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Abstract 

Background: Identification of the factors contributing to the errors of medical staff and examining the causal relationships among those 
factors can help better manage and design more effective policies and practices. 
Objectives: This study aimed to identify the causes and factors affecting medical error management and determine a model for better 
management of such errors. 
Methods: This descriptive-analytical study was conducted in two qualitative and quantitative phases. In the quantitative part of the study, 
the factors related to medical error management were identified and validated through reviewing previous studies and interviewing some 
specialists. Following that, the fuzzy decision-making trial and evaluation method was used for structural modeling of the factors and 
investigating the causal relationships among them in the quantitative part.  
Results: In this study, the results showed that the "education and learning from error" subfactor had the most significant impact on the 
system. The second highly effective subfactors in the management of medical errors were "organizational communication and improved 
information access", "safety culture and climate", and "policies, procedures, and guidelines". In addition, the "safety culture and climate" 
was the most important factor that had the most critical impact on the system. Moreover, the "handoff conversations and communication" 
subfactor was mostly influenced by the other factors, followed by the "incident reporting system", "error prevention and corrective 
measures", "safety culture and climate", and "individuals' participation".   
Conclusion: According to the results of this study, the health care industry should take into consideration both organizational and 
individual factors in error management. In order to achieve better planning and higher performance in error management, increase 
patient safety, and ultimately improve the quality of hospital services, it is suggested to consider the causes and factors affecting  
the system. 
 
Keywords: Health care, Hospital, Medical errors 

 
1. Background 

Medical errors (MEs) are a chief cause of fatality 
and injury in patients worldwide (1). More than 
400,000 deaths per year occur due to MEs (2). The 
MEs have increased concerns about patient safety 
events (3) occurring all over the healthcare industry 
(4). As a high-risk system, the healthcare industry 
needs preventive procedures (5), and medication 
error prevention is the main program in any hospital 
(6). There is no general agreement toward the 
definition of a medication error (7). The United States 
National Coordinating Council for Medication Error 
Reporting and Prevention defined a medication error 
as “any preventable event that may cause or lead to 

inappropriate medication use or patient harm while 
the medication is in the control of the health care 
professional, patient, or consumer. Such events may be 
related to professional practice, health care products, 
procedures, and systems, such as medication 
prescription, order communication, product labelling, 
packaging and nomenclature, compounding, dispensing, 
distribution, administration, education, monitoring, 
and use” (8).  

A variety of factors is involved in error 
occurrence, and events occur when there is a 
combination of active and hidden errors. Active 
errors are related to human factors, while hidden 
errors are associated with the management of health 
systems and organizations (9). Various studies have 
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reported several factors to prevent errors; however, 
none of them addressed a systemic approach and the 
causal relationship among the factors contributing to 
medical error management.  

Identification of the factors contributing to the 
errors of medical staff and examining the causal 
relationships among those factors can help better 
manage and design more effective policies and 
measures. Therefore, the present study aimed to 
identify the causes and factors affecting the 
management of MEs and determine a model for the 
better management of such errors. In the present 
study, the fuzzy DEMATEL model was used for 
structural modeling of the identified effective factors 
(10). It evaluates the intensity of communications 
through a scoring method, examines the feedbacks 
and their importance, and determines their 
interrelationships (11, 12). Some studies used the 
DEMATEL technique to identify and evaluate the 
factors affecting the implementation of safety 
programs (13) in production resources (14). 
Moreover, it evaluates the dynamic risks in offshore 
industries (15). In those studies, the DEMATEL 
method transformed the causal relationship between 
the effective factors into an understandable 
structural model of the system. On the other hand, 
due to the ambiguity in the answers provided by the 
respondents when completing the questionnaire, and 
given the updating of many concepts of the DEMATEL 
technique to be used in industrial analyses, the use of 
multi-criteria decision making in fuzzy environments 
seems necessary.  

Lee et al. combined the DEMATEL technique and 
fuzzy theory in 2007 to identify and examine the 
factors influencing the promotion of the competency 
of managers of internationally accredited 
corporations (16). Considering the hospital setting, 
Afsharkazemi et al. (2012) utilized the fuzzy logic and 
DEMATEL method to identify the factors affecting 
hospital performance and determine their causal 
relationships (17). In addition, Lin and Wu (2008) 
analyzed complex causal relationships in a fuzzy 
environment by developing the fuzzy DEMATEL 
method (11). In this study, a decision-making 
framework was proposed based on the fuzzy 

DEMATEL method as a powerful decision-making 
model for establishing structural relationships 
between the factors and sub-factors affecting ME 
management.  

