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Abstract:
Patient protection has become one of the key elements of the quality of health care systems in Saudi Arabia. Medical errors that threaten patient safety are
mediated by several factors including system risk factors. Hence, we used a self-structured questionnaire to assess and rank the system factors according to
the perceptions of nurses working in the hospitals of the ministry of health in Hail, KSA. Eight out of twelve factors tested were perceived as threatening
factors of the patient safety that are; ‘Shortage of medical staff’, ‘Poor design of the hospital structure’, ‘Long working hours’, ‘Overcrowding of patients’,
‘Poor coordination between hospital departments, ‘Punitive and blaming environment, ‘Lack of clinical practice standards’ and, ‘Poor financial incentives’.
Thus, considering the negative impact of the identified threatening system factors in this study on patient safety, urgent planning and managing appropriate
corrective actions should be designed to improve patient safety issues.
Keywords: Patient safety; medical errors; system factors; Saudi Arabia.
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Background:
Although the delivery of healthcare services has improved
significantly, the number of reported serious medical errors (MEs)
continues to rise throughout the world. The problem of MEs is still
a global phenomenon that harms patients, families, and healthcare
systems and it is the leading cause of iatrogenic unfavourable
outcomes in the healthcare industry. MEs are primarily under the
management of health care professionals and patients. A ME is
defined as a failure to accomplish planned actions or the use of
incorrect plans (either of commission or omission) to achieve an
intended purpose and subsequently leading to disability and death.
Patient safety is a global problem, which affects rich and poor
countries alike. In this context, studies have shown that MEs and
adverse drug reactions are one of the major causes of adverse
effects resulting in illness and death in hospitals, reflecting up to
6.5% of hospital admissions [1]–[4]. According to Donaldson and
Philip, medical errors and adverse events affect 10% of patients
during the course of treatment in the developed countries [5]. In the
US, between 44,000 to 98,000 patients die every year because of
incidents of medical error, which exceeds the number of deaths due
to motor vehicle accidents, breast cancer, and AIDS [6]. The annual
number of preventable adverse events in the United Kingdom is
estimated to be 400,000; resulting in over 34,000 deaths per year
(Hunt 2004), which far exceeds the number of deaths from motor
vehicle, workplace, and aviation accidents [7]. In Australia, medical
errors result in as many as 18,000 preventable deaths and more than
50,000 disabilities among patients every year [8]. The magnitude of
medical errors in the developing countries is greater than in the
developed world [9], which is due to weak infrastructure and poor
equipment, poor quality and supply of drugs, poor procedures of
infection control, unreliable medical practice, and the lack of
financial resources [10]. In Saudi Arabia, Ministry of Health (MOH)
receives 40,000 complaints about incidents involving medical errors
every year. Further investigations of these complaints, 20% (8,000
cases) have been proven to be actual medical errors. However, the
rate of medical errors that is reported by the MOH does not reflect
the real magnitude of the problem in the Saudi Healthcare System,
since a large proportion of medical errors is not documented,
especially in rural areas. MEs happen is a multi-factorial that may
occurs at any time in the remedy process, from ordering to
medication intake by the patients [11], [12]. These factors are
mainly categorized into three dimensions including system factors,
patient factors and human factors [13]–[19] Distinct from other
healthcare professionals, nurses play an important role in
discovering the causes of medical errors due to the nature of their
work which includes direct communication and accompanying
patients for long periods, making them the primary link between
patients and other healthcare professionals. Therefore, nurses’
perception toward factors associated with medical errors is vital. It
is of interest to identify the perceptions of nurses regarding the
system risk factors that undermine MEs in hospitals located in Hail

