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Abstract: Aims: To investigate how specific factors, including knowledge, attitude, use of protective devices, safety 
climate, workload, and nurses’ behaviors can influence standard precautions in China through structural equation 
modeling techniques. Background: Although a number of empirical studies have been conducted, an investigation 
of how multiple variables influence behaviors of standard precautions among the nurses is still needed. Methods: 
The study was conducted by selecting registered nurses from 25 public hospitals that operate approximately 500 
beds located in different areas of Guizhou Province in China. An anonymous, self-administered questionnaire was 
distributed to 1000 nurses, and 964 (96.4%) completed questionnaires were returned. exploratory factor analysis 
was employed to examine associations of attitudes, protective devices, safety climate, workload, and nurses’ be-
haviors with standard precautions. The identified factors were integrated in the proposed structural equation model. 
Findings: Protective devices had a positive and major influence on nurses’ use of standard precautions. Knowledge 
had a positive impact on the use of standard precautions through attitude mediation, and the safety climate had a 
positive impact on the use of standard precautions. In contrast, increasing workload had a negative effect on the 
use of standard precautions. The factors affecting the use of standard precautions among nurses in order of de-
creasing effect size were: protective devices, knowledge, attitude, safety climate, and workload. Conclusions: This 
study offer valuable information for healthcare management regarding the use of standard precautions to reduce 
occupational exposure among nurses.
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Introduction

Healthcare workers, especially nurses, are at 
risk of being exposed to blood and body fluids 
containing blood-borne pathogens (BBPs) [1, 
2]. The most common BBPs that can be trans-
mitted through occupational exposures are 
hepatitis B virus (HBV), hepatitis C virus (HCV), 
and human immunodeficiency virus (HIV) [3]. A 
seroepidemiological survey on HBV infection in 
China conducted in 2006 showed that the HBV 
surface antigen (HBsAg) carrier rate was 7.18% 
among the overall population [4]. Accordingly, 
the estimated number of HBV carriers was 93 
million, and these include 30 million patients 
with chronic hepatitis B infection [5]. Another 
study reported that approximately 780,000 
people are living with HIV and AIDS in China [6]. 

In addition, the incidences of HCV and syphilis 
have been rapidly increasing in China in recent 
years [7, 8]. Thus, the risk of occupational expo-
sures to these BBPs among nursing staff in 
China is very high, especially in comparison to 
risks to nursing staff in other countries where 
the incidences of these infections are lower [9].

Compliance with standard precautions (SPs) 
has been regarded as an effective means of 
preventing occupational exposures to infec-
tions (e.g., BBPs). However, SP compliance 
among health care workers in China has been 
found to be greatly insufficient [10]. A number 
of studies have investigated how knowledge of 
SPs as well as attitude and behavior can influ-
ence the practice of SPs [9]. For example, 
Osborne [10] studied how health beliefs among 

http://www.ijcem.com


Factors affecting the practice of SPs

22451 Int J Clin Exp Med 2015;8(12):22450-22459

nurses in operating rooms in Australia influ-
enced their use of double gloves and goggles 
following the theoretical framework of the 
health belief model. Researcher [11] investi-
gated associations between organizational fac-
tors and standard preventive behaviors. 
However, these previous studies considered 
the effects of only some compliance factors on 
the use of standard precautions (SPs). 
Moreover, the statistical analysis methods 
used were univariate analysis or general linear 
regression, which cannot distinguish correla-
tions between direct and indirect variables nor 
provide an evaluation of the contribution of 
each variable and estimates of uncertainty and 
error.

The SP behaviors are usually associated with 
many factors (i.e., variables in statistical learn-
ing) such as healthcare workers’ knowledge, 
attitudes, use of protective devices, workload, 
etc. These variables are also inter-related, mak-
ing their analysis a causal inference problem, 
requiring the identification of causal relation-
ships from the sampling data for each variable. 
In order to address this, a causal model must 
be established. The most frequently used caus-
al models can be classified as (1) causal 
Bayesian networks or (2) structural equation 
models (SEMs) [12].

