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Abstract 

Background: The pressing need to reduce burgeoning poor safety measures affecting 

millions worldwide has alerted World Health Assembly to set-up mechanisms to increase 

patient safety. In response to such needs, World Health Organization (WHO) formulated 

nine life-saving patient safety solutions that would be essential to lower reduce healthcare-

related harm. There is a lack of research examining awareness of such nine patient safety 

solutions. This study aimed to compare self-estimated awareness and practice of the World 

Health Organization’s nine "Life-saving Patient Safety Solutions" among different groups 

of healthcare workers in KSA. Methods: All nationwide healthcare workers (nurses, 

physicians and allied health professionals) in hospitals and primary healthcare under the 

auspice of Ministry of Health were the target population of this survey. Participants were 

selected by a simple, systematic random sampling from the list of staff in each 

representative institution. The study was conducted from January to April 2023 in KSA. A 

total of 800 participants (590 from health centers and 210 from hospitals) were invited to 

participate in this study. Results: A total number of 763 healthcare professionals consented 

to participate. The overall response rate was 95 % with the majority being nurses, female 

staff and who had an average of more than 4 years of experience. Overall, 85 % of the 

participants' self-estimated awareness of the nine life-saving patient safety solutions 

showed the nurses being the most aware, followed by physicians with the allied health 

professionals showing suboptimal awareness. The primary healthcare center staff 

demonstrated higher awareness compared to hospital staff. There was a complex 

relationship between health professional’s age, place of work and awareness and practice. 

Conclusion: This study revealed the foundation for international comparisons of self-

estimated awareness and practice towards nine patient safety solutions. The data from KSA 

indicates the need for more attention to be directed towards heightening awareness and 

practice of the nine patient safety solutions. 

Keywords: WHO, Knowledge, Attitude and practice, nine life-saving patient safety 

solutions. 

Introduction: 

Patient safety is one of the crit1ical pillars of healthcare systems around the world. Patient 
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Safety is a healthcare discipline that emerged with the ongoing complexities of healthcare 

systems (1). The importance of patient safety is increasingly getting recognized worldwide 

nowadays (2). A systemic review of patient safety culture in Arabic countries was performed 

and reported that it is important to promote the patient safety culture. Understanding the 

components and influencing factors of culture, and assessing the safety culture, is essential 

to developing strategies that create a culture committed to providing the safest possible care 

for patients (2, 3). The World Health Organization developed the International Classification 

for Patient Safety (ICPS) to provide an approach to organizing patient safety data for the 

purpose of aggregation, analysis, and translation into actionable information (4).  

However, the ICPS is focused upon classifying and identifying the contributory 

factors to incidents, rather than providing a framework for evaluating a patient safety 

surveillance system. Recognizing that most healthcare organizations lack the capacity to 

analyze, monitor, or learn from safety information, Vincent et al., (2013) (5) and Vincent et 

al., (2014) (6) developed a framework to guide clinical teams and healthcare organizations 

in the measurement and monitoring of safety. Despite distinctive improvements in 

healthcare delivery in emerging economies, recent reports suggest that the progress might 

be hindered by existing sub-optimal safety measures essential for best practice in delivering 

healthcare (7). 

In response to this trend, the World Health Assembly proposed to set-up 

mechanisms to increase what was termed "life-saving patient safety solutions" (8). The 

World Health Organization (WHO) formulated nine life-saving Patient Safety Solutions 

Aide memoirs in order to implement actions that address risks associated  with particular 

patient safety problems and reduce healthcare-related harm, affecting millions of patients 

worldwide (9, 10). The nine life-saving Patient Safety Solutions Aide memoires aim to 

address errors or adverse events related to inappropriate catheterization, poor cooperative 

behavior and communication among healthcare providers, healthcare associated infection, 

equipment failure, unsafe injection devices, medication errors, failures in patient 

identification systems and patient transfer, concentrated use of electrolyte solutions and 

wrong site surgery (11-14).  

While the importance of these safety measures have been widely acknowledged 
(15), there is a dearth of information on how life-saving patient safety solutions are perceived 

by existing health practitioners. Therefore, it would be of paramount importance to raise 

the awareness of nine life-saving Patient Safety Solutions among health care workers. 

Therefore, the study aims to compare the self-estimated awareness and practice of the nine 

Patient Safety Solutions Aide memoires and hospitals and health centers in KSA. The 

classification of health care workers specifically entail nurses, physicians and allied health 

professionals such as pharmacists, physical/occupational/ speech therapists, biomedical 

scientists, and dieticians. The interrelated aim of this study is to raise awareness and ensure 

the proper implementation of the nine life-saving patient safety solutions. 