city, run by the MOH, Saudi Arabia. The objectives of the present
study are (i) to investigate the perceptions of nurses regarding
system risk factors that undermine MEs, (ii) to rank the system risk
factors and (iii) to assess differences among characteristics of the
study sample in relation to the system risk factors.
Methodology:
This research was designed as a descriptive study. A cross-sectional
survey, using self-administered questionnaires, was used for data
collection. Three hospitals located in Hail city i.e. King Khalid
Hospital, Hail General Hospital and Maternity and Children's
Hospital were selected using cluster sampling method. The
permission of these hospital authorities has been obtained to
conduct this study. A structured questionnaire method consisting
of two sections were distributed to 450 nurses working in the
selected hospitals. The first section covered the characteristics and
demographics of the participants while the second section
investigated nurses' perceptions toward the diminution of system
risk factors causing MEs. Only 246 questionnaires contained
complete information on key variables and used for analysis. The
overall response rate was 54.66% (n=246).
Validity and reliability:
The study assessed the validity of the questionnaire before
undertaking the process of data collection. Both, face validity and
content validity were assessed according to [20]. The value of
Cronbach’s alpha of the scale was considered reliable since the
alpha value was greater than 0.80 for the system risk factors scale
(0.85).
Data Analyses:
Data were analysed using the SPSS Statistics 22.0 (IBM SPSS
Statistics, New York, NY, USA). The level of statistical significance
was set at p < 0.05. Descriptive statistics (means, standard
deviations (SD), and frequencies) were presented for the studied
variables. The system risk factors were ranked according to the
mean of the whole scale by applying Friedman test [21]. The ChiSquare and the significance level (P-value) indicate if there is a
statistically significant difference in the rank between these factors.
Since there were 12 factors listed in the second part of the study
questionnaire, the rank ranged from one to 12.
Test Statistics a
N
Chi-Square
Df
Asymp. Sig.

246
522.931
21
0

Friedman Test

	
  
ISSN 0973-2063 (online) 0973-8894 (print)	
  
Bioinformation 17(1): 274-282 (2021)

	
  

275
	
   	
  
©Biomedical Informatics (2021)

	
  
	
  
‘Poor design of the hospital structure’, ‘Long working hours’,
‘Overcrowding of patients’, ‘Poor coordination between hospital
departments, ‘Punitive and blaming environment, ‘Lack of clinical
practice standards’ and, ‘Poor financial incentives’.

Table 1: Age, gender, and nationality of respondents
Age
Frequency
Percent
Less than 20
6
2.4
20 to 29 years old
143
58.1
30 to 39 years old
61
24.8
40 and above
36
14.6
Gender
Male
4
1.6
Female
242
98.4
Nationality
Saudi
141
57.3
Non-Saudi
105
42.7
Total
246
100.0

Differences among characteristics of the study sample in relation
to the system risk factors
Age
Table 4 shows the Correlation between nurse’s age and the system
risk factors using Spearman rank correlation analysis ‘poor
coordination between hospital departments’ and ‘lack of clinical
practice standards’ showed statistically significant (P<0.05) positive
correlation with age, suggesting that these factors were perceived to
exist in the MOH hospitals of the Hail region by older nurses more
than their younger counterparts. In contrast, ‘Long working hours’
had statistically significant negative correlation with age, indicating
that this factor was perceived to exist by younger nurses rather
than their older counterparts. No significant correlation was
detected for other factors with age. To assess the differences
between male and female nurses, and between Saudi and nonSaudi nurses in relation to the system factors, the Mann-Whitney
test was carried out. There was a statistically significant (P<0.05)
difference between male nurses and their female counterparts in
relation to only one factor ‘long working hours’. The higher mean
rank for female nurses indicate that this factor was perceived to
exist in the MOH hospitals by female nurses more than their male
counterparts (Table 5). Table 10 shows there were statistically
significant differences between Saudi nurses and their non-Saudi
counterparts in relation to two risk factors i.e. ‘long working hours’
and ‘poor coordination between hospital departments’. Saudi
nurses, with higher mean ranks, perceived a higher risk of the
shortage of medical staff than their non-Saudi counterparts did.
Non-Saudi nurses, with higher mean rank, emphasized on the poor
coordination between hospital departments in their hospitals.