Apart from causal inference, machine learning 
techniques also can be employed to establish a 
predictive model. Machine learning, i.e., learn-
ing from data, usually includes supervised 
learning and unsupervised learning [13]. 
Supervised learning mainly refers to data used 
for training the model have got labels; that is, 
the training data comprise a pair of input vec-
tors along with the corresponding target vec-
tors. In unsupervised learning, the training data 
consist of a set of input vectors without any cor-
responding target values. Unsupervised learn-
ing is also referred to as density estimation in 
statistics (e.g., usually presented in a histo-
gram). The goal of such unsupervised learning 
problems may be to discover groups of similar 
examples within the data, which is called clus-
tering. The common algorithms used in super-
vised learning include linear regression, logistic 
regression, neural networks, and support vec-
tor machines. Algorithms that are used for 
unsupervised learning include clustering, 
dimension reduction, and others. In addition, 
other algorithms are available for addressing 

particular problem such as gradient descent 
algorithms for regression analysis, back propa-
gation algorithms for neutral networks, and 
sequential minimal optimization for support 
vector machines. 

In our study, it is known that the use of SPs is 
related to many variables, some of which are 
interrelated. Thus, a causal inference approach 
is appropriate for studying the relationships 
among these variables and SP use [14]. 
Whereas causal Bayesian networks specify a 
density for a variable as a function of the values 
of its causes, SEMs specify the value of a vari-
able as a function of the values of its causes 
(typically including some unmeasured noise 
terms). In this study, a SEM was used to investi-
gate the use of SPs against occupational expo-
sures to blood and bodily fluids among nurses 
in China. Quantitative analysis of influential fac-
tors and a clear understanding of the potential 
relationship between variables can provide a 
reference for managing the protection of nurs-
es from occupational exposures. In addition, 
two levels of analysis, using the measurement 
model and the structure model, were per-
formed. The measurement model verifies how 
hypothetical constructs are measured in terms 
of the observed variables, and the structural 
model examines the relationships among the 
constructs [15].

This paper is structured as follows: section 2 
describes the methods applied in this research 
study; section 3 identifies influential factors 
and proposes a set of hypotheses; section 4 
presents the results of the analysis and model-
ing process; section 5 presents a validation of 
the hypothesis; and section 6 gives the 
conclusions. 

We described the identification of factors 
affecting the behaviors of nursing staff with 
respect to SPs related to occupational expo-
sures and propose a set of hypotheses. 

Behavior change is a long and complex process 
that can be affected by many internal factors 
such as knowledge, attitudes, intention, self-
efficacy, and stress as well as external factors 
such as social support and environment [16, 
17]. The behaviors of nursing staff with respect 
to SPs related to occupational exposures also 
can be influenced by both internal and external 
factors, such as the SP knowledge, attitudes, 
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policies, use of safety equipment, organization 
environment, and human resources [18]. The 
SEM of factors affecting behaviors regarding 
SPs related to occupational exposures among 
nurses was built based on two theoretical 
framework models: (i) the knowledge, attitude, 
belief, practice (KABP) model [13], which is a 
cognitive theory applied to health education 
that asserts that behavior change involves 
three processes: acquiring knowledge, coming 
into belief, and changing behavior. The chain of 
knowledge, attitude, and behavior primarily 
explains the effects of personal intrinsic fac-
tors on behaviors; and (ii) the precede-proceed 
model, which is a broad and inclusive frame-
work [19, 20] that asserts that three domains 
can affect behavior: predisposing, enabling, 
and reinforcing factors. The purpose of the 
complete model is to change people’s healthy 
behaviors through both internal factors and 
external factors. These models are perhaps the 
most widely used in health promotion, and they 
have been applied internationally in areas such 
as community nursing, disease prevention, and 
self-care [21, 22].

