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Background and Objectives: Global demand for health economics/pharmacoeconomics (HE/PE) has significantly increased, 
leading to a greater need for competent and skilled healthcare professionals in this field. However, the current literature indicates 
a lack of research regarding HE/PE among healthcare professionals, including those in the Kingdom of Saudi Arabia (KSA), 
particularly among registered nurses. Hence, this study assessed registered nurses’ levels of awareness and knowledge of HE/PE 
and their sociodemographic and HE/PE-related predictors.
Methods: A descriptive–correlational, cross-sectional design was used. The study was conducted on a convenience sample of 324 
registered nurses working at the three hospitals within King Saud University Medical City, Riyadh, KSA. Data were collected from 
May 2025 to June 2025, and analyzed using SPSS v.30. Binary logistic regression analyses were conducted for HE/PE awareness, and 
multiple linear regression analyses were performed for knowledge about HE/PE. The significance level was established at p <0.05.
Results: Registered nurses demonstrated an overall low level of knowledge (2.39/5), while showing a good level awareness about HE/ 
PE across four awareness items (52.8% to 84.6%) but suboptimal for the remaining two items (38.6% and 38.9%). Several 
sociodemographic and HE/PE-related factors were identified as significant predictors of the registered nurses’ awareness and knowl
edge regarding HE/PE. Notably, four out of the six awareness items: “have heard about HE/PE” (p =0.040), “read articles related to 
HE/PE regularly” (p <0.001), “participate in HE/PE decisions at work” (p <0.042), and “implement HE/PE techniques to make 
decisions” (p <0.001) were revealed as significant predictors of registered nurses’ knowledge about HE/PE.
Conclusion: The findings indicate that the knowledge level regarding HE/PE among registered nurses was low; nevertheless, their 
awareness was acceptable. It is crucial to develop and implement targeted educational strategies and interventions aimed at enhancing 
both awareness and knowledge about HE/PE among registered nurses in the KSA, while meticulously considering pertinent socio
demographic and HE/PE-related factors.
Keywords: awareness, health economics, knowledge, registered nurse, pharmacoeconomics, Saudi Arabia

Introduction
The global demand for health economics (HE) has significantly increased, leading to a greater need for professionals 
skilled in this field.1 Pharmacoeconomics (PE) can be classified as a branch of HE that identifies, quantifies, and 
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compares the costs and consequences associated with pharmaceutical products and services.2 Possessing thorough 
awareness and knowledge of HE/PE is crucial for healthcare professionals,3–5 especially for registered nurses in the 
following aspects of clinical decision-making, responsible resource allocation, and provision of cost-effective care.6–9 

A key aspect of these competencies is that by examining the economic consequences of various treatment alternatives, 
having a solid understanding of HE/PE assists nurses in making well-informed decisions about the distribution of 
healthcare resources, thereby optimizing the utilization of available financial resources.6–9 Additionally, a robust grasp of 
HE/PE empowers nurses to prioritize interventions that enhance health outcomes while reducing waste, ultimately 
improving the overall efficiency of healthcare.6–9 Furthermore, they enable nurses to assess the cost-effectiveness of 
medications and healthcare interventions, ensuring that treatment choices are based on their value in relation to health 
outcomes and the associated costs.6–9 In essence, nurses who are well-versed in HE/PE are better prepared to make 
decisions that enhance patient care and support the sustainability of healthcare systems. These competencies are crucial 
for nurses to adeptly navigate the complexities of healthcare decision-making and to deliver cost-effective care that 
addresses patient needs while managing the financial resources of healthcare systems.

From a historical standpoint, the Health Economics and Outcomes Research (HEOR) originated in the 1960s, driven by 
the necessity to enhance healthcare quality through an understanding of the value of health-improving interventions.1 In the 
subsequent decades, heightened global focus on the cost-effective application of medical treatments has augmented the 
field’s importance of assessing clinical effectiveness, economic outcomes, and health-related quality of life.1 During the 
COVID-19 pandemic, healthcare expenses have risen.10 In 2020, the Intercontinental Medical Statistics – Institute for 
Healthcare Informatics reported that around 500 billion standard units of pharmaceuticals (medicines/drugs) were utilized 
by the populations in the Middle East and North Africa region.11 As a country, the Kingdom of Saudi Arabia (KSA) is part 
of the Middle East, particularly as one of the six countries that comprise the Arab Gulf or Gulf Cooperation Council 
(GCC).12 Nonetheless, there exists a significant correlation between inefficient public pharmaceutical spending and an 
urgent requirement for medications.11 In this context, families with extremely low monthly incomes rely entirely on public 
health institutions, which are severely lacking in resources, including products, personnel, and expertise. This underscores 
the critical necessity for cost-analysis studies, particularly in the KSA. In alignment to Vision 2030 of the KSA, the Health 
Sector Transformation Program seeks to enhance both the accessibility and quality of healthcare services.13 This initiative 
includes essential skills in HE/PE, including the economic evaluation of healthcare interventions, the formulation of health 
policies, and cost-effectiveness analysis.13 This set of skills is essential for the successful implementation of this program, 
necessitating that healthcare professionals, including nurses, possess the required HE/PE competencies.

Existing literature clearly depicts that research in HE/PE has primarily involved pharmacists and pharmacy students, with 
only a single study involving solely nurses in the United States of America (USA).9 This topic has remained unexplored 
among registered nurses in the KSA. Hence, the main contribution of this study is the identification of HE/PE that is currently 
perceived by registered nurses, which should be brought to the attention of the nursing profession to improve their overall 
awareness and knowledge of HE/PE. In addition, the exploration should include the demographic and HE/PE-related 
characteristics that are linked to perceptions of specific HE/PE of registered nurses in the KSA. The results have important 
policy implications regarding the development of appropriate educational strategies to strengthen registered nurses’ awareness 
and knowledge of HE/PE as well as the value of HE/PE competencies in their profession in the KSA.

Aim and Specific Objectives
The aim of this study was to assess registered nurses’ levels of awareness and knowledge of HE/PE, and their sociodemographic 
and HE/PE-related predictors. The study’s aim was achieved through the following specific objectives, which are to:

1. Identify sociodemographic and HE/PE-related characteristics of registered nurses.
2. Assess the awareness of registered nurses regarding the application of HE/PE into practice.
3. Determine the level of knowledge of registered nurses in HE/PE.
4. Examine how registered nurses’ sociodemographic and HE/PE-related factors influence their awareness of HE/PE.
5. Explore the influence of awareness factors as well as registered nurses’ sociodemographic and HE/PE-related 

factors on their overall knowledge of HE/PE.
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Materials and Methods
Research Design
This is a quantitative study that employed a cross-sectional and correlational design involving the administration of an 
online survey directed at registered nurses. The cross-sectional online survey aimed to assess registered nurses’ levels of 
awareness and knowledge of HE/PE. In addition, correlational design was employed to explore the associations between 
the study variables as well as specific socio-demographic and HE/PE-related characteristics of registered nurses. It also 
allowed the examination of the predictors of awareness and knowledge of HE/PE among registered nurses.