Results:
Demographic characteristics:
Six demographic variables were included in the survey
questionnaire to identify the background characteristics of the
respondents. These characteristics include age, gender, nationality,
medical department, work experience and professional level. The
variable ‘age’ was classified into 4 groups; less than 20 years, 20 to
29, 30 to 39 and ≥ 40 years old. Out of the total respondents, more
than fifty per cent (i.e. 58.1%) of the respondents were within the
age group of 20 to 29 years (Table 1). The data also showed that
most (98.4%) of the respondents were female. In addition, more
than 50% of the respondents were Saudis citizens (57.3%), whereas
resident's nurses constituted 42.7% of the study sample.
The variable “medical department” describes the current
department in which the study participants are working. Medical
department was classified into six groups; obstetrics and
gynaecology, internal medicine, emergency room, Paediatrics,
surgery and others. The analysis revealed that most of the
respondents (43.5%) belong to obstetrics and gynaecology
department (Table 2). The variable “work experience” was
categorised into four groups; less than 5 years, 5 to 9 years, 10 to 14
years, and 15 years and more. The data showed that almost half of
the respondents (49.2%) had less than five years of work experience
(Table 2). The variable “professional level” was divided in to three
categories: nursing technician (Diploma), registered nurse (RN)
with a Bachelor degree, and others (advanced certificates). The data
showed that nursing technicians represented over half of the study
sample (54.9%), followed by 42.7% for RN, and 2.4% for other
nursing professionals (Table 2).

Table 2: Medical department, work experience and professional level
Department
Frequency
Percent
OB/GNY
107
43.5
Internal Medicine
14
5.7
Emergency Room
17
6.9
Paediatrics
49
19.9
Surgery
16
6.5
Other
43
17.5
Work experience
Less than 5 years
121
49.2
5 to 9 years
74
30.1
10 to 14 years
32
13.0
15 years and more
19
7.7
Professional level
Diploma
135
54.9
Baccalaureate
105
42.7
Others (advanced certificates)
6
2.4
Total
246
100.0

System risk factor:
In the second part of the survey questionnaire, nurses were asked
to quantify the system risk factor that may exist in their hospitals in
relation to medical errors. Respondents’ perceptions of the
existence of the each of the system risk factor in the MOH hospitals
are presented in Table 3. Moreover, factors were ranked to the
mean value. Among the top risk factors (mean >12.11), eight items
were considered as strong system factors (Table 3). System factors
cited by the study respondents included: ‘Shortage of medical staff’,
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Medical department:
Results of the Kruskal-Wallis test found that there were significant
differences among nurses across different medical departments in
relation to their perception of shortage of medical staff, long
working hours, and overcrowding of patients (Table 7). Other
departments, pediatric nurses and emergency nurses, perceived a
higher risk factor of shortage of medical staff, long working hours,
and overcrowding of patients respectively. Interestingly, surgery
nurses emphasized a lower risk of all these three factors.

Table 4: Correlation between nurse’s age and the system risk factors
Risk Factor
Correlation Coefficient
Shortage of medical staff
-.041
Poor design of the hospital structure
.035
Long working hours
-.250
Overcrowding of patients
-.012
Poor
coordination
between
hospital
.139
departments
Punitive and blaming environment
-.050
Lack of clinical practice standards and
.139
guidelines
Poor financial incentives
-.075

Work experience:
Results of the Spearman rank correlation test showed that there was
a significant negative relationship between the variable “work
experience” and the risk factor “long working hours” (see Table 8).
Nurses with shorter working experience reported that there was
long working hours in the hospital more than those of longer
experienced nurses. In contrast, we found that there is a significant
positive relationship between respondents’ work experience and
the risk factor ‘poor coordination between hospital departments”.
Nurses with longer experience reported that there was a poor
coordination between hospital departments than the shorter
experienced nurses.