Methods 

The survey is cross-sectional and designed to assess the knowledge, attitude and practice 

of the nine patient safety solutions among health workers in KSA (nurses, physicians, and 

allied health professionals). It was conducted from January to April 2023. In order to ensure 

an adequate response rate, the survey questionnaires were first sent to the Directors General 

and Hospital Executive Directors. The survey questionnaires were subsequently sent to a 

focal point, the National Patient Safety project. They facilitated the distribution, collection, 

and submission of the survey feedback to the Department of Quality Assurance & Patient 
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Safety, Ministry of Health (MoH). 

A questionnaire was developed to tap into self-estimated awareness and practice of 

nine life-saving patient safety solutions. The developed questionnaire is composed of three 

parts. The content of the questionnaire was theoretically informed by a literature review 

exploring patient safety solutions as previously expounded by the WHO (13). The first part: 

gathered the participant’s background information such as age, gender and nature of work 

at the hospital or unit. In the second part, participants were asked about their self-estimated 

awareness ("Have you heard about patient safety solutions before?")  the WHO nine patient 

safety solutions (13). The participants were required to respond ‘Yes’ or ‘No’. The third part, 

probed the issues pertinent to practice (“Are nine patient safety solutions implemented in 

my institution?) This required them to answer either ‘Yes’ or ‘No’. During the construction 

of the questionnaire, nine patient safety solutions were reformulated as questions into a 

three point Likert-type instrument, featuring ‘Agree’, ‘Disagree’ or “I do not know”. Nine 

items of the patient safety solution were worded to capture self-estimated awareness and a 

similar number were worded to capture practice. For simplicity, the responses were 

clustered into ‘Yes’ or ‘No’. 

The initial draft of the instrument was subjected to a content validity index. Expert 

agreement was required from 10 academics that were well-versed in patient’s safety 

culture. These experts were required to approve whether the included items were ‘relevant’ 

or ‘irrelevant’. The agreement of 8/10 experts was set as a benchmark to achieve content 

validity beyond the 0.05 level of significance as per protocol (16). Analysis reported the 

aggregated endorsement of the experts achieved a 0.90 content validity index at level 0.05 

significance. The final questionnaire is 9 items for awareness and 9 items for practice or 

implementation. 

The sample size was calculated based on the assumption that the level of 

knowledge, attitude and perception of the nine patient safety solutions would be around 50 

%. In order to estimate this with the precision of 5 and 95 % confidence interval, the study 

needed to recruit nearly 400 healthcare workers. As the survey was cluster based (hospitals 

and health centers were considered as clusters) and a design effect of 2 assumed, the sample 

size required was amended upwards to 800. The total number of 800 participants was (590 

from health centers and 210 from hospitals). The target population for this survey was 

physicians, nurses and allied healthcare professionals. 

The agreeable participants were approached in their respective units by the 

designated researcher in charge of the questionnaire. The researcher explicitly informed the 

consenting participants that the study was anonymous and voluntary. The participants were 

informed that they were free to withdraw from the study at any time, without prejudice. 

The information sought would be aggregated in order to conceal their identity and other 

personal details. The participants were asked not to discuss the questions amongst 

themselves in order to avoid peer influence. 

Statistical analysis of the data, descriptive statistics was used. Frequencies and 

percentages were reported to illuminate categorical variables. Differences between groups 

were analyzed using Pearson’s chi-squared tests (or Fisher’s exact tests for cells less than 

5). Continuous variables mean and standard deviation (SD) or median and interquartile 

range (IQR) were used to summarize the data, as appropriate. Differences between groups 

were analyzed using uni-variate ordinary least squares (OLS) regression or the Kruskal 

Wallis test, wherever appropriate. Summative scores for knowledge, attitude and practice 

were computed.  

The reliability coefficients between respondents (physicians, nurses and allied 

health professionals) were calculated using a two analyses variance model, based on 20 

subjects in each category from the pilot study data. Cronbach’s alpha, a coefficient of 
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internal consistency, was used to estimate the reliability of the respondents on knowledge, 

attitude and practice questions. Hierarchical multivariable regression analyses were done 

using these scores (awareness, attitude and practice) as the dependent variable and age 

(years) of the participants, type of hospitals (1 = hospital; 2 = health centers), years of 

experience and type of personnel (1 = nurse; 2 = physicians and 3 = allied health 

professionals) as explanatory variables. An a priori significance level was set at 0.05. 

