, (2005) indicated that 

staff‟ perceptions of hospitals physical environment had a 

positive effect on quality work life. Physical work environment 

is an important predictor of worthy safety performance and 

workers‟ health (Seo, 2005). In other words, physical and 

mental well-being of being ICUs/CCUs nurses are influenced 

by the hazardous physical environment (Aiken, 2002). 

Moreover, Clissold (2006) claimed that hazardous physical 

environment is a central origin of unsafe performance and 

workplace accidents. 

3.1 Hazardous Physical Environment in ICUs/CCUs    

Globally, ICUs/CCUs contain four major zones including 

clinical support zone, patient rooms zone, unit support zone, 

and patient families and visitors support zone (Rashid, 2006; 

Thompson et al., 2012). Healthcare providers used these zones 

to sort out their duties and task in challengeable physical and 

psychological work environment. For instance, Alameddine et 

al. (2009) summarized the aforementioned studies concerning 

work environment challenges that were reported in ICUs; three 

main categories were found; firstly, physical environment, such 

as visual and auditory alarms, lighting, noise, and 

overcrowding; secondly, emotional environment where the 

mortality rate and life and death decisions are common there; 

and lastly, professional environment which includes 

communication, autonomy and supportive management. 

However, physical environment is the most common 

performance obstacles in ICUs/CCUs (Gurses & Carayon, 

2009). According to Chaudhury et al. (2009),   environmental  
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I. INTRODUCTION 

 

Currently, it is impossible to institute hospitals without 

adding special places to manage critical and advanced cases; 

these places are called intensive care units (ICUs). They include 

subtypes, such as Neonatal ICU, Pediatric ICU, Surgical ICU, 

Medical ICU, and Coronary ICU. According to Fontaine, Briggs 

and Pope-Smith, (2001), ICU is well-known as “an area with one 

of the highest concentrations of sophisticated biomedical 

equipment in the entire hospital”. Thus, supreme specific 

procedures have been done there, for example, artificial 

ventilation, chock management and sustaining the blood 

circulation. Accordingly, declining patients mortality rate up to 

60% is estimated in these units (Takrouri, 2004). Concerning this 

description, maintaining appropriate physical environment to 

patients and healthcare providers also is very important. 

However, the literature lacks of enough research that focus upon 

hazardous physical environment (Long, Jusoh, Ajagbe & Ghee, 

2013). 

Safety researchers in manufacturing, constructing and 

mining industry investigate deeply the employees‟ safety that 

may be due to one human element (workers) in such industry. On 

the other hand, in service industry, particularly healthcare 

services, there are two human components, they are: patients and 

providers. Hence, it is remarkable that available safety literature 

has focused in-depth on patient safety outcomes (Pousette, 

Larsman, Eklöf & Törner, 2017). Though healthcare providers‟ 

safety is an essential issue to maintain patients safety and 

succeed organizations‟ mission (Lockley et al., 2008; Stone et 

al., 2007), research effort related to ICU/CCU staff safety is still 

insufficient (Rashid, 2006). 

In this regard, healthcare providers‟ safety is related to 

their safety performance (Lockley et al., 2008). Previously, 

safety performance had been conceptualized as a number of 

accidents, fatalities, injuries, and near-misses (European 

Transport Safety Council, 2001; Siu, Phillips, & Leung, 2003), 

and measured by reviewing the safety records statistics or 

incidents self-reporting (Hinze et al., 2013; Huang, Smith, Ho & 

Chen, 2006; Li, Jiang, Yao & Li, 2013; Siu, Phillips & Leung, 

2004). In contrast, Vinodkumar and Bhasi, (2009) and Abozead 

et al. (2014) argued that these traditional methods could make 

these measurements inaccurate due to the under-reporting issue. 

For this purpose, new trend was established by Neal and Griffin 

(1997), who described safety performance as safety behaviors, 

mainly compliance and participation behaviors, which agreed 

with job performance theory (Motowidlo & Van Scotter, 1994). 

Thus, in order to minimize the occupational accidents, 

controlling of ICUs/CCUs nurses‟ behaviors concerning safety, 

such as compliance and participation, may well be beneficial to 

avoid the massive outcomes of accidents and achieve workplaces 

safety.  

 

II. UNDERPINNING THEORY  

Social Cognitive Theory (SCT) is considered as an 

extension to social learning theory (Stajkovi & Luthans, 2003). 