Shortage of medical
staff
Poor design of the
hospital structure
Long working hours
Overcrowding of
patients
Poor coordination
between hospital
departments
Punitive and
blaming
environment
Lack of clinical
practice standards
and guidelines
Poor financial
incentives
Outdated medical
equipment
Insufficient
continuous medical
education and
training for medical
staff
Shortage of medical
supplies
Shortage of drugs
Total

Does not
exist

Somewhat
exists

Exists

Mean

Rank

63.0

15.51

1

112

45.5

13.54

2

36.2

114

46.3

13.35

3

108

43.9

102

41.5

13.07

17.9

103

41.9

99

40.2

17.1

109

44.3

95

38.6

n

%

n

24

9.8

67

33

13.4

43

%

n

%

27.2

155

101

41.1

17.5

89

36

14.6

44
42

.432
.030
.241

Table 5: Differences in perceptions of nurses in relation to system risk factors by
gender
Risk Factor
Gender
Mean Rank
P-value
Male
85.75
Shortage of medical staff
.210
Female
124.12
Male
93.88
Poor design of the hospital structure
.358
Female
123.99
Male
55.00
Long working hours
.035
Female
124.63
Male
116.75
Overcrowding of patients
.835
Female
123.61
Poor coordination between hospital
Male
121.25
.945
departments
Female
123.54
Male
103.63
Punitive and blaming environment
.541
Female
123.83
Lack of clinical practice standards and
Male
86.50
.254
guidelines
Female
124.11
Male
108.13
Poor financial incentives
.638
Female
123.75

Table 3: Ranking and frequency distribution of the system risk factor causing medical
errors
System risk Factor

P-value
.527
.584
.000
.851
.030

Table 6: Differences in perceptions of nurses in relation to system risk factors by
nationality
Risk Factor

Gender

Mean Rank

P-value

4

Shortage of medical staff

Saudi
Non-Saudi

122.58
124.74

.783

12.64

5

Poor design of the hospital structure

Saudi
Non-Saudi

120.27
127.84

.366

12.63

6

Long working hours

Saudi
Non-Saudi
Saudi
Non-Saudi
Saudi
Non-Saudi
Saudi
Non-Saudi

137.34
104.91
119.35
129.07
114.16
136.05
119.15
129.35

Saudi
Non-Saudi

122.27
125.16

.732

Non-Saudi

114.45

.063

Overcrowding of patients
42

17.1

116

47.2

88

35.8

12.35

7

48

19.5

109

44.3

89

36.2

12.34

8

67

27.2

105

42.7

74

30.1

10.87

9

61

24.8

123

50.0

62

25.2

10.64

10

72

29.3

114

46.3

60

24.4

10.19

11

107

43.5

104

42.3

35

14.2

8.20

12

619

21

1248

42.2

1035

36.8

12.11

Poor coordination between hospital
departments
Punitive and blaming environment
Lack of clinical practice standards and
guidelines
Poor financial incentives

.000
.248
.010
.228

Table 7: Differences in perceptions of nurses from different medical departments in
relation to system risk factors
Medical
Mean
PRisk Factor
Departments
Rank
value
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Shortage of medical staff

Poor design of the hospital structure

Long working hours

Overcrowding of patients

Poor coordination between hospital
departments

Punitive and blaming environment

Lack of clinical practice standards and
guidelines

Poor financial incentives

OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others
OB/GYN
Internal Medicine
Emergency Room
Pediatric
Surgery
Others

127.21
129.36
104.88
123.99
78.47
135.91
115.53
117.25
107.44
128.20
144.66
138.49
116.07
127.14
142.03
149.00
69.59
124.47
117.44
130.36
143.79
126.44
74.19
143.31
123.71
162.89
102.47
123.35
106.31
125.03
124.79
120.75
127.00
115.52
95.84
139.17
121.84
138.57
143.85
125.54
102.75
120.08
131.43
108.86
121.68
111.30
121.78
123.80

Professional level
To explore the association between respondent’s professional level
and various system-level risk factors, the Spearman rank
correlation analysis was undertaken (Cooksey 2007:106). We found
that there is a statistically significant positive association between
the professional level of nurses and five system factors: ‘shortage of
medical staff’, ‘overcrowding of patients’, ‘poor coordination
between hospital departments’, ‘punitive and blaming
environment’, ‘lack of clinical practice standards and guidelines’
(Table 9).