Statistical analyses were performed using SPSS version 28. 

Results 

Table (1) shows that a total number of 763 staff was recruited giving a response 

rate of 95 % (763/800). Inter-rater agreement among respondents on the awareness and 

practice questions was substantial (rho = 0. 93; p < 0.001). The majority (46 %) of the 

participants were nurses with an overall mean age of 33 ± 8 years. Female staff represented 

66 % (n = 500). Overall, 85 % of the   participants stated that they were familiar with 

WHO’s nine patient safety solutions aide memoires.  

Table (2) shows each individual item of the nine patient safety solutions, was 

examined the questions regarding participants’ self-estimated awareness (e.g. “Look-alike 

sound-alike medication names” and “Avoiding catheter and tubing misconnections”) were 

below 50 % threshold operationalized for this study. Items related to the operationalized 

concept of ‘practice” or implementation (e.g. “Look-alike sound-alike medication names?”, 

“Avoiding catheter and tubing misconnections”, “Control of concentrated electrolyte 

solutions” and “Assuring medication accuracy at transitions in care”) were below 50 %. 

Overall, it was the allied health professionals that exhibited lower awareness and poor 

practice. 

Moreover, table (2) shows the reliability of responses (ICC) for the knowledge, 

was 0.82, as in 0.90 and 0.85 for physicians, nurses and allied health professionals 

respectively, which was statistically significant. The ICC for the attitude domain was 0.53, 

0.76, and 0.80 for physicians, nurses and allied health professionals respectively (p < 

0.001).   Similarly, the ICC for the practice domain was 0.87, 0.91, and 0.86 for physicians, 

nurses and allied health professionals respectively (p < 0.001). 

Furthermore, Table (2) shows the mean (SD) of knowledge score, was 6.4 (2.9), 

5.9 (3.3) and 4.4 (3.1) for nurses, physicians and allied health professionals respectively. 

Allied health professionals had significantly lower knowledge scores as compared to 

physicians and nurses (p < 0.001). The mean (SD) of the attitude score was 2.7 (1.6); 2.0 

(1.2) and 2.6 (1.5) for nurses, physicians and allied health professionals respectively. Thus, 

physicians had significantly lower attitude score as compared to nurses and health 

professionals (p < 0.001). The mean (SD) of practice score was 12.0 (6.0), 11.2 (5.9) and 

7.7 (5.3) for nurses, physicians and health professionals respectively. Both nurses and 

physicians had a significantly higher score as compared to allied health professionals (p < 

0.001). 

Table (3) shows the results of multivariable regression analyses. The hierarchical 

multivariable analyses for awareness suggested that as the professional's age increased, the 

awareness score also increased significantly (p < 0.001). Primary Health Care center’s staff 

had significantly higher knowledge than the hospital staff (p < 0. 001). The allied health 

professionals had significantly lower awareness than the physicians and nurses (p < 0. 001). 

The regression analyses for attitude suggested that as age increased the attitude decreased 

significantly (p < 0.001) and there was no significant difference between hospitals and 

Primary Health Care centers, after adjusting for type of workers, years of experience and 

age of the subjects.  
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Also, this table shows the regression analyses for practice suggested that as the age 

increased, practical knowledge increased significantly (p < 0.001). Physicians and nurses 

had significantly higher practical knowledge as compared to allied health professionals (p 

< 0.001). However, there was no difference in practical knowledge reported between 

physicians and nurses. Participants working in the Primary Health Care centers had 

significantly higher practical knowledge as compared to hospitals (p < 0.01). 

Table (1): Demography among different subtypes of HCWs (N = 763) 

Characteristics 
Nurses (n = 

351) 

Physicians (n 

= 180) 

Allied health 

professionals 
a(n = 232) 

P value 

1. Age (years), mean ± SD 32 ± 7 39 ± 10 32 ± 7 <0.001 

2. Female gender, n (%) 315 (90 %) 55 (31 %) 130 (56 %) <0.001 

3. Numbers of years at this hospital median (IQR), years 5 (2–10) 3 (1–7) 5 (2–10) <0.001 

4. Numbers of years at this hospital in the present 

specialization/unit, median (IQR), years 
3 (1–7) 3 (1–5) 4 (1–8) 0.065 

SD Standard deviation, IQR Interquartile range Analyses,   a Allied health professionals include 

pharmacists, physical/occupational/speech rapists, biomedical scientists, and dieticians 

 