Influential factors are related to personal char-
acteristics that affect the likelihood that one 
will behave in a particular way. These include a 
person’s attitudes, values, beliefs, knowledge, 
and existing skills and are best thought of as 
personal preferences that may facilitate or hin-
der behavior change. Knowledge has been 
described as a necessary but insufficient pre-
requisite for behavior [23]. Whether healthcare 
workers have sufficient SP knowledge is 
increasingly attracting more attention [24]. A 
survey study conducted in China previously 
reported that Chinese healthcare workers and 
medical students have considerably limited 
knowledge of SPs mainly due to deficient learn-
ing resources [25, 26]. Thus, the following 
hypotheses were made regarding knowledge.

Hypothesis 1: Knowledge has a positive impact 
on nurses’ behavioral practice of SPs.

Hypothesis 2: Knowledge has a positive impact 
on nurses’ attitudes regarding SPs.

Positive attitudes can promote active behav-
iors, whereas negative attitudes have a nega-
tive effect on behaviors. Nurses’ behaviors 
related to SPs are affected by their attitudes 
towards occupational exposures to blood and 

bodily fluids. For example, in many developing 
countries, knowledge of needle stick injury haz-
ards among healthcare works is insufficient, 
and therefore, the average worker has a care-
less attitude toward such injuries in clinical 
practice [27, 28]. Suboptimal adherence to SPs 
among healthcare workers has been well-docu-
mented, with the main given or interpreted rea-
sons being a lack of knowledge, a passive atti-
tude, a lack of time, forgetfulness, and interfer-
ence with patient care [26]. Hence, the follow-
ing hypothesis is made.

Hypothesis 3: Attitudes have a positive impact 
on nursing staff behaviors related to SPs.

Enabling factors can affect the behaviors of 
both individuals and organizations [18]. 
Contributing factors to occupational exposure 
protection are health authorities, hospital pro-
tection management systems, safety protec-
tion facilities, human resources, and simple 
processes of escalation and monitoring of 
occupational exposures. The Blood borne 
Pathogens Standard released by the Occu- 
pational Safety and Health Administration 
(OSHA) in 1991 and the amendments in the 
Federal Needle stick Safety and Prevention Act 
of 2000 require healthcare facilities to imple-
ment engineering controls, and the use of per-
sonal protective equipment such as gloves, 
gowns, masks, goggles, and face shields is 
imperative to prevent sharps injuries and other 
exposures to blood and bodily fluid [29]. There 
is evidence of moderate quality that double 
gloving can reduce the incidences of skin perfo-
rations and blood contact during surgery com-
pared to the use of a single pair of gloves, 
resulting in a decrease in the overall incidence 
of percutaneous exposures [30]. Thus, two 
hypotheses were made to examine the impact 
of the use of safety devices on SP-related 
behaviors.

Hypothesis 4: Availability and use of the safety 
devices (device equipment) have a positive 
impact on nurses’ use of SPs.

Hypothesis 5: Availability and use of the safety 
devices have a positive effect on nurses’ atti-
tudes regarding SPs.

A previous study reported that workload is one 
of the most dangerous factors resulting in 
occupational exposures among nurses [31]. 
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Van Bogaert et al. [32] found that the incidence 
of needle stick injures was three times higher 
than normal among nurses with an increased 
workload. Moreover, when the working staff 
isinsufficientand resource distribution is imbal-
anced, the incidence of needle stick injuries 
was up to twice as high as the incidence under 
normal conditions. Thus, a reasonable sched-
ule for nurses’ shifts and reduced workload can 
reduce the incidence of occupational expo-
sures to blood and bodily fluids. In China, there 
is an insufficient number of nurses, and thus, 
the workload of nurses is generally heavy, 
which is likely to impact SP-related behaviors 
and explain why the occurrence of occupational 
injuries was found to be increasing in the stud-
ies described above. Based on these consider-
ations, the following hypothesis was made.

Hypothesis 6: Increased workload has a nega-
tive impact on nurses’ use of SPs.