.026

.219

.001

Discussion:
This study highlights the significance of patient safety from the
viewpoint of nurses in MOH hospitals located in Hail region. The
study showed that patient safety was perceived by the respondents
to be violated by several system factors. The majority of nurses
(42.2%) perceived moderate overall system risk factors, followed by
36.8% who perceived strong overall system risk factors. Eight
factors were considered as strong system risk factors as the mean
score of these factors is above the mean score of the overall mean of
the scale (mean >12.11). These system risk factors were: ‘Shortage of
medical staff’, ‘Poor design of the hospital structure’, ‘Long
working hours’, ‘Overcrowding of patients’, ‘Poor coordination
between hospital departments, ‘Punitive and blaming environment,
‘Lack of clinical practice standards’ and, ‘Poor financial incentives’.
According to the nurses' perceptions, other system risk factors had
weak influence on patient safety in the hospitals they are affiliated
to. These factors were; outdated medical equipment, insufficient
continuous medical, education and training for medical staff, and
shortage of medical supplies Shortage of drugs. Our study showed,
as perceived by the respondents, that the 'shortage of medical staff"
is the riskiest factor in the system which negatively affecting patient
safety in the MOH hospitals in Hail. Our findings are inconsistent
with the results of other studies. For instance, the shortage of staff
to handle the workload has been reported as the highest mean
value received among other factors [22]. Shortages in medical staff,
in particular nurses, have serious consequences and this can be
attributed to the massive turnover rate of nurses [23]. In this
context, Cimiotti et. al. (2012) reported a significant positive
association between nurse burnout and poor quality care, especially
in infection rate and mortality rate, in the US hospitals [24], [25].
Alenius and colleagues argued the deficiency of patient safety
practices due to patient-to-nurse ratios [26]. Additionally, the
shortage of nursing staff definitely increases the workload of the
nursing staff and results in high pressure on nurses, which is in
turn considered a major cause of errors [27], [28]. Thus, our findings
support other studies in the role of medical staff sufficiency as a
crucial factor for achieving patient safety. Factors-demographic
characteristics correlations revealed that the 'shortage of medical
staff" showed a significant positive association with working in
other medical departments and professional level of the

.007

.164

.293

.516

.558

Table 8: Correlation between nurses’ working experience and the system risk factors
Risk Factor

Correlation
Coefficient

P-value

Shortage of medical staff
Poor design of the hospital structure
Long working hours
Overcrowding of patients
Poor coordination between hospital departments
Punitive and blaming environment
Lack of clinical practice standards and guidelines
Poor financial incentives

-.004
.112
-.216
-.024
.146
.013
.107
-.059

.954
.078
.001
.710
.022
.836
.093
.353

Table 9: Correlation between nurses’ professional level and the system-level risk
factors
Risk Factor
Shortage of medical staff
Poor design of the hospital structure
Long0973-2063
working hours
ISSN
(online) 0973-8894 (print)	
  
Overcrowding of patients
Poor coordination
between
hospital
departments
Bioinformation
17(1):
274-282
(2021)
Punitive and blaming environment
	