Table (2): Level of self-estimated awareness among different subtypes of HCWs (N = 763) 

Characteristics 
Nurses (n = 

351) 

Physicians (n 

= 180) 

Allied health 

professionals 
a(n = 232) 

P value 

Awareness 

1. Have you heard about patient safety solutions 

before? 
321 (91 %) 150 (83 %) 187 (81 %) <0.001 

a. Patient identification 279 (79 %) 125 (69 %) 153 (66 %) 0.001 

b. Look-alike sound-alike medication names (LASA)? 158 (45 %) 73 (41 %) 80 (34 %) 0.040 

c. Improved hand hygiene to prevent health-care 

associated infections (HCAI)? 
293 (83 %) 141 (78 %) 143 (62 %) <0.001 

d. Performance of correct procedure at correct body 

site 
228 (65 %) 104 (58 %) 83 (36 %) <0.001 

e. Avoiding catheter and tubing misconnections 147 (42 %) 82 (46 %) 48 (21 %) <0.001 

f. Control of concentrated electrolyte solutions 119 (34 %) 69 (38 %) 48 (21 %) <0.001 

g. Communication during patient handovers 237 (68 %) 108 (60 %) 111 (48 %) <0.001 

h. Assuring medication accuracy at transitions in care 212 (60 %) 88 (49 %) 71 (31 %) <0.001 

i. Single use of injection devices 262 (75 %) 123 (68 %) 113 (49 %) <0.001 

Practice/Implementation 

1. Are nine patient safety solution implemented in my 

institution? 
298 (85 %) 153 (85 %) 166 (72 %) <0.001 

a. Patient identification 250 (71 %) 125 (69 %) 130 (56 %) <0.001 

b. Look-alike sound-alike medication names (LASA)? 107 (30 %) 52 (29 %) 60 (26 %) 0.481 

c. Improved hand hygiene to prevent health-care 

associated infections (HCAI)? 
274 (78 %) 137 (76 %) 112 (48 %) <0.001 

d. Performance of correct procedure at correct body 

site 
191 (54 %) 96 (53 %) 65 (28 %) <0.001 

e. Avoiding catheter and tubing misconnections 106 (30 %) 65 (36 %) 30 (30 %) <0.001 

f. Control of concentrated electrolyte solutions 72 (21 %) 49 (27 %) 25 (11 %) <0.001 
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Characteristics 
Nurses (n = 

351) 

Physicians (n 

= 180) 

Allied health 

professionals 
a(n = 232) 

P value 

g. Communication during patient hand-overs 206 (59 %) 94 (52 %) 89 (38 %) <0.001 

h. Assuring medication accuracy at transitions in care 158 (45 %) 66 (37 %) 53 (23 %) <0.001 

i. Single use of injection devices 254 (72 %) 123 (68 %) 91 (39 %) <0.001 

SD Standard deviation, IQR Interquartile range Analyses 
aAllied health professionals include pharmacists, physical/occupational/speech rapists, 

biomedical scientists, and dieticians 

 

Table (3): Regression analyses for awareness and practice on patient safety among 

different subtypes of HCWs (N = 763) 

Predictors 
Regression c 

coefficient 
SE c 

P- 

value 

Knowledge Score: 

Age (years) .064 .015 <0.001 

Type of workers a -.956 .125 <0.001 

Numbers of years at this hospital .035 .034 0.401 

Numbers of years at this hospital in the present 

specialization/unit 
-.023 .039 0.691 

Type of Health Facility b .915 .416 <0.001 

Awareness Score: 

Age (years) -.041 .008 <0.001 

Type of workers -.099 .065 0.101 

Numbers of years at this hospital .016 .017 0.479 

Numbers of years at this hospital in the present 

specialization/unit 
.036 .020 0.066 

Type of Health Facility b -.044 .215 0.472 

Practice Score: 

Age (years) .157 .030 <0.001 

Type of workers -2.12 .24 <0.001 

Numbers of years at this hospital -.002 .065 0.904 

Numbers of years at this hospital in the present 

specialization/unit 
-.034 .075 0.723 

Type of Health Facility b 1.26 .738 0.09 
a Type of workers: 1 = Nurse; 2 = Physicians; 3 = Others 
b Type of Health facility: 1 = Hospitals; 2 = Health centers 
c Regression coefficients and SE based on Hierarchical modeling 

 

Discussion 

The present study assesses healthcare workers’ self-estimated awareness and practice of 

nine patient safety solutions. Globally there is a lack of studies on the nine patient safety 

solutions except for some studies that have examined some of the components or 

‘derivatives’ of the lifesaving patient solutions (17, 18). In current study, the participants 

(physicians, nurses and allied health professionals) are representative of the healthcare 

workforce in KSA. Nurses and physicians constitute 28 % of the Ministry of Health 
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workforce respectively, and hence the representation in the present study. It is worthwhile 

to note that this present study has a significant number of young adult and female 

participants.  This also reflects the demographics of the workforce in the   country (3). It 

remains to be seen whether the ‘younger generation’ does remain abreast with the nine 

patient safety solutions aide memoires stipulated by World Health Organization (8). 