In the current study, the meanings of awareness and knowledge in HE/PE have been distinctly defined based on prior 
study, particularly when used in public health research.14 According to the recommendations from Trevethan’s study,14 

awareness pertains to information that holds personal relevance, whereas knowledge pertains to information that is, to 
varying degrees, detailed and factual in nature. Particularly, specific knowledge resides at the upper end of a continuum 
characterized by information specificity and accuracy, while general awareness is positioned at the lower end of the same 
continuum, indicating a lack of, or minimal, knowledge regarding a given topic.14 Awareness and knowledge essentially 
occupy opposing ends of a single continuum—a knowledge continuum.14 As applied in the context of the present study, 
awareness of HE/PE is situated at the lower end of the same continuum, while knowledge of HE/PE is located at the 
upper end of the continuum. Consequently, this guided the direction of the relationship of study variables, wherein a total 
of 17 predictor variables were identified. These predictors included awareness of HE/PE (comprising six items) along 
with 11 sociodemographic and HE/PE-related characteristics of registered nurses, which were set as predictor variables 
for their overall knowledge of HE/PE.

Setting and Population
This study was conducted in the three hospitals of King Saud University Medical City (KSUMC) in Riyadh, KSA, 
namely: King Khalid University Hospital (KKUH), King Abdulaziz University Hospital (KAUH), and Dental University 
Hospital (DUH). Registered nurses employed in the three hospitals of KSUMC were invited to participate in the online 
survey of this study.

Sampling Technique and Sample Size
This study used a convenience sampling technique. This sampling technique, which is commonly used in survey 
research, was utilized to recruit registered nurses by selecting a sample of research respondents who were readily 
accessible to the researchers and conveniently located within the research settings of the study.15 To qualify for inclusion 
in this study, registered nurses must be employed at one of the three hospitals of KSUMC, assigned to any nursing unit, 
and have completed over one year of employment. Nurses who underwent the general orientation program and had less 
than one year of employment were excluded from participating in this study.

To determine the required sample size, the G*Power version 3.1.9.7 software was utilized for the A-priori sample size 
calculation, aimed at conducting a statistical test of multiple linear regression with Fixed Model and R-squared increase 
having 17 predictor variables for knowledge of HE/PE. A minimum sample size of 208 was calculated as adequate for 
achieving a medium effect size of 0.15, with a margin of error set at 5% and a confidence interval of 95%. In addition, for 
regression analyses that involve six or more predictor variables, it is recommended to have a minimum of 10 respondents 
for each predictor.16 Moreover, the total number of respondents should exceed the number of predictors by a minimum of 
50.16 In this study, we have 17 predictors, leading to a calculation of 17×10 = 170 respondents. When summing 170 and 
50, the resulting minimum sample size was 220, which closely aligns with the calculated value of 208 derived from the 
abovementioned A-priori sample size calculation. Instead of merely adding the recommended minimum of 50 
respondents,16 we opted to double the number of respondents (170 X 2) to enhance participation from the registered 
nurses. Consequently, we invited 340 registered nurses to participate in the online survey.
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Instruments
The questionnaire of the online survey for this study consists of three parts. The first part contains 11 inquiries pertaining to the 
sociodemographic and HE/PE-related characteristics of registered nurses. It encompassed the following aspects of registered 
nurses: (1) age, (2) gender, (3) education, (4) work experience, (5) position, (6) unit, (7) course and (8) training in HE/PE, (9) 
interest in employing bachelor’s degree graduates who have more knowledge in HE/PE, (10) agreement for bachelor’s degree 
graduates needing more HE/PE skills, and (11) perspective on hiring new employees possessing HE/PE skills.

The second part employed the HE/PE awareness tool utilized in the research conducted by Hammad et al.8 The use of 
this tool has written permission from the copyright holder (as confirmed by an Email from Professor Eman A. Hammad, 
dated March 1, 2025). It comprises six items: two pertaining to having heard and familiarity with the concept of HE/PE, 
and four concerning the perceived application of HE/PE. Respondents answered these questions with either Yes or No. 
The content and face validity of this tool were previously evaluated; however, its reliability has not been established.8

The third part used the self-reported knowledge tool on HE/PE that was utilized in the research conducted by 
Hammad et al.8 The use of this tool has been granted written permission from the copyright holder, as verified by an 
Email from Professor Eman A. Hammad, dated March 1, 2025. This tool comprises 18 items pertaining to a specific set 
of terminologies associated with HE/PE. Registered nurses were required to answer these items using a five-point Likert 
scale, ranging from 1 (no knowledge) to 5 (very knowledgeable). The content and face validity of this tool have been 
assessed, with its reliability has yet to be established.8 In the current study, the evaluation and interpretation of each item, 
as well as the overall scale concerning knowledge of HE/PE, were specified within the following ranges: 1.00–1.80 
indicates a very low level, 1.81–2.60 signifies a low level, 2.61–3.40 reflects an average level, 3.41–4.20 denotes a high 
level, and 4.21–5.00 represents a very high level of knowledge. The total score for a respondent on the scale was 
determined by calculating the average of the ratings given to each individual item.

Pilot Testing
A pilot study was conducted before the main study involving a sample of 25 registered nurses working at a different 
hospital. This assessment concentrated on the visual aspects of the instruments, encompassing elements such as 
formatting, readability, stylistic uniformity, and the clarity of terminology for the respondents. The pilot respondents 
were presented with the question, “Are the questions and terminology clear? If your answer is ‘No,’ please indicate 
which questions or terms were unclear.” This question was placed at the end of each page in the online survey, enabling 
respondents to offer feedback prior to proceeding to the next page of the questionnaire. After completing the survey, 
respondents were asked three additional questions: (1) “Is the online survey user-friendly and easy to navigate?”; (2) 
“How long did it take you to complete the survey?” to determine the average completion time; and (3) “Do you have any 
further comments?”. The pilot respondents reported that the online survey was user-friendly and simple to complete, 
allowing them to finish it within 5 to 7 minutes. Additionally, the reliability of the tools was also established from this 
pilot study. Reliability results revealed that the six items of awareness of HE/PE demonstrated acceptable Cronbach’s 
alpha coefficients: “heard about HE/PE” (0.77), “familiar with the term of HE/PE” (0.75), “consider knowledge of HE/ 
PE to be important in job practice” (0.80), “read articles related to HE/PE regularly” (0.76), “participate in HE decisions 
at work” (0.77), and “implement HE techniques to decisions” (0.75). The overall scale measuring knowledge in HE/PE 
achieved a highly acceptable Cronbach’s alpha coefficient of.98.

Ethical Considerations
For this study, ethical approval was obtained from the Institutional Review Board of KSUMC. To secure the consent of 
registered nurses, respondents were required to provide informed consent prior to participating in the online survey. They were 
instructed to click the “Yes” button in the survey, indicating that they read and comprehended the study information presented 
in the consent form from the Ethics Committee of KSUMC, and that they voluntarily agreed to participate. Those respondents 
who accessed the online survey but chose not to continue were asked to click the “No” button and were directed to exit the 
survey. The completion of the survey was then regarded as implied consent, information that was explicitly stated within the 
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consent form. Microsoft Excel tally sheets containing the implied consent of the registered nurses were securely stored on 
a password-protected hard drive of the researchers, particularly the corresponding author of this study.