 

2. Objectives 

The present study could determine the causal 
relationship among the factors in situations where it 
was difficult and sometimes impossible to measure 
their effects. 

 

3. Methods 

This descriptive-analytical study was carried out 
in two qualitative and quantitative phases in Tehran, 
Iran. In the qualitative part of the study (phases 1-3), 
the factors related to ME management were 
identified and validated through reviewing previous 
studies and interviewing some specialists. Following 
that, the fuzzy DEMATEL method was used for 
structural modeling of the factors and investigating 
the causal relationships among them in the 
quantitative part of the study. 

 

2.1. Research process  
Figure 1 illustrates the research process in this 

study. 
 

2.1.1. Phase 1: Factor Identification  
Previous studies and interviews with experts 

were used in this phase. Initially, the information on 
management and control of medical staff errors was 
extracted through a review of related studies. 
Afterward, a list of influential factors was prepared, 
and the subjects were interviewed to investigate the 
influential extracted factors and sub-factors related 
to the main factors. The study population consisted of 
10 specialists working in a hospital and a research 
center affiliated to Baqiyatallah Hospital, Iran 
University of Medical Sciences, Tehran, Iran.  

The specialists had over five years of work 
experience. As in various studies, semi-structured 
interviews were employed in the present study  
(16-18). The first interviews were performed with 

 
 

 
 

              Figure 1. Research process 
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the specialists working in the research center 
during which the specialists mentioned the factors 
related to error management based on their 
personal experiences. Considering the studies 
conducted, the researcher collected the data after 
each face-to-face interview. After successive 
interviews, the information overlaps increased 
gradually, and no new factor was mentioned after 
10 interviews. Each interview lasted about 1 to 5 min, 
and a list of factors was prepared after the interview 
process. A list of 26 factors was prepared after 
combining the factors with the ones collected from 
previous studies and deleting the duplicate codes.  

 
2.1.2. Phase 2: Factor Validation Assessment 

After identifying the factors, a pilot study was 
conducted to assess the face and content validity of 
the factors. To this end, a questionnaire was designed 
and sent to 15 specialists in this field. The 
respondents were selected through purposeful 
sampling using such inclusion criteria as expertise or 
experience, organization position, and skill in the 
subject studied. All the specialists had over five years 
of experience in different hospitals. The mean±SD of 
the respondents' work experience and age were 
obtained at 10±3.5 and 45±6.4 years, respectively. 
The content validity ratio (CVR) and content validity 
index (CVI) were applied to check the content 
validity. For this purpose, a questionnaire was 
designed and the specialists were asked to classify 
the factors' necessity based on the research objective 
using a 3-point Likert scale of "The factor is 
necessary", "The factor is useful but not necessary", 
and "The factor is not necessary".  

Subsequently, the CVR was calculated using a 
formula. Waltz and Bausell's method was also utilized 
to examine the CVI (19). To this end, the specialists 
identified the "relevance", "clarity", and "simplicity" 
of each index based on a 4-point Likert scale. The 
minimum acceptable value for the CVI was obtained 
at 0.79, and if the index value was less than 0.79, it 
would be omitted. To quantify the face validity, the 
impact score was calculated for each factor. A 5-point 
Likert scale of 5=strongly agree, 4=agree, 3=no 
comment, 2=disagree, and 1=strongly disagree was 
also employed for each of the 26 factors. The 
specialists were then provided with the 
questionnaire to determine its validity. Once the 
questionnaire was completed by the target group, its 
face validity was quantitatively calculated using the 
item impact formula. After examining the face and 
content validity of the factors, a re-test was used to 
determine the reliability. The questionnaires were 
distributed among the statistical population in two 
different times with at least a two-week interval. In 
the next stage, the correlation coefficient between the 
results of the first and second periods were 
calculated using the Spearman correlation coefficient. 
The confidence coefficient (reliability) of 0.60 or 
more was considered sufficient. Table 1 tabulates the 
identified effective factors and their reliability scores 
for the study. 