Additionally, SCT contended that employees‟ behaviors have 

been explicated as unidirectional causation; therefore, 

employees‟ behaviors are formed by environmental influences or 

personal characters (Bandura, 2001). This theory indicated that 

work environment affects the individual psychological aspects 

and form cognitive process and social behaviors (Bandura, 

1977). According to SCT, “behavior, personal quality, and 

environmental characteristics are reciprocal determinants of each 

other in different times and different strengths” in order to 

influence the work outcomes (Bandura, 1991). Thus, employees‟ 

performance behaviors are explained as a result of the interaction 

between the employees‟ cognitions, behaviors, and the 

environment. According to Geller, (1989), who proposed Safety 

Triad Model of occupational safety based on the social cognitive  
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elements, such as lighting, noise levels, ventilation and 

crowdedness upsurges the medication and medical errors in 

ICUs. Previous studies have arranged four major hazardous 

physical environments in ICUs/CCUs, they are: occupational 

noise, inadequate lighting, unit‟s design and inefficient 

ventilations (Alameddine et al., 2009; Gurses & Carayon, 2007, 

2009; Mroczek et al., 2005).  

- Occupational Noise 
 

Noise is defined as „„undesirable sound‟‟ (Berglund, 

Lindvall & Schwela, 2000). Occupational noise is considered as 

a common type of noise (Basner et al., 2014); it includes the 

unwilling sound produced inside the hospitals department. 

Accordingly,  medical staff and patients are directly influenced 

by this type (Basner et al., 2014). Further types of noise, such as 

environmental noise and social noise were recognized also 

(Basner et al., 2014). Noise is measured by decibels (dB) 

(Berglund et al., 2000) and the normal value arranged between 

40-45 dB during day shifts and 35 dB during night shifts (Hilton, 

1985; Kinstler et al., 2015). However, occupational noise in the 

ICU exceeds the noise normal levels (Pugh et al., 2007). 

Moreover, high noise level is the most frequent obstacle in ICU 

(Gurses & Carayon, 2009). Occupational noise sources in ICU 

are numerous, for example, monitors alarms, mechanical 

ventilators, phones ringing, downfall of metallic items and 

suction machines (Fontaine et al., 2001; Tsiou, Eftymiatos, 

Theodossopoulou, Notis & Kiriakou, 1998). According to Pugh 

et al. (2007), noise rises the probabilities of accidents and 

increases the stress which, in turn, causes “burn-out” among 

ICUs nurses. Ryherd et al. (2008) informed that 91% of nurses 

claimed that noise have negative impact on their work 

environment. Gurses and Carayon's (2007) study indicated that 

46% of respondents showed that nurses complain from noise in 

their work environments, which is deemed the major 

performance obstacles. 

 

- Inadequate Lighting 
 

Healthcare providers in ICUs also complain from 

inadequate lighting and absence of natural light (Fontaine et al., 

2001).  Either too dark or too bright lighting disturbs task 

performance (Chaudhury et al., 2009). Consequently, adequate 

lighting is needed to improve healthcare providers‟ safety as well 

as enhance their performance (Taylor et al., 2013). Furthermore, 

adequate lighting within ICUs environment contributes to the 

success of healthcare staff to act their critical tasks as well as 

adding benefits for both staff and patients (Ulrich, Zimring, 

Quan, Joseph & Choudhary, 2004). For example, maintaining 

appropriate lighting could reduce the staff stress and improve 

patient‟s safety status (Rollins, 2004). On the contrary, contact to 

artificial lights leads to negative consequences, for example, the 

use of light source during surgical interventions could possibly 

cause retinal damage among surgical team (Fox & Henson, 

1996). Also, nurses may perhaps feel to be very bad when they 

are exposed to fluorescent lighting (Scott, 2004). Therefore, 

nursing staff are high risky to injuries from medical equipments, 

such as high-intensity surgical-light sources. 

 

- Unit’s Design  

 

Poor unit‟s design produces many undesirable outcomes, such as 

nurses‟ annoyance, stress, fatigue and lack of safety compliance 

procedure (e.g. hand washing), which in last lead to reduce their 

efficiency in delivering work tasks in ICUs/CCUs (Joseph & 

Rashid, 2007; Long, Jusoh, Ajagbe & Ghee, 2013). According to 

Gurses and Carayon (2009), insufficient workspace is an evident 

problem in intensive care units, particularly during day shifts. 

This is related to crowdedness; around 37% of nurses contended 

that crowded work environments related to unit‟s design also 

hinder their work performance. It is not surprising if you see 

physicians, medical students and technicians as well as nurses, 

who are already working in intensive care unit, at the same time 

and the same place, which, in turn, could lead to overcrowded 

workplace and affect staff performance as a whole (Gurses & 

Carayon, 2009). Additionally, 25% of the nurses complain of 

insufficient workspace in intensive care units (Gurses & 

Carayon, 2007).  