Data Collection Procedure
After obtaining ethical approval and conducting the pilot test, data collection for the main survey was opened online for 
a total of four weeks. To collect the data, the online survey link and invitation emails were sent by the primary researcher 
to nurse managers of the three hospitals at KSUMC. Nurse managers were instructed to forward the research invitation 
and survey link to their nurses by email. In addition, the survey link distributed on the flyers were posted to notice 
(bulletin) boards of the nursing units. After respondents completed the online survey, their responses were automatically 
recorded to the Google Form of the online survey. Data were collected from May 2025 to June 2025.

Data Analysis
The collected data were extracted from the online survey (Google Form) and were transferred to Microsoft Excel; data 
cleaning was undertaken by the researchers. The clean data as well as the log code book were checked by the research 
team before performing data analysis in IBM SPSS version 30. For descriptive statistics, frequency counts, percentages, 
means, and standard deviations were calculated to analyse sociodemographic and HE/PE-related characteristics of 
registered nurses, and their levels of awareness and knowledge HE/PE.

Inferential statistics were also computed. In this study, nonparametric statistics was used because the data gathered 
were not normally distributed. In particular, the evaluation of data distribution normality utilized both the Kolmogorov– 
Smirnov test (p <0.001) and the Shapiro–Wilk test (p <0.001). The results of these normality tests suggested that the data 
did not adhere to a normal distribution, thereby validating the use of non-parametric inferential tests. Hence, the test of 
correlations used to determine relationships between variables was the Spearman rank correlations test. Binary logistic 
regression analyses were conducted for the six items of awareness of HE/HE where the 11 demographic profile and HE/ 
PE-related variables were set in the six models as predictors. Lastly, multiple linear regression analyses were calculated 
where the 11 demographic profile and HE/PE-related variables, as well as the six items of the awareness of HE/PE were 
set in the model as predictor variables of registered nurses’ overall knowledge of HE/PE.

Results
Sociodemographic and HE/PE-Related Characteristics
Out of the 340 registered nurses invited to participate in the cross-sectional online survey, 324 responded with no missing 
data, resulting in a response rate of 95.3%. In this study, Table 1 presents the descriptive statistics regarding the 
sociodemographic and HE/PE-related characteristics of registered nurses. The average age of the nurse participants 

Table 1 Sociodemographic and HE/PE-Related Characteristics (n = 324)

Sociodemographic and HE/PE-Related Characteristics f %

Age (In years) = Mean (SD) [35.76 (7.12)]; Range (23–60)
20–40 256 79.0

41–60 68 21.0

Gender
Male 87 26.9

Female 237 72.1
Length of experience as RN (In years)

1–5 67 20.7

6–10 98 30.2
11–15 88 27.2

16–20 48 14.8

21 and above 23 7.1

(Continued)
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was 35.76 years (SD = 7.12), with ages ranging from 23 to 60 years, and the majority were female (n = 237, 72.1%). 
Most of them held a bachelor’s degree (n = 272, 84.0%) and with the highest proportion who worked in medical/surgical 
care units (n = 99, 30.6%) and had nursing experience for 6 to 10 years (n = 98, 30.2%). Most respondents were staff 
nurses (n = 216, 66.7%) who did not attend HE/PE course (n = 253, 78.1%) and did not have HE/PE training or 

Table 1 (Continued). 

Sociodemographic and HE/PE-Related Characteristics f %

Highest education
Diploma 14 4.3
Bachelor 272 84.0

Post-graduate (Master and PhD) 38 11.7

Nursing unit
Emergency/Urgent care 64 19.8

Medical/Surgical care 99 30.6

Hematology/Oncology 34 10.5
Intensive care 18 5.6

Obstetrics/Maternity 8 2.4

Orthopedic 12 3.7
Outpatient 19 5.9

Dental clinics 24 7.4

Pediatrics 14 4.3
Wound care 13 4.0

Other units 19 5.8

Position
Staff nurse 216 66.7

Team leader nurse 43 13.3
Charge nurse 40 12.3

Nurse manager/Head nurse 25 7.7

Attended HE/PE course
Yes 71 21.9

No 253 78.1

Having HE/PE training or workshop
Yes 58 17.9

No 266 82.1

Having knowledge of HE/PE is valued within my organization
Strongly agree 70 21.6

Agree 157 48.5

Neutral 87 26.9
Disagree 8 2.5

Strongly disagree 2 0.6

Graduates with a BSN degree need more HE/PE skills than most of them 
currently have

Strongly agree 73 22.5

Agree 156 48.1
Neutral 88 27.2

Disagree 5 1.5

Strongly disagree 2 0.6
Interest or preference to hire new RN with knowledge and skills in HE/PE

Yes 258 79.6

No 66 20.4

Abbreviations: SD, Standard Deviation; f, Frequency; %, Percentage; HE/PE, Health Economics/Pharmacoeconomics; RN, 
Registered Nurse; BSN, Bachelor of Science in Nursing; PhD, Doctor of Philosophy.
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workshop (n = 266, 82.1%) yet most of them preferred to hire new registered nurses with knowledge and skills in HE/PE 
(n = 258, 79.6%). Lastly, the highest proportion of the respondents agreed that “having knowledge of HE/PE is valued 
within the organization” (n = 157, 48.5%) and that “graduates with a bachelor’s degree need more HE/PE skills than 
most of them currently have” (n = 156, 48.1%).

Awareness of Health Economics and Pharmacoeconomics
In the current study, there were six questions answerable by a yes or no, that evaluated the awareness of HE/PE of 
registered nurses as shown in Table 2. Majority of the respondents claimed that they were aware when asked if they heard 
about (n = 215, 66.4%) and familiar with (n = 186, 57.4%) HE/PE. In addition, they also considered the knowledge of 
HE/PE to be important in their job practice (n = 274, 84.6%) and implemented HE techniques to make decisions (n = 
171, 52.8%). However, majority respondents reported that they did not participate in HE decisions at work (n = 198, 
61.1%) and did not regularly read articles related to HE/PE (n = 199, 61.4%).

Knowledge of Health Economics and Pharmacoeconomics Terms
Overall, the registered nurses demonstrated a low level of knowledge of 18 HE/PE terms (see Table 3), with a mean score 
of 2.39 out of 5. Based on the findings, it is important to highlight that the respondents had average level of knowledge 
only in the term of “economic evaluation” (Mean = 2.64, standard deviation [SD] = 1.03). Notably, the respondents 
displayed low level of knowledge regarding the other 17 HE/PE terms, with the following terms with the lowest ratings: 
“sensitivity analysis” (Mean = 2.29, SD = 1.15), followed by incremental cost effectiveness analysis (Mean = 2.27, SD = 
1.16) and lastly, “gross national product (GNP) spent by Saudi Arabia on health” (Mean = 2.20, 1.13).

Correlation and Binary Logistic Regression Analyses
In this study, six sets of correlation analyses were performed utilizing the Spearman rho correlation test. Moreover, six 
models were employed for binary logistic regression analyses, corresponding to the six items related to the awareness of 
HE/PE among registered nurses (Table 4). This means that a test of relationship and a binary regression analysis were 
conducted for each of the six items of awareness in HE/PE.