   Lack of clinical practice standards and guidelines
Poor financial incentives

Correlation
Coefficient

P-value

.261
.083
.069
.166
.207
.181
.216
.029

.000
.195
.285
.009
.001
.004
.001
.646
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respondents, but less those working in the surgery department. In
the second rank, poor design of the hospital structure is also a
serious risk factor in the system. Examples of poor design of the
hospital structure are weak designed facilities, technology and
equipment [29]. The negative impact of long working hours is well
reported in many studies as one of the most system risk factor
associated with patient safety, which is in agreement with our
finding [22], [30]. Moreover, these studies reported no significant
correlations between long working hours with any of the
demographics characteristics. In contrast, our study showed
significant positive statistically significant positive correlations with
gender, nationality, and working departments but negatively with
age, surgery, and Experience. These differences might be due to
temporal and spatial variations among these studies, which lie
under the limitation of this study. Hospital overcrowding remains a
major obstacle in front of patient safety worldwide. Patients
overcrowding and long waits, in particular in emergency
departments, are considered as leading causes of high mortality
[31]. In this context, it has been demonstrated that proper
administration of patient overcrowding enhances patients'
perceived safety. Our study reported patients crowding as one of
the most important factors affecting patient safety and, in
agreement with Epstein study, reported the perception of nurses
from the emergency department with the highest mean score for
this factor. According to the perception of the nurses' participants,
the risk factor 'Punitive and blaming environment' also received a
high mean score in the system risk factors scale. This is in
agreement with the finding reported by Al-Ahmadi, in which nonpunitive response to an error received the lowest positive response
[27]. Finally, 'lack of clinical practice' was also received a higher
mean score in the system risk factors scale. This implies that
incorporating nurses in more clinical practice programs are
perceived to enhance patient safety. Our results showed that
lacking clinical practice has a significant positive association with
age as well as professional level. This means that younger and lessprofessional nurses were more concerned about the lack of clinical
practice as an important risk factor than senior nurses were. In this
regard, many studies made the argument that clinical experience
has a positive impact on the nurse's response in assessing the
patient and subsequently positively impacting the patient safety
[32], [33]. Although some of the risk factors were ranked lower
compared with others, attention to and concern for all risk factors is
needed by policy makers and hospital managers in order to
improve patient safety in the healthcare settings. The findings of
the study may have implications for improving healthcare delivery
in the MOH hospitals. The study contributes to the knowledge of
patient safety in Saudi Arabia and it offers some insights into the
relationship between improving patient safety and factors that
might hinder such improvement. Patient safety is an integral part of
healthcare delivery, and achieving an acceptable standard of
patient safety requires that all levels of a healthcare organization

develop a common patient safety system, including both a positive
culture of safety and the organizational support for the processes.
However, the study does have some limitations. Data collection for
the current study was conducted at a fixed point of time; from
December 2007 to February 2008. It is plausible that certain internal
events in MOH hospitals could have influenced the results. The
current study was limited to the MOH hospitals in one
geographical area (i.e. Hail region) due to time constraints and the
limited resources of project; hence, the proposition that the study
results are generalizable across the MOH needs to be investigated
through further research. It is also important to note that safety is
not just the domain of nurses. In the present study, inclusion of
more than one group would have required a much larger sample
with, consequently, the need for more time and more resources that
were beyond the scope of the project. The future studies may look
at the perceptions of other healthcare workers in other regions of
the Saudi Arabia. In conclusion, patient safety in the Ministry of
Health hospitals in Hail Region of Saudi Arabia suffers from many
of system factors. Therefore, urgent planning and managing
appropriate corrective actions should be designed and
implemented to improve patient safety issues.
Acknowledgement:
The Scientific Research Deanship at University of Ha’il - Saudi
Arabia through project number 0150471, has funded this research.
Conflict of Interest:
No conflicts of interests to be declared
References:
[1] Reason J, Human error. Cambridge university press, 1990 .
[2] Leape L, Jama 1994 272:1851. [PMID: 7503827].
[3] Thomas E et al. Med. Care 2000 38:261. [PMID: 10718351].
[4] Brennan T et al. N. Engl. J. Med. 1991 324:370. [PMID:
1987460].
[5] Donaldson L & Philip P, Bull. World Health Organ. 2004
82:892. [PMID: 15654400].
[6] Donaldson J. et al., To err is human: building a safer health
system, vol. 6. National Academies Press, 2000.
[7] Anderson P, Improving Patient Safety: Insights from
American, Australian and British healthcare: Emslie S, Knox K,
Pickstone M, eds. London: ECRI and Department of Health,
2002.£ 35.00. 104 pp. ISBN 094141775 1. BMJ Publishing
Group Ltd, 2003.
[8] Weingart N et al., Bmj 2000 320:774 [PMID: 10720365].
[9] Vincent C, Patient safety. John Wiley & Sons, 2011.
[10] World Health Organisation, Quality of care: patient safety:
report by the secretariat (No. A55/13), Geneva, 2002.
[11] Lehmann C & Kim G, Clin. Perinatol. 2005 32:107 [PMID:
15777824].
[12] Carroll P, RN 2003 66(1):52 [PMID: 12616759].