 

workplace and affect staff performance as a whole (Gurses & 

Carayon, 2009). Additionally, 25% of the nurses complain of 

insufficient workspace in intensive care units (Gurses & 

Carayon, 2007).  

- Inefficient Ventilation 

Ventilation is a factor that affects health environment in 

ICUs, for instance, Jiang et al. (2003) reported that good 

ventilation could reduce the viral spread significantly and  

contribute to protecting the Chinese health care providers from 

severe acute respiratory syndrome infection (SARS). 

Additionally, Smedbold et al. (2002) noticed that high quality of 

ventilation leads to a dramatic decrease of infections among 

healthcare staff. Ulrich et al. (2004) also suggested that adequate 

ventilation as well as maintain it frequently is necessary to 

ensure the nurses‟ and patients‟ safety. Li et al. (2007) indicated 

that the spread of infectious diseases, such as Tuberculosis, 

Influenza, Measles, and Severe Acute Respiratory Syndrome 

(SARS) is correlated strongly with the ventilation efficiency and 

the air movements inside hospitals buildings. 

 

IV. SAFETY  PERFORMANCE BEHAVIORS  

Commonly, performance is described as activities 

performed or undertaken by workers (Burke, Sarpy, Tesluk & 

Smith-Crown, 2002). Many job performance dimensions were 

recognized previously; safety performance is one of these 

dimension (Ng & Feldman, 2008; Wu, Chen & Li, 2008). Safety 

performance behaviors are very important, particularly in 

hazardous workplaces which have dangerous work process 

(Clarke & Robertson, 2005). Thus, inappropriate safety 

behaviors lead to occurrence of injuries, deaths and additional 

substantial financial waste (Christian, Bradley, Wallace, & 

Burke, 2009; Hofmann & Morgeson, 1999).  

Preceding literature has cited different safety behaviors 

dimensions. Hence, Andriessen (1978) documented that 

employees‟ compliance with safety rules is not enough to 

understand safety behaviors; so, he suggested to add safety 

initiatives to represent safety behaviors. Likewise, Simard and 

Marchand (1994) utilized safety compliance and safety 

initiatives to describe safety behavior. Marchand, Simard, 

Carpentier-Roy and Ouellet, (1998) also confirmed that 

concentrating on compliance to safety only is inadequate to 

measure safety behaviors; however, they recommended that 

safety behaviors must be measured at least by two dimensions 

(bidimensional concept). Thus, safety initiative behaviors were 

utilized as safety behaviors. Accordingly, safety initiative is 

contributed to preventing accidents effectively. Marchand et al. 

(1998) also described safety initiative as “to the extent to which 

members of the workgroup take informal initiatives to improve 

the safe execution of their works, as well as suggested that exert 

pressures on the supervisor for improving the work 

environments”.  Later, Neal et al. (2000) produced a model in 

order to interpret safety performance components as safety 

compliance and safety participation. Neal and Griffin described 

the safety compliance as a core of safety activities in order to 

sustain workplace safety by adhering to safety policies and 

procedures, while safety participation is defined as “the 

behaviors that may not directly contribute to workplace safety, 

but they do help to develop an environment that supports safety” 

(Griffin & Neal, 2000).  

However, additional theoretical model has explained the 

safety performance dimensions. Burke et al. (2002) accepted 

four dimensions of safety performance as follows: using the 

personal protective equipment (PPE), engaging in work practice 

and procedures, effective communicating of threats and 

accidents, and effective training for employees regarding safety 

behaviors.  
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Hofmann, Morgeson & Gerras, (2003) and Conchie and Donald (2009) also utilized safety citizenship behaviors to represent 

safety performance which includes six behaviors; helping and assisting others related to safety activity, voice safety activity stewardship, 

whistleblowing action toward safety, initiating safety-related change and keeping employees informed.  

Another study conducted by Liu et al. (2015) utilized the safety compliance, personal protective equipment (PPE) and safety 

initiatives of safety performance in the Chinese manufacturing industry. Past literature attempted to differentiate safety performance 

behavior to particular dimensions as mentioned before, but these attempts in fact indicate two main dimensions, namely safety compliance 

and safety participation. 

 

To clarify that, studies used the personal protective equipment (PPE) (e.g., Burke et al., 2002; Liu et al., 2015) were considering 

the level of hazard of the studies targets industry. However,  researchers in safety performance field hypothesized that the use of PPE is one  

kind of compliance to safety rules and procedures (Clarke, 2012; Neal & Griffin, 2006; Vinodkumar & Bhasi, 2010). Moreover, other 

dimensions, such as engaging in work practices is also under safety compliance umbrella (Cheyne et al., 1998).  