Table 2 Awareness of Health Economics/Pharmacoeconomics (n = 324)

Awareness of HE/PE f %

Have you heard about HE/PE?

Yes 215 66.4

No 109 33.6
Are you familiar with the term HE/PE?

Yes 186 57.4

No 138 42.6
Do you consider knowledge of HE/PE to be important in job practice?

Yes 274 84.6

No 50 15.4
Do you read articles related to HE/PE regularly?

Yes 125 38.6

No 199 61.4
Do you participate in HE/PE decisions at work?

Yes 126 38.9

No 198 61.1
Do you implement HE/PE techniques to make decisions?

Yes 171 52.8

No 153 47.2

Abbreviations: SD, Standard deviation; f, frequency; %, Percentage; HE/PE, Health Economics/ 
Pharmacoeconomics.
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For Item 1, which pertains to “having heard about HE/PE,” the findings showed significant relationships with the 
following eight sociodemographic and HE/PE-related characteristics, including: gender (ρ = −0.011, p =0.047), highest 
education (ρ = −0.182, p =0.001), position (ρ = −0.123, p =0.027); having attended HE/PE course (ρ =0.282, p <0.001), 
having HE/PE training or workshop (ρ =0.213, p <0.001), “having knowledge of HE/PE is valued within my organiza
tion” (ρ = −0.244, p <0.001), “graduates with a bachelor’s degree need more HE/PE skills than most of them currently 
have” (ρ = −0.257, p <0.001), and having “interest or preference to hire new registered nurse with knowledge and skills 
in HE/PE” (ρ =0.208, p <0.001). Of these eight sociodemographic and HE/PE-related characteristics, five were identified 
as significant predictors. First, the regression coefficient (B) for gender was −0.708, with an odds ratio (OR) of .493. 
Furthermore, the calculated Wald statistics value was 4.512 (p =0.034; 95% CI =0.256,0.947), suggesting that gender 
served as a statistically significant predictor for having heard about HE/PE. Second, the position of registered nurses was 
also identified as a significant predictor for awareness of HE/PE (B = −0.378; OR =0.685), with a Wald statistics value of 
4.412 (p =0.036; 95% CI =0.481,0.975). Third, attendance in HE/PE course also emerged as a significant predictor for 
awareness of HE/PE (B = 1.592; OR = 4.914), with a Wald statistics value of 7.299 (p =0.007; 95% CI = 1.548, 15.595). 
Fourth, the agreement with the assertion that graduates with a Bachelor of Science in Nursing (BSN) degree need more 
HE/PE skills than most of them currently have was also a significant predictor for having heard of HE/PE (B = −0.595; 
OR =0.552), with a Wald statistics value of 5.095 (p =0.024; 95% CI =0.329,0.925). Fifth, the interest or preference to 
hire new registered nurses with knowledge and skills in HE/PE emerged as a significant predictor for having heard of 
HE/PE (B =0.709; OR = 2.032), with a Wald statistics value of 4.104 (p =0.043; 95% CI = 1.023, 4.034).

With regard to Item 2, which pertains to “being familiar with the term HE/PE,” the results revealed significant 
correlations with seven sociodemographic and HE/PE-related characteristics, including: gender (ρ = −0.013, p =0.011), 
highest education (ρ = −0.128, p =0.021), having attended HE/PE course (ρ =0.305, p <0.001), having HE/PE training or 
workshop (ρ =0.272, p <0.001), “having knowledge of HE/PE is valued within my organization” (ρ = −0.233, p <0.001), 
“graduates with a bachelor’s degree need more HE/PE skills than most of them currently have” (ρ = −230, p <0.001) and 

Table 3 Knowledge of Health Economics/Pharmacoeconomics Terms (n = 324)

Knowledge of HE/PE Terms No Knowledge to Very Knowledgeable Mean SD

1 2 3 4 5

f (%) f (%) f (%) f (%) f (%)

Economic evaluation 57 (17.6) 71 (21.9) 137 (42.3) 50 (15.4) 9 (2.8) 2.64 1.03

Cost minimization analysis (CMA) 94 (29.0) 71 (21.9) 113 (34.9) 39 (12.0) 7 (2.2) 2.36 1.09

Cost effectiveness analysis (CEA) 91 (28.1) 67 (20.7) 110 (34.0) 44 (13.6) 12 (3.7) 2.44 1.14
Cost utility analysis (CUA) 97 (29.9) 70 (21.6) 106 (32.7) 39 (12.0) 12 (3.7) 2.38 1.14

Cost benefit analysis (CBA) 100 (30.9) 72 (22.2) 97 (29.9) 42 (13.0) 13 (4.0) 2.37 1.16

Quality adjusted life years (QALY) 103 (31.8) 66 (20.4) 98 (30.2) 45 (13.9) 12 (3.7) 2.37 1.17
Incremental cost effectiveness analysis (ICER) 114 (35.2) 70 (21.6) 90 (27.8) 39 (12.0) 11 (3.4) 2.27 1.16

Sensitivity analysis 114 (35.2) 63 (19.4) 95 (29.3) 44 (13.6) 8 (2.5) 2.29 1.15

Fixed costs 104 (32.1) 65 (20.1) 90 (27.8) 51 (15.7) 14 (4.3) 2.40 1.21
Variable costs 104 (32.1) 69 (21.3) 91 (28.1) 50 (15.4) 10 (3.1) 2.36 1.17

Opportunity costs 105 (32.4) 63 (19.4) 90 (27.8) 56 (17.3) 10 (3.1) 2.39 1.19

Recommended GNP spent by a country by WHO on health 104 (32.1) 76 (23.6) 88 (27.2) 47 (19.5) 9 (2.8) 2.32 1.15
GNP spent by Saudi Arabia on health 119 (36.7) 75 (23.1) 86 (26.5) 35 (10.8) 9 (2.8) 2.20 1.13

Health Economic perspective 101 (31.2) 76 (23.5) 89 (27.5) 48 (14.8) 10 (3.1) 2.35 1.17

Cost of illness (COI) 75 (29.3) 68 (21.0) 100 (30.9) 49 (15.1) 12 (3.7) 2.43 1.17
Economic outcomes 96 (29.6) 69 (21.3) 104 (32.1) 42 (13.0) 13 (4.0) 2.40 1.16

Clinical outcomes 78 (24.1) 79 (24.4) 96 (29.6) 57 (17.6) 14 (4.3) 2.54 1.16

Humanistic outcomes 92 (28.4) 74 (22.8) 89 (27.5) 58 (17.9) 11 (3.4) 2.45 1.18

Overall Mean Score 2.39 1.03

Abbreviations: SD, Standard Deviation; f, Frequency; %, Percentage; HE/PE, Health Economics/Pharmacoeconomics; GNP, Gross National Product; WHO, World 
Health Organization.
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Table 4 Correlation and Binary Logistic Regression Analyses

Predictors of HE/PE Awareness ρ p β SE Wald p Exp(B) 95% Confidence Interval

Lower Limit Upper Limit

Have heard about HE/PE
Age 0.014 0.802 0.050 0.040 1.620 0.203 1.052 0.973 1.136

Gender −0.011 0.047* −0.708 0.333 4.512 0.034* 0.493 0.256 0.947
Length of experience as RN −0.046 0.413 −0.235 0.197 1.417 0.234 0.791 0.538 1.164