 

2.1.3 Phase 3: Analyzing and Categorizing the Findings  
In this phase, after eliminating six factors with 

unacceptable validity, the remaining ones were 
classified into three main factors and 20 sub-factors 
(Table 1). 

 
Table 1. Identified factors and sub-factors 

Main factors Code Sub-factors 
Impact 
Score 

CVI CVR 
Researchers/ 

Sources 

Organizational 
factors 

F1 
Policy, procedures, and instructions regarding medical errors and 

reduce reliance on memory 
4.067 0.867 0.867 (9, 40) 

F2 
Resource management ) material, financial, and human resource) 

and organizational processes 
4.267 0.889 0.733 (41) 

F3 Event-reporting systems 4.067 0.889 0.867 (42-44) 
F4 Performance measurement of high-risk processes and review EMP 4.000 0.822 0.600 (9, 45) 
F5 Root cause analysis of critical incidents 4.133 0.844 0.867  

F6 
Medication error prevention(design mistake-proof processes or high 

reliable processes, reduce the number of handoffs) and corrective 
actions 

4.200 0.911 0.733 (9) 

F7 Documentation and classifying medical errors 3.733 0.844 0.600 (46-49) 
F8 Valid and up-to-date training and learning from errors 4.133 0.844 1.000 (42, 43) 
F9 Organization communication and improvement of information access 4.133 0.911 0.733 (50-52) 

F10 Strong and supportive organizational safety culture and climate 4.333 0.844 0.867 (9) 
Physical work 
environment factors 

F11 
Hospital environment and   condition (noise levels, air quality, 

lighting levels, facility design) 
4.267 0.889 0.600 (53) 

Human factors 

F12 Handoff conversations and communication 4.267 0.867 0.733 (54-56) 
F13 Individual participation 4.067 0.867 0.867 (57, 58) 
F14 Fear of blame and shame or punishment 4.400 0.867 0.733 (43, 59) 
F15 Situational awareness 4.133 0.844 0.600 (60-63) 
F16 Building teamwork 4.067 0.889 0.733 (64-68) 
F17 Patient participation 4.267 0.867 0.600 (58, 69, 70) 
F18 Personnel responsibilities  and commitment to patient safety 4.200 0.911 0.733 (71-73) 
F19 Knowledge, competency, and skills 4.000 0.800 0.600 (74) 
F20 Patient safety attitudes 4.400 0.822 0.867 (74, 75) 
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2.1.4. Phase 4: Interpretation of the Interrelationships 
among Factors  

In this study, the fuzzy DEMATEL technique was 
used for structural modeling of the identified 
effective factors. This technique is one of the 
decision-making methods based on paired 
comparisons using expert judgment. The DEMATEL 
technique is an approach for identifying cause-and-
effect relationships among multiple factors in order 
to properly understand problems (20, 21). In 
general, it is very difficult to estimate experts' 
opinions with accurate numerical values, especially 
in uncertain situations since the decisions are 
strongly dependent on imprecise and ambiguous 
mental judgments.  

Such uncertainties have led to the introduction of 
fuzzy logic in the DEMATEL technique. Therefore, 
the fuzzy DEMATEL technique uses fuzzy linguistic 
variables and facilitates decision making in 
environmental uncertainty (22). After examining the 
validity and reliability of the collected factors, the 
paired comparison questionnaire was developed 
based on the fuzzy DEMATEL method and was sent to 
the specialists. They were then asked to determine 
the direct impact or influence of each factor by 
selecting a linguistic variable of "no influence", "low 
influence", "moderate influence", "high influence", 
and "very high influence''. In the next stage, the 
results provided by each specialist were entered 
into separate matrices, and finally, to apply the 
fuzzy logic to the study of linguistic options, they 
were replaced by fuzzy numbers (Table 2) in which 
the proposed fuzzy linguistic options were 
compared with those introduced by Lee.  After 
collecting the specialists' comments, the fuzzy mean 
method was used to aggregate them (23). The data 
were then collected and analyzed in this study. In 
total, three steps were used to implement this 
technique in the present study. It is worth 
mentioning that Wu and Lee also conducted a study 
on the DEMATEL techniques (16). 