Reinforcing factors are related to the conse-
quences of behaviors and may affect the likeli-
hood that a behavior will be repeated over time 
[22]. The precede-proceed model proposes 
that organizational climate affects behavior 
change. A favorable atmosphere can promote 
and maintain behavior change, and safety cli-
mate that includes awareness of occupational 
exposures provides obvious warning signs to 
healthcare workers. Such a safety climate 
encourages colleagues to remind each other of 
risks at work and create a harmonious team 
spirit. study showed that a good safety climate 
including an awareness of occupational expo-
sures can improve compliance with SPs among 
medical staff and reduce the incidence of occu-
pational injuries [33]. To examine the relation-
ship between safety climate and SPs, the fol-
lowing hypothesis was made. 

Hypothesis 7: A safety climate has a positive 
impact on nurses’ use of SPs.

Methods

Aims

To investigate how specific factors, including 
knowledge, attitude, use of protective devices, 
safety climate, workload, and nurses’ behav-
iors can influence standard precautions in 
China through structural equation modeling 
techniques.

Participants

We selected 1000 registered practical nurses 
from 25 public hospitals located in different 
regions of the Guizhou Province of China (i.e., 
northern, western, southern, and eastern 
regions) and operating approximately 500 
beds. Among 1000 nurses, 964 nurses 
responded to the survey, and thus, the response 
rate was 96.4%.

Data collection

All participants were informed that they had the 
right to withdraw from the study at any time. 
The questionnaires were completed anony-
mously, and no individual’s answers were dis-
cussed in this study. The survey was performed 
from January, 2014 to April, 2014.

Measures

The questionnaire employed in this study was 
developed after consultations with clinical 
nursing experts, one education nursing expert, 
two nursing management experts, one infec-
tion control expert, and one medical manage-
ment expert. The questionnaire was composed 
of two parts: (i) demographic questions, which 
requested information regarding gender, age, 
marital status, work experience, size of hospital 
department, educational level, and time sched-
ule of shift (day vs. night); and (ii) questions 
regarding factors affecting the use of SPs, 
which requested information regarding SP 
knowledge, attitudes, use of protective devic-
es, safety climate, workload, and behaviors. 
Each item was scored on a five-point scale 
ranging from 1 (strongly disagree) to 5 (strongly 
agree).

Ethical considerations 

Approval for this study was obtained from the 
Institutional Review Board of each hospital.

Data analysis and model testing

The statistical analysis was carried out using 
the SPSS 18.0 and AMOS 20.0 software pack-
ages. First, the demographic profile of the 
respondents was described. Descriptive survey 
results were reviewed and interpreted. 
Following the standard process for structuring 
a SEM, we first identified a set of factors associ-
ated with the behaviors of nursing staff regard-
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ing SPs related to occupational exposure and 
proposed a series of hypotheses. Next, we 
designed questionnaires based on the pro-
posed hypotheses. Then we analyzed the sur-
vey data, including the demographic profiles of 
the respondents, and examined the reliability 
and validity of the results. Lastly, we developed 
the SEM and analyzed the outcomes.

Validity and reliability

The reliability and validity of the results were 
examined using Cronbach’s alpha as a reliabili-
ty test and factor analysis for construct validity. 
Each factor with a reliability coefficient greater 
than 0.70 was considered to be valid. The 
Kaiser-Meyer Olkin (KMO) value of 0.925 and 
Bartlett’s value of 3069.40 (P<0.01) for the 

scale showed that the sample size was ade-
quate for factor analysis

Results

The demographic characteristics of the res- 
pondents are presented in Table 1. Among  
the 964 nurses included in the study, 94.30% 
were female, 63.6% were married, and the 
average age was 29.37±6.93 years old (age 
range: 18-54 years old). Most nurses worked  
in a general internal medicine department,  
surgical department, or intensive care unit 
(ICU). With respect to education, 88.10% of 
respondents had a formal educational degree 
at the bachelors and below bachelors level, 
and 96.9% had a primary or medium-grade pro-
fessional title. The night shift rate was 57.3%. 
Statistical discrepancies within the demo-
graphic profile can be attributed to missing 
data on the survey questionnaire.