Highest education −0.182 0.001*** −0.341 0.462 0.546 0.460 0.711 0.287 1.759
Nursing unit 0.030 0.596 −0.015 0.056 0.067 0.795 0.986 0.883 1.100

Position −0.123 0.027* −0.378 0.180 4.412 0.036* 0.685 0.481 0.975

Attended HE/PE course 0.282 <0.001*** 1.592 0.589 7.299 0.007** 4.914 1.548 15.595
Having HE/PE training or workshop 0.213 <0.001*** −0.278 0.584 0.227 0.634 0.757 0.241 2.377

Having knowledge of HE/PE is valued within my organization −0.244 <0.001*** −0.229 0.233 0.967 0.325 0.795 0.504 1.255

Graduates with a BSN degree need more HE/PE skills than most of them currently have −0.257 <0.001*** −0.595 0.263 5.095 0.024* 0.552 0.329 0.925
Interest or preference to hire new RN with knowledge and skills in HE/PE 0.208 <0.001*** 0.709 0.350 4.104 0.043* 2.032 1.023 4.034

Familiar with the term HE/PE
Age 0.048 0.387 0.055 0.038 2.115 0.146 1.057 0.981 1.138

Gender −0.013 0.011* −0.710 0.319 4.945 0.026* 0.492 0.263 0.919

Length of experience as RN −0.007 0.896 −0.118 0.189 0.390 0.532 0.889 0.613 1.287
Highest education −0.128 0.021* 0.137 0.411 0.111 0.739 1.147 0.512 2.567

Nursing unit −0.005 0.927 −0.030 0.052 0.330 0.566 0.970 0.876 1.075

Position −0.062 0.267 −0.203 0.163 1.551 0.213 0.816 0.593 1.124
Attended HE/PE course 0.305 <0.001*** 1.190 0.467 6.504 0.011* 3.287 1.317 8.203

Having HE/PE training or workshop 0.272 <0.001*** 0.458 0.513 0.796 0.372 1.581 0.578 4.323

Having knowledge of HE/PE is valued within my organization −0.233 <0.001*** −0.185 0.217 0.722 0.395 0.831 0.543 1.273
Graduates with a BSN degree need more HE/PE skills than most of them currently have −0.230 <0.001*** −0.314 0.244 1.651 0.199 0.731 0.453 1.179

Interest or preference to hire new RN with knowledge and skills in HE/PE 0.184 0.001*** 0.662 0.343 3.733 0.053 1.939 0.991 3.794

Consider knowledge of HE/PE to be important in job practice
Age −0.047 0.394 0.028 0.051 0.314 0.575 1.029 0.931 1.137

Gender 0.008 0.883 −0.270 0.415 0.423 0.516 0.764 0.338 1.722
Length of experience as RN −0.102 0.067 −0.261 0.249 1.100 0.294 0.770 0.472 1.255

Highest education −0.187 0.001*** −1.840 0.648 8.056 0.005** 0.159 0.045 0.566

Nursing unit −0.057 0.306 −0.101 0.074 1.855 0.173 0.904 0.782 1.045
Position −0.067 0.228 0.014 0.251 0.003 0.956 1.014 0.620 1.659

Attended HE/PE course 0.144 0.010** 1.223 0.720 2.889 0.089 3.398 0.829 13.928

Having HE/PE training or workshop 0.110 0.047* −0.369 0.736 0.251 0.616 0.691 0.163 2.927
Having knowledge of HE/PE is valued within my organization −0.222 <0.001*** −0.544 0.274 3.936 0.047* 0.581 0.339 0.993

Graduates with a BSN degree need more HE/PE skills than most of them currently have −0.160 0.004** 0.565 0.328 2.961 0.085 1.760 0.924 3.351

Interest or preference to hire new RN with knowledge and skills in HE/PE 0.272 <0.001*** 1.285 0.390 10.826 0.001*** 3.614 1.681 7.768

(Continued)
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Table 4 (Continued). 

Predictors of HE/PE Awareness ρ p β SE Wald p Exp(B) 95% Confidence Interval

Lower Limit Upper Limit

Read articles related to HE/PE regularly
Age −0.059 0.287 0.003 0.040 0.007 0.933 1.003 0.928 1.085

Gender 0.021 0.713 −0.525 0.340 2.387 0.122 0.592 0.304 1.151
Length of experience as RN −0.061 0.272 0.062 0.199 0.098 0.754 1.064 0.720 1.572

Highest education −0.190 0.001*** −0.642 0.436 2.169 0.141 0.526 0.224 1.237

Nursing unit −0.050 0.369 −0.040 0.053 0.546 0.460 0.961 0.866 1.067
Position −0.056 0.313 0.136 0.181 0.560 0.454 1.145 0.803 1.634

Attended HE/PE course 0.301 <0.001*** 0.372 0.404 0.848 0.357 1.451 0.657 3.206

Having HE/PE training or workshop 0.358 <0.001*** 1.089 0.447 5.942 0.015* 2.972 1.238 7.134
Having knowledge of HE/PE is valued within my organization −0.304 <0.001*** −0.324 0.235 1.910 0.167 0.723 0.456 1.145

Graduates with a BSN degree need more HE/PE skills than most of them currently have −0.284 <0.001*** −0.216 0.253 0.730 0.393 0.805 0.490 1.323

Interest or preference to hire new RN with knowledge and skills in HE/PE 0.133 0.016* 0.302 0.382 0.624 0.429 1.352 0.640 2.858

Participate in HE/PE decisions at work
Age −0.016 0.781 0.014 0.039 0.125 0.723 1.014 0.940 1.093

Gender 0.045 0.417 −0.300 0.320 0.881 0.348 0.740 0.395 1.387

Length of experience as RN −0.020 0.716 0.192 0.192 0.994 0.319 1.211 0.831 1.765

Highest education −0.156 0.005** −0.355 0.405 0.767 0.381 0.701 0.317 1.552
Nursing unit −0.071 0.204 −0.058 0.052 1.265 0.261 0.944 0.853 1.044

Position −0.060 0.276 −0.060 0.169 0.126 0.722 0.942 0.677 1.311

Attended HE/PE course 0.236 <0.001*** −0.101 0.400 0.064 0.800 0.904 0.412 1.980
Having HE/PE training or workshop 0.321 <0.001*** 1.174 0.436 7.240 0.007** 3.235 1.376 7.608

Having knowledge of HE/PE is valued within my organization −0.239 <0.001*** −0.355 0.230 2.376 0.123 0.701 0.446 1.101

Graduates with a BSN degree need more HE/PE skills than most of them currently have −0.176 0.001*** 0.173 0.247 0.492 0.483 1.189 0.733 1.930
Interest or preference to hire new RN with knowledge and skills in HE/PE 0.152 0.006** 0.577 0.368 2.468 0.116 1.781 0.867 3.661

Implement HE techniques to make decisions
Age −0.049 0.377 −0.023 0.038 0.377 0.539 0.977 0.907 1.053

Gender −0.027 0.632 −0.649 0.320 4.115 0.042* 0.522 0.279 0.978

Length of experience as RN −0.062 0.267 0.178 0.194 0.845 0.358 1.195 0.817 1.747
Highest education −0.116 0.037* −0.090 0.408 0.049 0.825 0.914 0.411 2.033