 

Burke et al. (2002) employed the communicating health and safety information and effective training as safety performance 

behaviors, while the previous literature employed familiar communicating health and safety information and effective training as important 

components of the safety climate perception (Flin, Mearns, O‟Connor & Bryden, 2000). 
 

Some studies discussed safety initiative and safety citizenship behaviors (Andriessen, 1978; Conchie & Donald, 2009; Hofmann, 

Morgeson & Gerras, 2003; Liu et al., 2015; Marchand et al., 1998; Simard & Marchand, 1994). Actually, these dimensions are analogous to 

the safety participation core meaning. According to Christian et al. (2009) and Clarke (2012), safety participation includes the safety 

citizenship behaviors, formation safety suggestions, safety-related workers‟ involvement, participation in health and safety activities, and 

ensuring co-workers safety; while the safety compliance includes the use of PPE, compliance with rules or procedures, safe work behaviors, 

unsafe work behaviors or safety violation. 

 

As a conclusion, remarkable empirical studies agreed upon safety compliance and safety participation as components of safety 

performance behaviors. The next table shows the number of studies that employed the safety compliance and safety participation as safety 

performance dimensions. 

 

Table1: Some of studies that used the safety performance behaviors as safety compliance and safety participation 

 

Authors Name Industry & Place 

Neal et al. (2000) Hospital-Australia 

Griffin and Neal (2000) Mining  industry-Australia 

Zacharatos et al. (2005) Petroleum and telecommunications industries-Canada 

Neal and Griffin (2006) Hospital-Australia 

Parboteeah and Kapp (2008) Manufacturing industry-United State   

Tharaldsen et al. (2010) Platforms installation-United Kingdom and Norway 

Vinodkumar and Bhasi (2010) Chemical manufacturing industry-India  

Jiang et al. (2010) Petroleum and chemical industry-China 

Mullen et al. (2011) Health care industry-Canada  

Pedersen and Kines (2011) Wood manufacturing industry-Denmark 

Turner et al. (2012) Healthcare industry -United Kingdom 

Mark et al. (2013) Research service company-Australia  

Sampson et al. (2014) Pipefitters-United States 

Lee and Dalal  (2016)  Manufacturing industry- South Korea  

 

V. CONCEPTUAL FRAMEWORK 

Safety performance is still under expectation mainly among healthcare providers (e.g. nurses) (Abozead et al., 2014; Hassan, Wahsheh, 

Shishani & Pryor, 2008). Hence, nurses‟ safety performance in healthcare care organizations is required to access other predictors in order 

to reach workplace safety (Al-bsheish, Mustafa & Ismail, 2017). This paper offers conceptual framework in order to enhance safety 

performance depending on social cognitive theory which supports the role of work environment to change behaviors. Accordingly, it is 

accepted that this conceptual framework adds to safety performance literature a significant predictor termed hazardous physical 

environment in order to expand the safety performance literature.   

 
Figure 1: Conceptual Framework 
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VI. CONCLUSION AND RECOMMENDATION  

Forgoing studies were mainly focused on the 

physical environment effect upon patients‟ outcomes. They 

lack of research concerning healthcare providers‟ safety (e.g., 

nurses) (Mroczek et al., 2005) in ICUs/CCUs. In an effort to 

provide more nurses‟ performance safety, more seminal 

studies are recommended to get more predictors of safety 

compliance and safety participation (Al-bsheish et al., 2017). 

Hence, occupational noise, inadequate lighting, unit‟s design, 

inefficient ventilations are all essential in weakening safety 

performance in these areas in hospitals. 

This study employs the social cognitive theory to 

confirm the role of hazardous physical environment as 

antecedent of safety performance behaviors. This work also 

adds to the current literature by theoretically representing that 

hazardous physical environment elements, such as 

occupational noise, inadequate lighting, inefficient ventilations 
and units‟ design have a critical role in enhancing nurses‟ 

safety in ICUs/CCUs. As a practical issue, it is strongly 

advised that health policy makers and safety managers have to 

recognize the importance of physical work environment upon 

safety performance; they must also support their nursing staff 

in the ICUs/CCUs in their efforts to be compliance and 

participant in safety activity. Moreover, implementing the 

appropriate interventions to heighten the physical work 

environment in their hospitals is necessary in order to reduce 

undesirable outcomes, such as fatigue, stress, burnout, 

turnover, and occupational accidents, which are common 

among nurse worldwide.  
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