 
2.2. Step 1: Direct Relationship Matrix Calculation  

After obtaining the experts' comments, the fuzzy 

direct relation matrix was formed, and the fuzzy 

mean method was used to integrate the comments. 
Suppose that n specialists commented on the 
relationships among the indices. Each element of the 

fuzzy direct matrix was represented by and 

calculated using the following Equation (1): 

 
Table 2. Linguistic variable scales 

Linguistic values Crisp values Linguistic terms 
( 0.75 , 1 , 1 ) 4 Very high influence (VH) 

( 0.5 , 0.75 , 1 ) 3 High influence (H) 
( 0.25 , 0.5 , 0.75) 2 Moderate influence (M) 

( 0 , 0.25 , 0.5 ) 1 Low influence (L) 
( 0 , 0 , 0.25 ) 0 No influence (N) 

 

 
 

2.3. Step 2: Normalization of Direct Relation Matrix 
To normalize the values,  of each row 

required to be calculated, and the fuzzy normal 
matrix was obtained by dividing the elements of 
the matrix by the maximum values of the  

matrix using Equation 2: 
 

,  

 

2.4. Step Three: Total-Relation Matrix Calculation  
To calculate the fuzzy total-relation matrix, the 

fuzzy normalized matrix was subdivided into three 
definite ones as follows:  

 

 
 

Subsequently, the identity matrix  was 

formed, and the following operations were 
performed: 

 

          
 

 
 

 
 

In the next stage, the fuzzy total-relation matrix 
was calculated using Equation 6, and the values of 

, , and  were defuzzified using 
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Equation 7.  
 

 
 

 
 

The defuzzified B was the triangular fuzzy number  
 

. 

 

4. Results 

In this study, the fuzzy DEMATEL technique and 
the viewpoints of 15 specialists were used for 
structural modeling of 20 effective factors in error 
management. Initially, using the viewpoints of 15 
specialists including patient safety experts, health 
and safety managers, and accreditation authorities, 
the direct impact of each factor on the other ones was 

identified using linguistic variable scales (Table 2). 
The first viewpoints of the experts are shown in 
Table 3 with linguistic variable scales. After obtaining 
the experts' viewpoints, the linguistic variables were 
replaced with their corresponding fuzzy numbers, 
and a fuzzy direct relation matrix was formed for 
each expert. Subsequently, using formula 1, the fuzzy 
mean method was utilized to obtain the experts' 
viewpoints. Following that, the obtained matrix was 
normalized using Equation 2, and Equation 6 was 
then employed to create a structural model and 
determine the fuzzy total-relation matrix. After 
obtaining the experts' viewpoints, the verbal 
variables were replaced with their corresponding 
fuzzy numbers, and a fuzzy direct relation matrix was 
formed for each expert. Equation 3 was then used to 
create a structural model and determine the matrix of 
the total fuzzy relations. In the next stage, the values 
of ,  , ,  and  were determined 

(Table 4). Equation 7 was also used for the  

 
Table 3. Linguistic assessment data of the first expert 

  F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16 F17 F18 F19 F20 
F1 N N H H H H H H VH H M H H VH M H H N N M 
F2 M N H H L VH L VH H VH H M N N L L L N H N 
F3 N N N VH M VH L H N VH N N N N N N N N N N 
F4 N N N N L H L M L M M M N N N L N N L N 
F5 N N N N N VH N VH L N L N N N N N N N L N 
F6 N N N N N N N N N L N N N N N N N N N N 
F7 N N N H H H N M N N N N N N N N N N N N 
F8 N N VH H VH H H N H VH L VH VH N H VH VH M H VH 
F9 N N VH N H L H VH N VH N H H L H VH H L H H 
F10 N N VH H VH H M VH VH N H VH VH VH H VH H L L L 
F11 N N N N N L N N N L N N N N N N N N N N 
F12 N N L N N N N N N N N N N N H N N N N N 
F13 N N VH N VH N H N H VH N VH N N H VH N N M N 
F14 N N VH N N N N N N N N N N N N N N N N N 
F15 N N H N N N N N M L N H M N N H N L L N 
F16 N N L N H N N H N M N H H N H N N N N N 
F17 N N N N M N N N N M N H N N N N N N N N 
F18 N N VH N L N M N N H N H H N N H N N N H 
F19 N N L N N N N N L L N H H N M M N L N VH 
F20 N N VH N N N N L N H N H VH N M H N N N N 