Nursing unit −0.047 0.397 −0.044 0.052 0.722 0.396 0.957 0.864 1.059

Position −0.082 0.140 −0.139 0.166 0.705 0.401 0.870 0.629 1.204
Attended HE/PE course 0.202 <0.001*** 0.090 0.420 0.046 0.830 1.094 0.481 2.491

Having HE/PE training or workshop 0.216 <0.001*** 0.236 0.463 0.260 0.610 1.267 0.511 3.142

Having knowledge of HE/PE is valued within my organization −0.238 <0.001*** −0.164 0.220 0.557 0.456 0.849 0.552 1.306
Graduates with a BSN degree need more HE/PE skills than most of them currently have −0.194 <0.001*** 0.045 0.242 0.035 0.852 1.046 0.651 1.682

Interest or preference to hire new RN with knowledge and skills in HE/PE 0.105 0.050 −0.019 0.347 0.003 0.956 0.981 0.497 1.938

Notes: *Significance level at 0.05; **Significance level at 0.01; ***Significance level at 0.001. 
Abbreviations: RN, Registered nurse; BSN, Bachelor of Science in Nursing; ρ, Spearman’s rho correlation value; p, p-value; β, unstandardized coefficients; SE, standard error; t, t-value.
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having “interest or preference to hire new registered nurse with knowledge and skills in HE/PE” (ρ =0.184, p <0.001). 
Among the seven sociodemographic and HE/PE-related characteristics, two revealed significant predictions. First, gender 
emerged as a significant predictor (B = −0.710; OR =0.492), with a Wald statistics value of 4.945 (p =0.026; 95% CI 
=0.263,0.919). In addition, attendance in HE/PE course also emerged as a significant predictor for being familiar with the 
term HE/PE (B = 1.190; OR = 3.287), with a Wald statistics value of 6.504 (p =0.011; 95% CI = 1.317, 8.203).

In relation to Item 3, which pertains to “considering knowledge of HE/PE to be important in job practice,” the test of 
correlations indicated significant findings with six sociodemographic and HE/PE-related characteristics, including: 
highest education (ρ = −0.187, p =0.001), having attended HE/PE course (ρ =0.144, p =0.010), having HE/PE training 
or workshop (ρ =0.110, p =0.047), “having knowledge of HE/PE is valued within my organization” (ρ = −0.222, 
p <0.001), “graduates with a bachelor’s degree need more HE/PE skills than most of them currently have” (ρ = −0.160, 
p =0.004) and having “interest or preference to hire new registered nurse with knowledge and skills in HE/PE” (ρ =0.272, 
p <0.001). For the binary regression results, three significant predictions were identified, with the highest education being 
a significant predictor (B = −1.840; OR =0.159), with a Wald statistics value of 8.056 (p =0.005; 95% CI =0.045,0.566). 
Furthermore, “having knowledge of HE/PE is valued within the organization” also surfaced as a significant predictor for 
considering knowledge of HE/PE to be important in job practice (B = −0.544; OR =0.581), with a Wald statistics value of 
3.936 (p =0.047; 95% CI =0.339,0.993). Moreover, the “interest or preference to hire new registered nurses with 
knowledge and skills in HE/PE” served as a significant predictor for considering HE/PE knowledge to be important in 
job practice (B = 1.285; OR = 3.614), with a Wald statistics value of 10.826 (p <0.001; 95% CI = 1.681, 7.768).

With respect to Item 4, having read articles related to HE/PE regularly, the test of relationships revealed that six socio
demographic and HE/PE-related characteristics showed significant correlations, including: highest education (ρ = −0.190, 
p =0.001), having attended HE/PE course (ρ =0.301, p <0.001), having HE/PE training or workshop (ρ =0.358, p <0.001), 
“having knowledge of HE/PE is valued within my organization” (ρ = −0.304, p <0.001), “graduates with a bachelor’s degree 
need more HE/PE skills than most of them currently have” (ρ = −0.284, p <0.001) and having “interest or preference to hire new 
registered nurse with knowledge and skills in HE/PE” (ρ =0.133, p =0.016). Meanwhile, the regression analysis indicated that 
only having HE/PE training or workshop was a significant predictor (B = 1.089; OR = 2.972), with a Wald statistics value of 
5.942 (p =0.015; 95% CI = 1.238, 7.134).

In the context of Item 5, which pertains to “participating in HE/PE decisions at work,” the test of relationships uncovered that 
six showed significant correlations with sociodemographic and HE/PE-related characteristics, including the highest education (ρ 
= −0.156, p =0.005), having attended HE/PE course (ρ =0.236, p <0.001), having HE/PE training or workshop (ρ =0.321, 
p <0.001), “having knowledge of HE/PE is valued within my organization” (ρ = −0.239, p <0.001), “graduates with a bachelor’s 
degree need more HE/PE skills than most of them currently have” (ρ = −0.176, p <0.001) and having “interest or preference to 
hire new registered nurse with knowledge and skills in HE/PE” (ρ =0.152, p =0.006). On the other hand, the regression analysis 
showed that having HE/PE training or workshop was again identified as a significant predictor (B = 1.174; OR = 3.235), with 
a Wald statistics value of 7.240 (p =0.007; 95% CI = 1.376, 7.608).

Lastly, concerning Item 6, which pertains to “implementing HE/PE techniques to make decisions,” the test of 
correlations indicated that six sociodemographic and HE/PE-related characteristics displayed significant relationships, 
such as the highest education (ρ = −0.116, p =0.037), having attended HE/PE course (ρ =0.202, p <0.001), having HE/PE 
training or workshop (ρ =0.216, p <0.001), “having knowledge of HE/PE is valued within my organization” (ρ = −0.238, 
p <0.001), “graduates with a bachelor’s degree need more HE/PE skills than most of them currently have” (ρ = −0.194, 
p <0.001) and having “interest or preference to hire new registered nurse with knowledge and skills in HE/PE” (ρ =0.105, 
p =0.050). According to the regression analysis, the results revealed that gender was revealed as a significant predictor (B 
= −0.649; OR =0.522), with a Wald statistics value of 4.115 (p =0.042; 95% CI =0.279,0.978).

Correlation and Multiple Linear Regression Analyses
In this study, two correlation analyses were performed utilizing the Spearman rho correlation test, in conjunction with 
two multiple linear regression analyses for the overall knowledge of HE/PE, as the dependent variable (Table 5).