Factor analysis was performed to identify the 
various aspects of factors affecting the 
SP-related behavior of nurses. The following 
reliability coefficients (Cronbach’s alphas) were 
computed for each factor to estimate the reli-
ability of each subscale: knowledge (0.812), 
attitude (0.872), protective devices (0.884), 
safety climate (0.832), workload (0.827), and 
use of SPs (0.832). We employed the principal 
component analysis method and Varimax with 
Kaiser normalization rotation to delineate the 
underlying dimensions of the scale. All items 
with factor loadings less than 0.50 were dis-
carded. Finally, 24 observed variables were 
extracted. The accumulation percentage of the 
total variance explained was 67.15%, which is 
greater than 60%. Thus, the construct validity 
was considered to be good (Table 2).

The hypothesized model indicated that as the 
use of protective devices, SP knowledge, atti-
tudes, and safety climate improved and work-
load decreased, the practice of SP behaviors 
among nurses improved. The modified SEM 
(Figure 1) revealed that the protective devices 
had a positive impact on the nurses’ use of SPs 
through direct and indirect impacts. Knowledge 
had a positive impact on the nurses’ use of SPs 
through attitude mediation, and safety climate 
also had a positive impact on the nurses’ stan-
dard precautions. In contrast, the effect of 
increasing workload was negative. Fit indices of 
CMIN=degrees of freedom (df)¼ 2.146, com-

Table 1. Demographic characteristics of 
respondents (N=964)
Nurse characteristics N %
Gender
    Male 55 5.7
    Female 909 94.3
Age (years)
    18-35 814 84.4
    35 150 15.6
Years in nursing
    1-10 765 79.4
    >10 199 20.6
Marital Status
    Married 613 63.6
    Single 351 36.4
Department
    Internal Medicine dept. 227 23.5
    Surgical dept. 232 24.1
    Operating room 86 8.9
    Emergency dept. 88 9.1
    Pediatric dept. 77 8.0
    Gynecology and obstetrics dept. 72 7.5
    Intensive care unit (ICU) 104 10.8
    Other dept. 78 8.0
Education level
    Doctorate 1 0.1
    Masters 7 0.8
    Bachelors 455 47.2
    Below bachelors 501 52.0
Work shift
    Day shift 412 42.7
    Night shift 551 57.3
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Table 2. Observed and latent variables of the improved causal model (N=964)
Latent variables Observed variables Loading Eigenvalue Reliability coefficient
Protective devices 2.388 0.872

Satisfaction with availability of personal protective device in the workplace 0.90

Quality of protective devices 0.82

Personal suitability of protective devices 0.79

Safety climate 2.667 0.832

Establishment of occupational exposure management group and assumption of responsibility 0.72

Relevant system and operation regulations for SPs in the clinical department 0.88

Noticeable “warning signs” of SPs in the workplace 0.80

Active participation in SP management 0.57

Workload 3.242 0.827

Standing time >4 h/day 0.52

Work fatigue 0.72

Application for annual leave and statutory holiday 0.63

Confrontation with critical patients 0.69

Contact with patients’ blood, bodily fluids, and other secretions 0.79

Contact with blood-borne and infectious agents (e.g., hepatitis B/AIDS/gonorrhea/syphilis) 0.66

Protective knowledge 2.863 0.812

Understanding the aim of SPs 0.61

Route of transmission of hepatitis B/AIDS/gonorrhoea/syphilis 0.74

Relevant knowledge of hand hygiene 0.76

Application of SP when touching blood, other bodily fluids, secretions, or excrement using protective devices as instructed 0.66