	
  
ISSN 0973-2063 (online) 0973-8894 (print)	
  
Bioinformation 17(1): 274-282 (2021)

	
  

279
	
   	
  
©Biomedical Informatics (2021)

	
  
	
  
[13] Alahmadi H, Qual. Saf. Heal. Care 2010 19:e17 [PMID:
20430929].
[14] Almutairi A, “A case study examination of the influence of
cultural diversity in the multicultural nursing workforce
on the quality of care and patient safety in a Saudi Arabian
hospital,” Queensland University of Technology, 2012.
[15] Al-Awa B et al., Res. J. Med. Sci. 2010 4:319.
[16] Mwachofi A et al., Int. J. Health Care Qual. Assur. 2011
24:274 [PMID: 21938973].
[17] Zakari N, Life Sci. J. 2011 8(3):230.
[18] Walston S et al., Int. J. Health Care Qual. Assur. 2010 23:35.
[PMID:21387862].
[19] Aboshaiqah A & Baker O, J. Nurs. Care Qual. 2013 28:272.
[PMID:23461893].
[20] Hoskins C, Res. Nurs. Health 1985 8:211.
[21] Bryman A & Cramer D, Quantitative data analysis with SPSS
release 10 for Windows: A guide for social scientists.
Routledge, 2002.
[22] Alshammari F et al., Int. J. Africa Nurs. Sci., 2019 11:100149.
[23] Chang M et al., Formos. J. Med., 2005 9:149.

[24] Almutairi Y, Adm. Sci., 2020 10:66.
[25] Cimiotti, Am. J. Infect. Control 2012 40:680 [PMID:
22854376].
[26] Alenius L et al., BMJ Qual. Saf. 2014 23:242 [PMID:
24125740].
[27] Al-Ahmadi T, J. Egypt. Public Health Assoc. 2009 84:479
[PMID: 20673566].
[28] El-Jardali F et al., BMC Health Serv. Res., 2014 14:122
[PMID: 24621339].
[29] Buchanan T et al., Am. J. Hosp. Pharm., 1991 48:2137 [PMID:
1781468].
[30] Khoshakhlagh A et al., BMC Health Serv. Res. 2019 19:1009
[PMID: 31888622].
[31] Epstein S et al., Ann. Emerg. Med., 2009 53:4 [PMID:
19111195].
[32] Forsberg E et al., Nurse Educ. Today 2014 34:538 [PMID:
23938093].
[33] LaFond C et al., J. Pediatr. Nurs., 2015 30:580 [PMID:
25682019].

Edited by P Kangueane
Citation: Alshammari et al. Bioinformation 17(1): 274-282 (2021)
License statement: This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly credited. This is distributed under the terms of the Creative Commons Attribution License

	
  
ISSN 0973-2063 (online) 0973-8894 (print)	
  
Bioinformation 17(1): 274-282 (2021)

	
  

280
	
   	
  
©Biomedical Informatics (2021)

	
  
	
  

Articles published in BIOINFORMATION are open for relevant post
publication comments and criticisms, which will be published
immediately linking to the original article for FREE of cost without
open access charges. Comments should be concise, coherent and
critical in less than 1000 words.

	
  
ISSN 0973-2063 (online) 0973-8894 (print)	
  
Bioinformation 17(1): 274-282 (2021)

	
  

281
	
   	
  
©Biomedical Informatics (2021)

	
  
	
  

	
  
ISSN 0973-2063 (online) 0973-8894 (print)	
  
Bioinformation 17(1): 274-282 (2021)

	
  

282
	
   	
  
©Biomedical Informatics (2021)