Regarding registered nurses’ knowledge of HE/PE, the correlation test indicated the presence of seven sociodemo
graphic variables showed significant correlations, including: gender (ρ = −0.142, p =0.010), highest education (ρ =0.207, 
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Table 5 Correlation and Multiple Linear Regression Analyses

Predictors of HE/PE Knowledge ρ p Unstandardized 
Coefficients

Standardized 
Coefficients

t p 95% Confidence 
Interval

β SE-b Beta Lower 
Limit

Upper 
Limit

Sociodemographic and HE/PE-related Characteristics
Age 0.047 0.404 0.003 0.014 0.023 0.235 0.814 −0.024 0.031

Gender −0.142 0.010** −0.110 0.116 −0.048 −0.953 0.341 −0.338 0.118

Length of experience as RN 0.095 0.087 0.095 0.070 0.108 1.353 0.177 −0.043 0.233
Highest education 0.207 <0.001*** 0.132 0.147 0.051 0.896 0.371 −0.158 0.422

Nursing unit 0.019 0.738 0.002 0.062 0.001 0.025 0.980 −0.120 0.123

Position 0.085 0.127 0.000 0.019 0.000 −0.009 0.993 −0.038 0.038
Attended HE/PE course −0.346 <0.001*** −0.456 0.152 −0.184 −3.005 0.003** −0.755 −0.158

Having HE/PE training or workshop −0.361 <0.001*** −0.416 0.165 −0.155 −2.521 0.012* −0.740 −0.091

Having knowledge of HE/PE is valued within my organization 0.374 <0.001*** 0.295 0.081 0.227 3.663 <0.001*** 0.137 0.454
Graduates with a BSN degree need more HE/PE skills than most of them 

currently have

0.350 <0.001*** 0.184 0.090 0.139 2.035 0.043* 0.006 0.362

Interest or preference to hire new RN with knowledge and skills in HE/PE −0.198 <0.001*** −0.001 0.072 0.000 −0.007 0.994 −0.142 0.141

Awareness of HE/PE
Have heard about HE/PE −0.395 <0.001*** −0.269 0.130 −0.124 −2.061 0.040* −0.526 −0.012

Familiar with the term HE/PE −0.434 <0.001*** −0.219 0.132 −0.106 −1.661 0.098 −0.479 0.040

Consider knowledge of HE/PE to be important in job practice −0.182 0.001*** 0.225 0.139 0.079 1.626 0.105 −0.047 0.498
Read articles related to HE/PE regularly −0.480 <0.001*** −0.495 0.116 −0.235 −4.261 <0.001*** −0.724 −0.267

Participate in HE/PE decisions at work −0.460 <0.001*** −0.252 0.123 −0.120 −2.044 0.042* −0.495 −0.009

Implement HE/PE techniques to make decisions −0.507 <0.001*** −0.524 0.123 −0.255 −4.257 <0.001*** −0.766 −0.282

Notes: *Significance level at 0.05; **Significance level at 0.01; ***Significance level at 0.001. 
Abbreviations: RN, Registered nurse; BSN, Bachelor of Science in Nursing; ρ, Spearman’s rho correlation value; p, p-value; β, unstandardized coefficients; SE-b, standard error; t, t-value.
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p <0.001), having attended HE/PE course (ρ = −0.346, p <0.001), having HE/PE training or workshop (ρ = −0.361, 
p <0.001), “having knowledge of HE/PE is valued within my organization” (ρ =0.374, p <0.001), “graduates with 
a bachelor’s degree need more HE/PE skills than most of them currently have” (ρ =0.350, p <0.001) and having “interest 
or preference to hire new registered nurse with knowledge and skills in HE/PE” (ρ = −0.198, p <0.001). In addition, all 
six awareness items: “heard about HE/PE” (ρ = −0.395, p <0.001), “familiar with the term of HE/PE” (ρ = −0.434, 
p <0.001), “consider knowledge of HE/PE to be important in job practice” (ρ = −0.182, p =0.001), “read articles related 
to HE/PE regularly” (ρ = −0.480, p <0.001), “participate in HE decisions at work” (ρ = −0.460, p <0.001), and 
“implement HE techniques to decisions” (ρ = −0.507, p <0.001) had significant relationships with registered nurses’ 
overall knowledge of HE/PE.

Meanwhile, the regression model 1 for knowledge of HE/PE was statistically significant (F [11, 308] = 9.622, p <0.001), 
explaining approximately 55.2% of the variance (R2 =0.304, Adjusted R2 =0.273). Model 1 identified four sociodemographic 
variables as significant predictors of knowledge of HE/PE, including having attended HE/PE course (β = −0.456, p =0.003, 
95% CI = −0.755, −0.158), having HE/PE training or workshop (β = −0.416, p =0.012, 95% CI = −0.740, −0.091), “having 
knowledge of HE/PE is valued within my organization” (β =0.295, p = <0.001, 95% CI =0.137,0.454), and “graduates with 
a bachelor’s degree need more HE/PE skills than most of them currently have” (β =0.184, p =0.043, 95% CI =0.006,0.362). 
Additionally, the regression model 2 for knowledge of HE/PE was also statistically significant (F [6, 317] = 30.930, p <0.001), 
explaining approximately 60.8% of the variance (R2 =0.369, Adjusted R2 =0.357). Model 2 identified four awareness items as 
significant predictors of registered nurses’ knowledge of HE/PE, including: “heard about HE/PE” (β = −0.269, p =0.040, 95% 
CI = −0.526, −0.012), “read articles related to HE/PE regularly” (β = −0.495, p <0.001, 95% CI = −0.724, −0.267), “participate 
in HE decisions at work” (β = −0.252, p =0.042, 95% CI = −0.495, −0.009), and “implement HE techniques to decisions” (β = 
−0.524, p <0.001, 95% CI = −0.766, −0.282).

Discussion
This study explored levels of awareness and knowledge of HE/PE and their sociodemographic and HE/PE-related 
predictors based on the self-reports of registered nurses in the KSA. Overall, the awareness in HE/PE among registered 
nurses in the current study varied from low to good levels. In particular, majority of the registered nurses showed good 
awareness when asked if they considered the knowledge of HE/PE to be important in their job practice (84.6%), heard 
about (66.4%) and familiar with (57.4%) HE/PE, and in implementing HE/PE techniques to make decisions (52.8%). 
These results align with a previous study that indicated approximately 65% among health professions students in Jordan 
reported they had heard of HE/PE.8 However, respondents of the present study reported suboptimal awareness in 
participating in HE/PE decisions at work (38.9%), and not regularly reading articles related to HE/PE (38.6%). These 
findings are comparable to prior Iranian studies among clinical and managerial nurses,17 and critical care nurses,18 who 
reported low level of awareness related to HE. Likewise, similar findings from previous study in India indicated 
insufficient awareness of HE among nurses.19