Classification processing method for medical waste 0.64

Attitudes 2.476 0.884

The importance of SPs 0.78

Recognition that all patients’ blood and bodily fluid can be infections 0.92

Necessity of using SPs  0.87

Behaviors 2.257 0.832

Wearing masks/gloves and protective goggles when contacting blood or bodily fluids 0.86

Washing hands or using hand sanitizers when contacting different patients 0.90

Placing sharp tools a sharps container immediately after use 0.64



Factors affecting the practice of SPs

22456 Int J Clin Exp Med 2015;8(12):22450-22459

parative fit index (CFI)¼ 0.866, normalized fit 
index (NFI)¼ 0.740, and root mean square error 
of approximation (RMSEA)¼ 0.062 reveal that 
fit indices of goodness of fit index (GFI), NFI 
non-normalized fit index (NNFI), comparative fit 
index (CFI), incremental fit index (IFI), adjusted 
goodness of fit index (AGFI), and relative fit 
index (RFI) were greater than 0.9 individually, 
and those of root mean square residual (RMR), 
standardized root mean square residual 
(SRMR), and RESEA (root mean square error of 
approximation). RMSEA were less than 0.08 
individually (X2/df=0.804). Also, the model fit 
the data well, indicating a good construct of 
variables. 

The pathway analysis of influential variables in 
the modified SEM provided the following 
results. Overall, the factors affecting the prac-
tice of SPs related to occupational exposures 
among the nurses could be ordered according 
to descending magnitude of effect as: protec-
tive devices, knowledge, attitudes, safety cli-
mate, and workload (Table 3).

Discussion

The results of this study provided support for 
the hypothesized model of inter-related internal 
and external factors including knowledge, atti-
tudes, protective devices, safety climate, work-
load, and SP behaviors related to occupational 
exposures to blood and bodily fluids among 
nurses in China.

The precede-proceed theory also suggests that 
good preventive measures can promote the 
use of SPs directly and, at the same time, deep-
en nurses’ awareness of occupational expo-
sures and further promote behavioral change, 
which is consistent with the results of the pres-
ent study. However, in developing countries, 
measures such as safe usage of needle are not 
often available, because of nurses’ poor com-
pliance with SPs related to occupational expo-
sure. This is a key factor in the high incidence of 
occupational exposures. The results of this 
study further indicate that improving nurses’ 
knowledge of SPs as well as attitudes regarding 
SPs is not sufficient to ensure sufficient compli-
ance is achieved, because many protective 
devices are of poor quality and inadequate. In 
fact, most protective devices are not suitable or 
accessible. Hospital management depart-
ments should offer the preventive devices 
needed to meet the demand of clinical practice 
and improve compliance with SPs.

Knowledge and attitudes regarding SPs are 
internal factors that affect protective behav-
iors. The SEM showed they are the second and 
third most influential factors, and after protec-
tive devices, SP knowledge has the greatest 
positive influence on protective behaviors 
through attitudes as an intermediary factor. 
According to the KABP model, a change in 
human behavior occurs via three consecutive 
processes composed of acquisition of knowl-
edge, belief, and behavior. Thus, the theory 

Figure 1. Structural equation modeling.

The modified SEM showed that 
the variable protective devices 
was associated with the atti-
tude variable and had a direct 
impact on SP-related behavior, 
with coefficients for direct and 
indirect effects of 0.249 and 
0.044, respectively. The total 
coefficient of 0.293 made it 
the most influential factor 
among six variable factors ana-
lyzed. The precede-proceed 
theory considers the use of 
protective equipment as a 
behavioral change and alleges 
that external and internal fac-
tors can affect both behavior 
and each other. However, com-
pared with the internal factors, 
external factors have a stron-
ger impact on behavior change. 
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indicates that a cause and effect relationship 
exists among knowledge, attitude, and behav-
ior. Knowledge is the foundation of the attitude, 
and attitude provides the power for a behavior 
change. Aquiring more knowledge does not 
directly improve behavior. However, with knowl-
edge and a right attitude and strong desire, 
people can overcome difficulties by translating 
knowledge into actions.