In addition to comparing the self-estimated awareness of the nine patient safety 

solutions among nurses, physicians and allied health professionals, it would be interesting 

to consider other socio-demographic factors. The effect of age on self-estimated awareness 

and practice is strongly in this study; age could be considered as a confounder. Therefore, 

this limits the generalization of the study since the cohorts were not homogenous regarding 

age grouping. Despite this warning, implications of the age factor are worthwhile to 

speculate upon.  It can be suggested that elder employees reflected greater experience in 

the workplace, which has a positive effect on their self-estimated awareness and practice 

of the nine life-saving patient safety solutions.  

This is seemingly consistent with the common view that the longer the experience, 

the more likely it is to shape someone’s awareness and practice. However, although self-

estimated awareness and practice have a positive impact on the implementation of the nine 

patient safety solutions, awareness appears not to be influenced by age.  This  study  

indicates  that  awareness  of the  nine  patient  safety  solutions  decreases  with  age. To 

derive a correlation between age and attitude, it is necessary to refer to social science 

studies; one such study has clearly indicated that younger age groups are amenable to 

attitude change, whereas the older population’s attitude tends to be more stable or firmly  

consolidated and therefore not amenable to change (19).  

Another study conducted by AlKhaldi et al., (2021) (20) who reported that good 

practice was significantly associated with years of experience and training in infection 

control. A similar study in Korea reported that sex, work experience, age and training 

courses are significantly associated with practice (21). Therefore, it is important that health-

care facilities organize regular training programs on infection control standard precautions 

for the HCWs to refresh and update their knowledge and promote a positive attitude and 

good practice. Other studies in Nigeria (22), Turkey (23), and the Eastern province of the KSA 
(24), showed that socio-demographic variables such as age, sex, and training were not 

associated with attitude towards infection control standard precautions.    

Another phenomenon that has emerged from this study is the preponderance of 

staff in the Primary Healthcare centers that have higher self-estimated awareness with 

regard to patient safety issues. In this study PHCs were more often staffed by healthcare 

professionals who are older than the staff in hospital. This could be indicative of the greater 

awareness in PHC’s. It is also possible that PHC’s might have fewer patients compared to 

hospitals, which in turn could allow the health personnel in Primary Health Care centers to 

be more alert for life-saving patient safety solutions. 

Limitations inherent in this type of psychosocial study need to be highlighted. The 

first issue is regarding social desirability. There is a risk that some respondents may feel 

that giving an ‘honest’ view would render incompetent or that their unit/department/ 

healthcare-center would be viewed as having suboptimal patient safety measures. It is 

common in surveys for participants to self-estimate their awareness and attitude in a manner 

that will be viewed favorably by others. Thus, respondents may over-estimate their “good 

behavior” or, conversely under-estimate their “bad behavior”.  

Thus, as is common in psychosocial studies, this study may also be marred by social 

desirability bias (25). The assumption is that it may be easier to be honest, if you are young 

and newly employed compared to someone who has been in the organization for a long 

time. In addition to social desirability bias, there is no indication that an individual's attitude 
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translates into behavior (26) and thus, for the present context, there may be a disjunction 

between awareness and practice. Hence, generalization of this study should be reviewed 

within the context of limitations inherent in a study; suggestive of social desirability bias 

and the fact that attitude does not always translate into practice. 

Conclusion 

Despite the above-mentioned limitations, this is the present study examine the self-

estimated awareness and practice among different groups of healthcare professionals in 

KSA. The Primary Health Centre staff demonstrated higher self- estimated awareness 

compared to Hospital Staff. Variables such as age, working in a hospital or primary health 

centers appears to have direct bearing on participant’s self-estimated awareness and 

practice. This study lays the groundwork for further examination on World Health 

Organization’s nine patient safety solutions. This study suggests that concerted efforts 

should be made to heighten patient safety in KSA. 
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