The above findings discussed regarding registered nurses’ awareness in HE/PE could be explained by presenting the 
influencing factors. Based on the binary regression analyses, several predictor variables of awareness in HE/PE were 
identified. For instance, gender served as the first statistically significant predictor for having heard about HE/PE. This 
indicates that being a female nurse increases the likelihood of having heard about HE/PE in comparison to being a male 
nurse. Second, the position of registered nurses was also identified as a significant predictor which implies that nurse 
managers or head nurses have a greater likelihood of being aware of HE/PE in comparison to other nursing positions. 
Third, attendance in HE/PE course also emerged as a significant predictor suggesting that registered nurses who attended 
the HE/PE course had nearly five times higher probability of being aware of HE/PE compared to those who did not 
attend. Fourth, the agreement with the assertion that graduates with a BSN degree need more HE/PE skills than most of 
them currently have, was also identified as a significant predictor. This finding implies that registered nurses who strongly 
agreed with the notion that “graduates with a BSN degree need more HE/PE skills than most of them currently have” had 
a greater probability of being aware of HE/PE than those who strongly disagreed. Fifth, the interest or preference to hire 
new registered nurses with knowledge and skills in HE/PE emerged as a significant predictor indicating that respondents 
who expressed interest or preference in hiring new registered nurses with competencies in HE/PE had a twofold increase 
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in the likelihood of being aware of HE/PE in comparison to those who did not show such interest. Furthermore, the 
binary regression analyses also revealed significant predictors of “being familiar with the term HE/PE.” Gender emerged 
again as a significant predictor indicating that being a female nurse increases the likelihood of familiar with the term HE/ 
PE in comparison to being a male nurse. In addition, attendance in HE/PE course also emerged as a significant predictor 
suggesting that registered nurses who attended the HE/PE course had more than three times higher probability of being 
familiar with the term HE/PE compared to those who did not attend. For considering knowledge of HE/PE to be 
important in job practice, the highest education was identified as a significant predictor indicating that possessing 
a diploma in nursing increases the likelihood of considering knowledge of HE/PE to be important in job practice 
when compared to holding BSN and post-graduate degrees. Also, “having knowledge of HE/PE is valued within the 
organization” also surfaced as a significant predictor implying that registered nurses who strongly agreed that HE/PE 
knowledge is valued within the organization had a greater probability of considering HE/PE knowledge to be important 
in job practice than those who strongly disagreed. Moreover, the “interest or preference to hire new registered nurses with 
knowledge and skills in HE/PE” also served as a significant predictor. This indicates that respondents who expressed 
interest or preference in hiring new registered nurses with competencies in HE/PE had more than three times increase in 
the likelihood of considering HE/PE knowledge to be important in job practice in comparison to those who did not show 
such interest. Moreover, participation in HE/PE training or workshop was a significant predictor for having read articles 
related to HE/PE regularly. The result suggests that registered nurses who had HE/PE training or workshop had 
a threefold higher probability of reading articles related to HE/PE regularly compared to those who did not have such 
training or workshop. Likewise, participation in HE/PE training or workshop was a significant predictor for registered 
nurses to participate in HE/PE decisions at work. This finding suggests that registered nurses who had no HE/PE training 
or workshop had a likelihood of three times higher to participate in HE/PE decisions at work compared to those who had 
undergone such training or workshop. Lastly, the binary regression results revealed that gender was revealed as 
a significant predictor for implementing HE/PE techniques to make decisions. This finding indicates that female nurses 
are more likely to implement HE/PE techniques in decision-making than male nurses. The results could not be compared 
with prior studies as there has been no previous investigation into these specific aspects of awareness regarding HE/PE, 
except for gender. A prior study conducted in the United Arab Emirates revealed that male health professionals possess 
better awareness of HE/PE compared to their female counterparts.20

The study’s findings also revealed that the registered nurses demonstrated an overall low level of knowledge 
regarding HE/PE (2.39/5). This finding contradicts the HEOR competencies framework established by the 
International Society for Pharmacoeconomics and Outcomes Research (ISPOR), as registered nurses exhibited subopti
mal knowledge regarding HE/PE. The ISPOR emphasizes the necessity for healthcare providers to recognize and define 
terminology, outline the different categories of economic evaluations, comprehend the circumstances under which an 
economic evaluation is warranted, and acknowledge the basic principles of quality of life and patient-reported outcome 
measures.21 These HEOR competencies are also in alignment with the six HE competencies developed by Platt et al22 for 
BSN programs. The study’s finding implies that registered nurses might be unable to participate in clinical decision- 
making, manage resources effectively, and deliver cost-efficient care to their patients. Such limitations could lead to poor 
patient outcomes, increased healthcare expenses for the organization, and lack compliance with healthcare regulations. 
Furthermore, it may hinder registered nurses’ opportunities for health policy involvement and professional development 
as well as their capacity to make positive contributions to the healthcare system in the aspects of HE/PE. The finding also 
suggests that there is a dire necessity to enhance the knowledge of registered nurses regarding HE/PE. This has been 
echoed in the findings of prior study among health professions students in Jordan, including nursing students.8 This is 
also consistent with a previous study conducted among nurses in the USA, indicating the importance to improve nurses’ 
understanding and awareness about the value of HE/PE skills at work.9 However, it indicates a lower level of knowledge 
regarding HE/PE compared to a prior study conducted in Southwest China which revealed that health professions 
students possess a moderate level of knowledge about health economics.23

Our position of this finding is that the overall suboptimal knowledge in HE/PE terminologies was influenced by the 
insufficient awareness among registered nurses, as all six awareness factors exhibited a significant and negative 
correlation with their level of HE/PE knowledge. Additionally, four out of the six awareness factors were significant 
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predictors of the overall low level of HE/PE knowledge among registered nurses. There are also other influencing 
factors that should be considered affecting or contributing to the overall low level of HE/PE knowledge among 
registered nurses. The study’s findings showed that four sociodemographic and HE/PE-related variables were found as 
significant predictors of knowledge of HE/PE, including having attended HE/PE course, having HE/PE training or 
workshop, “having knowledge of HE/PE is valued within my organization”, and “graduates with a bachelor’s degree 
need more HE/PE skills than most of them currently have”. These findings have several practical implications for 
registered nurses as well as nursing administrators. For instance, encouraging registered nurses to participate in 
a training course or workshop on HE/PE can enhance their awareness, foster their understanding of HE/PE terminol
ogies, and develop their ability to apply the skills associated with HE/PE. A prior study supports these implications 
indicating that health professions students who had taken a HE/PE course were more inclined to agree about the role 
and usefulness of HE/PE as well as report higher level of knowledge regarding HE/PE.8 Likewise, previous research, 
particularly in the area of HEOR, has substantiated these implications, highlighting the necessity for health profes
sionals to exhibit competence in HE/PE.1

Limitations of the Study
The following limitations must be considered in interpreting the findings of this study. The self-reported nature of 
registered nurses’ knowledge and awareness regarding HE/PE, combined with the use of a convenience sampling 
approach, could potentially lead to bias in their responses during the completion of the online survey. Particularly, the 
possibility of response bias existed as registered nurses with greater or lesser knowledge of HE/PE might have been more 
inclined to participate in the online survey, which could have potential influence on the results. Therefore, the findings 
must be treated with caution, as the ratings provided by registered nurses may not accurately reflect the overall 
knowledge and awareness of HE/PE among registered nurses in different healthcare settings throughout the KSA, 
including privately managed healthcare institutions. As a result, these limitations restrict the generalizability of the 
findings from the current study.

Conclusions
The findings of the study revealed that the level of knowledge regarding HE/PE among registered nurses was low. 
Nevertheless, their awareness was claimed to be acceptable, demonstrating good awareness in four items but suboptimal 
for the other two items. These findings suggest a need to enhance awareness as well as knowledge of HE/PE among 
registered nurses. Targeted educational strategies and interventions must be designed and implemented taking into careful 
consideration the relevant sociodemographic and HE/PE-related predictor variables in enhancing the awareness and 
knowledge of HE/PE among registered nurses. By fostering awareness and knowledge of HE/PE, the value and 
competence associated with HE/PE among registered nurses can expand. This, in turn, may contribute to a more cost- 
effective healthcare delivery system in the KSA.
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