 
Table 4. Values of   , ( + (76) -  ) 

    
 

F1 (0.522, 0.988, 2.516) (0.019, 0.044, 0.890) (0.542, 1.032, 3.406) (0.503, 0.943, 1.626) 
F2 (0.450, 0.938, 2.360) (0.000, 0.000, 0.815) (0.450, 0.938, 3.174) (0.450, 0.938, 1.545) 
F3 (0.309, 0.580, 1.735) (0.539, 0.945, 2.152) (0.849, 1.525, 3.887) (-0.230, -0.365, -0.417) 
F4 (0.116, 0.399, 1.563) (0.301, 0.530, 1.656) (0.417, 0.929, 3.219) (-0.185, -0.131, -0.093) 
F5 (0.135, 0.295, 1.307) (0.353, 0.683, 1.841) (0.488, 0.978, 3.149) (-0.219, -0.388, -0.534) 
F6 (0.061, 0.128, 1.115) (0.437, 0.785, 1.992) (0.498, 0.914, 3.108) (-0.376, -0.657, -0.877) 
F7 (0.130, 0.245, 1.289) (0.171, 0.379, 1.449) (0.301, 0.624, 2.738) (-0.041, -0.135, -0.160) 
F8 (0.721, 1.262, 2.801) (0.398, 0.755, 1.932) (1.119, 2.017, 4.733) (0.324, 0.506, 0.869) 
F9 (0.619, 1.151, 2.643) (0.134, 0.305, 1.297) (0.753, 1.455, 3.940) (0.485, 0.846, 1.346) 
F10 (0.624, 1.107, 2.549) (0.436, 0.841, 2.090) (1.060, 1.948, 4.638) (0.188, 0.266, 0.459) 
F11 (0.013, 0.060, 0.994) (0.104, 0.252, 1.230) (0.117, 0.312, 2.224) (-0.091, -0.192, -0.236) 
F12 (0.038, 0.099, 1.068) (0.559, 0.977, 2.326) (0.597, 1.076, 3.394) (-0.521, -0.878, -1.259) 
F13 (0.539, 0.899, 2.176) (0.434, 0.771, 1.975) (0.973, 1.670, 4.151) (0.104, 0.128, 0.201) 
F14 (0.088, 0.148, 1.098) (0.218, 0.412,  1.439) (0.306, 0.560, 2.537) (-0.129, -0.264, -0.340) 
F15 (0.185, 0.428, 1.635) (0.343, 0.653, 1.915) (0.527, 1.082, 3.550) (-0.158, -0.225, -0.280) 
F16 (0.266, 0.515, 1.756) (0.410, 0.743, 1.940) (0.676, 1.258, 3.696) (-0.144, -0.227, -0.184) 
F17 (0.090, 0.199, 1.238) (0.172, 0.318, 1.330) (0.262, 0.517, 2.568) (-0.082, -0.119, -0.091) 
F18 (0.345, 0.630, 1.871) (0.096, 0.270, 1.270) (0.442, 0.900, 3.141) (0.249, 0.361, 0.601) 
F19 (0.244, 0.518, 1.751) (0.137, 0.362, 1.427) (0.381, 0.879, 3.179) (0.107, 0.156, 0.324) 
F20 (0.301, 0.553, 1.764) (0.192, 0.358, 1.366) (0.492, 0.911, 3.130) (0.109, 0.195, 0.398) 
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Table 5. Values of D, R, (D+R), and (D-R) 