A safety climate has a positive effect on the use 
of SPs, with a total coefficient of 0.22. From the 
results of the research, the safety climate only 
affects protection behaviors after other vari-
ables are in place, namely, SP knowledge and a 
proper attitude regarding SPs. Based on the 
precede-proceed theory, a safety culture and 
safety environment within an organization are 
considered reinforcing factors for behavior 
change. A good safety culture can promote 
behavioral translation of knowledge. Previous 
studies have shown that the environment of an 
organization can affect the incidence of occu-
pational exposures [34]. Hospital managers 
should establish a good system for encourag-
ing occupational precautions and build a good 
saftely culture. The importance of SPs related 
to health protection should be prominent, and 
the issues of occupational safety and harmoni-
ous relationships between colleagues should 
be watched closely. Managers should remind 
colleagues of unsafe operations, and every 
staff member must take responsibility in ensur-
ing the safest working environment. Meanwhile, 
managers should increase the awareness of 
senior personnel of the need to participate in 
occupational safety management and allow 
them to play the roles of administrators. 

Workload had a negative effect on the use of 
SPs related to occupational exposures, and the 
total coefficient was -0.118. This result means 
that as the workload of the nursing staff 

they may refuse to report these injuries. The 
present study shows that workload is associat-
ed with compliance with SPs. This result sug-
gests that hospital managers need to increase 
human resources appropriately, reduce the 
amount of time nurses spend standing while at 
work, reduce work intensity in other ways, and 
improve compliance with SPs in order to reduce 
unsafe occupational factors.

Study limitations

There are some limitations in this study. First, 
the results are based on a theoretical model, 
and the clinical effects have not yet been deter-
mined but will be investigated further. Secondly, 
it is assumed that the subjects of the SEM are 
from the same province rather than from all 
over the China. Thus, there are certain geo-
graphical limitations to data completeness. 
Thirdly, this study applied a cross-sectional sur-
vey and investigated the work conditions of 
nurses over only 1 year. Therefore, the reliabili-
ty of the data is not too strong. 

Conclusion

This study employed a SEM to explore the fac-
tors affecting the practice of SPs related to 
occupational exposures to blood and bodily flu-
ids among hospital nurses. We tested medical 
factors through a modified SEM. Each evalua-
tion of the model showed that it was steady and 
met the requirements for validity. Factors influ-
encing behavior were quantified, and the model 
indicated the key factors and secondary fac-
tors as well as the interactions between these 
factors. The results revealed that the practice 
of occupational SPs is mainly influenced by the 
use of protective devices, knowledge of SPs, 
attitudes towards SPs, and by both internal fac-
tors and external factors. Safety climate and 
workload also affected compliance with SPs to 
a certain degree. Nursing staff management 
should provide macro-level control and guid-

Table 3. Pathway analysis of variable factors affecting 
behavior
External latent 
variables

Internal latent 
variables

Direct 
impact

Indirect 
impact

Overall 
impact

Knowledge SP behaviors - 0.074 0.074
Attitudes SP behaviors 0.272 - 0.272
Protective devices SP behaviors 0.249 0.044 0.293
Safety climate SP behaviors 0.220 - 0.220
Workload SP behaviors -0.118 - -0.118

increases, compliance with SPs worsens. 
Previous studies have shown that with the 
shortage of nurses in China and the cor-
responding increase in nursing labor 
intensity and work pressure, nurses can-
not concentrate on their work as well and 
may easily suffer sharps-related injuries 
[35]. Also, they do not have time to report 
injuries or are unwilling to do so. They may 
perceived that reporting such an injury will 
only result in their being blamed for non-
compliance with SPs, and for this reason, 
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ance to establish a protection policy related to 
occupational exposures and a comprehensive 
intervention policy for improve nursing staff 
compliance with SPs related to occupational 
exposures. A safe working environment is a 
necessity for any clinical nursing staff.
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