  R D  

1.405 0.906 0.250 1.156 F1 

1.298 0.891 0.204 1.095 F2 

1.853 -0.438 1.145 0.708 F3 

1.330 -0.179 0.754 0.576 F4 

1.367 -0.413 0.890 0.477 F5 

1.335 -0.665 1.000 0.335 F6 

1.051 -0.138 0.595 0.456 F7 

2.327 0.407 0.960 1.367 F8 

1.787 0.767 0.510 1.277 F9 

2.315 0.212 1.052 1.264 F10 

0.720 -0.199 0.460 0.260 F11 

1.513 -0.906 1.210 0.303 F12 

1.983 0.008 0.988 0.996 F13 

0.963 -0.277 0.620 0.343 F14 

1.523 -0.259 0.891 0.632 F15 

1.681 -0.237 0.959 0.722 F16 

0.939 -0.130 0.534 0.405 F17 

1.275 0.322 0.476 0.799 F18 

1.291 0.147 0.572 0.719 F19 

1.320 0.182 0.569 0.751 F20 

 
defuzzification of the total-relation matrix and ,  , 

 as well as  values. The D and R 

values in Table 5 show the extent of impact and 
impressibility of each factor in the system. 
According to the DEMATEL method, if D-R is 
positive, the variable is considered causal; however, 
if it is negative, it is regarded as the effect. The D+R 
values in this method indicate the impact and 
impressibility of the intended factors in the system. 
In other words, the higher values of the D+R factor 
indicate more interaction with other elements of 
the system; accordingly, it is more critical in the 
system. 

In this study, the D values presented in Table 5 
showed that the "education and learning from error" 
subfactor had the most impact on the system, 
followed by "safety culture and climate" that obtained 
the largest D value. These subfactors were the most 

important and had the most impact on the system. 
The "education and learning form error" are not 
separate from a strong "safety culture"; moreover, 
they can have a good effect on improving the 
patient's safety culture. The other highly effective 
subfactors in the management of MEs were 
"organizational communication and improved 
information access" and "policies, procedures, and 
guidelines". In addition, the "safety culture and 
climate" subfactor received the highest D+R value 
indicating that it was the most important factor and 
had the most significant impact on the system. Based 
on the R values, the "handoff conversations and 
communication" subfactor was mostly influenced by 
the other factors, followed by the "incident reporting 
system", "error prevention and corrective measures", 
"safety culture and climate", and "individuals' 
participation" (Table 5).  

According to Table 5 and Figure 2, "policies, 
procedures, and guidelines", "resource management", 
"education and learning from errors", "organizational 
communication and improved information access", 
and "safety culture and climate" were among the 
organizational factors affecting the system. Among 
the individual factors, "participation, responsibility, 
and commitment to patient safety", "patient safety 
attitude", as well as "knowledge, skill, and 
competence of the individuals" were the causal 
factors influencing the error management system. 
According to the results, "responsibility and 
commitment to patient safety" had the greatest 
impact on ME management. Figure 3 illustrates the 
cause and effect relationships among the factors. The 
factors above the coordinate axis are causal factors, 
and the farther factors from the horizontal axis 
indicate the greater effect on the system. The 
horizontal and vertical axes show the importance of 
the factors as well as the degree of influence and 
impressibility, respectively. 

 
 

 
 

                  Figure 2. Net cause/effect graph 
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                                   Figure 3. Causal diagram 

 

5. Discussion 

The results of this study showed that 
organizational factors had the most influence on 
other factors and the error management system. The 
results of a study conducted by Afsharkazemi et al. 
using the DEMATEL technique showed that 
organizational factors had the greatest impact on the 
overall performance of hospitals (17). The factors 
affecting error control and management vary from 
the perspectives of different researchers. In this 
study, different organizational and individual factors 
were identified, and their relationships were 
extracted and discussed, the most influential of which 
in the error management system are discussed 
below. 

 

5.1. Education and Learning from Errors 
Among the organizational factors investigated in 

this study, "education and learning from errors" had 
the greatest influence on error management and 
individual factors. In this regard, instead of reacting 
to the occurrence of errors, the management of the 
organization should be involved in learning from 
them and teaching error reduction strategies. The 
results of a study conducted by Cynthia et al. 
showed that educational interventions had the 
greatest impact on error management (24). In the 
same line, Doshmangir et al. performed a study in 
Iran to identify the challenges and strategies related 
to MEs and showed that human resource education 
played an effective role in error control and 
management (25).  

The results of a study performed by Pazokian et 
al. showed that the factors affecting medical error 
management in nurses were influenced by individual, 
organizational, and situational factors. It should be 

noted that a comprehensive educational program and 
its implementation was an important and influential 
factor in error management (26). 

 
5.2. Organizational Communication and Improved 
Information Access 

Communication systems have a significant effect 
on patient safety in organizations (27). An 
organization should develop creative and effective 
solutions to facilitate information provision and 
access, and the information must be provided at the 
required time and place. Collaborations in error 
prevention will be poor without effective 
communications. Through communications, the 
management will be allowed to disseminate 
information when executing prevention programs. 
Additionally, human resources will get aware of the 
management's demands, and by interacting, they can 
communicate their demands and suggestions to the 
managers. In order to improve communications within 
the organization, the management can set executive 
instructions based on the tasks of various units and 
provide related information. The organization can also 
organize various sessions on error management in 
order to establish communication, disseminate 
information, receive feedback or analyze the problems, 
and make decisions.  

 

5.3. Safety Culture as well as Positive and Supportive 
Safety Climate 

The biggest challenge to move toward the health 
system is to change the culture of healthcare 
providing organizations (28). In the present study, it 
was shown that "safety culture and climate" was an 
important factor affecting error management. In a 
study carried out by Nabilah et al., "safety culture" 
was regarded as an important and effective factor in 
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error management (29). These results are in line with 
those of the present study. Managers in the 
organization should try to investigate the errors 
rather than blame the staff for making mistakes. Such 
an approach would improve the system, prevent 
errors, and ultimately create a safety culture (28). 

 

5.4. Policies, Procedures, and Guidelines 
An effective response to events aimed at reducing 

the risk of errors should be based on valid risk 
management policies. The results of a study 
conducted by Pietra et al. revealed that health care 
providers were required to define and enforce 
policies and procedures for error reduction and 
management (30). In the present study, "policies, 
procedures, and guidelines" sub-factor was also 
found to be a key factor in error management. In 
order to improve error management programs, the 
issues that should be considered by any organization 
include the establishment of checklists, protocols, 
computerized decision aids, teamwork coaching, and 
surgical procedures, as well as procedures to ensure 
the maintenance of team structures over shift 
changes, guide employees in crowded areas for better 
performance, and develop facility policy regarding 
patient identification. 

 

5.5. Handoff Conversations and Communication 
In this study, this individual factor was mostly 

influenced by organizational factors. Poor commu-
nication during shift delivery was one of the major 
causes of adverse events (31). Patient safety experts 
have also suggested that communication and other 
teamwork skills are a key factor in preventing and 
managing medical errors. Leonard et al. analyzed 
2455 errors and revealed that in 70% of the cases, 
the causes of errors were communication problems. 
To understand the significance of these errors, it 
should be noted that 70% of errors caused by 
communication problems resulted in the death of 75% 
of the patients (32). In the present causal model, 
organizational factors, such as "policies, procedures, 
and guidelines", "resource management", "perfor-
mance measurement and program review", "error 
prevention with emphasis on designing anti-error 
processes and reducing handoff", "education and 
learning from errors", and a "positive and 
supportive safety culture and climate" influenced 
and interacted with the "handoff conversation and 
communication" subfactor. The results also showed 
that among the individual factors, "team formation", 
"individuals' participation", "situational awareness", 
"commitment and responsibility for patient safety", 
"knowledge, competence, and skill", and "patient 
safety attitudes" were related to and influenced the 
handoff factor.  

 

5.6. Event Reporting System 
In the present study, this organizational factor 

was mostly influenced by individual factors and 
other organizational ones. The downside of the 
reporting system is the elimination of a valuable 
source of information to prevent subsequent errors 
and facilitate the re-occurrence of previous ones. 
Other studies also considered the effective role of 
error reporting (33-35) and recording in preventing 
and managing errors (36-38). The results of this 
study showed that individuals' participation and 
fear of reprimand and punishment were the 
individual factors with the greatest impact on the 
event reporting system. The results of a study 
carried out by Fein et al. showed that fear of 
punishment and reprimand was the most important 
reason for not reporting errors by the medical staff, 
which is in line with the findings of the present 
study (39). 

 

6. Conclusion 

According to the results of this study, the health 
care industry should take into consideration both 
organizational and individual factors in error 
management. This industry can also provide 
strategies to improve the error management process 
and fix its deficiencies with regard to the causes and 
factors affecting the system, thereby reducing and 
managing errors with the greatest effectiveness and 
efficiency. In order to achieve better planning and 
higher performance in error management, increase 
patient safety, and ultimately improve the quality of 
hospital services, it is suggested to consider the 
causes and factors affecting the system. 
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