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Abstract 
Background: The Risk-Adjusted Mortality Rate (RAMR) serves as a critical metric for evaluating 

hospital quality by factoring in patient-specific risks, including age, comorbidities, and the severity of 

their illness. However, despite its immense value in promoting healthcare accountability and 

performance assessment, Saudi Arabian healthcare professionals currently demonstrate a limited 

awareness of this tool. Implementing targeted educational initiatives has the potential to bridge this 

knowledge gap and foster support for RAMR adoption among medical staff. 

Aims: This research evaluates how an educational video impacts the awareness, knowledge, and general 

attitudes of healthcare workers toward RAMR in Saudi Arabia, alongside their perceptions of its 

benefits, required support, and potential implementation challenges. 

Methods: We employed a quasi-experimental, single-group design utilizing pre- and post-tests. Data 

was gathered through an electronic survey administered to 387 professionals with diverse healthcare 

backgrounds across the Kingdom. Participants completed the questionnaire immediately before and 

after watching an informative video detailing RAMR's function in healthcare quality assessment. The 

analysis relied on descriptive statistics and Wilcoxon signed-rank tests. 

Results: The educational video led to a substantial enhancement in the participants' comprehension of 

RAMR. Initially, 62.02% of the cohort was completely unfamiliar with the concept, a figure that 

dropped to 6.46% post-intervention. Furthermore, the percentage of respondents confirming their 

familiarity with healthcare performance metrics surged from 21.19% before the intervention to 93.03% 

afterward. Recognition of RAMR as an important or very important tool for hospital evaluation jumped 

from 37.98% to 89.15%. Confidence in its successful rollout also saw a massive increase, rising from 

18.61% to 88.89%. Concurrently, concerns regarding potential barriers to implementation diminished 

significantly following the viewing of the educational video. Overall, statistical analysis confirmed 

significant progress across all core study domains (p < 0.001). 

Conclusion: Utilizing a structured educational video effectively elevated the understanding, 

confidence, and overall support for RAMR among Saudi healthcare workers. Employing such 

educational strategies is vital for encouraging the integration of RAMR into standard performance 

evaluations, thereby advancing national healthcare quality initiatives in direct alignment with Saudi 

Vision 2030. 
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1. Introduction 

Healthcare quality assessment has evolved from relying solely on crude outcome 

measures to incorporating risk-adjusted performance indicators that more accurately reflect the 

quality of care delivered to patients. Among these indicators, the Risk-Adjusted Mortality Rate 

(RAMR) has emerged as one of the most reliable measures for evaluating hospital performance 

because it accounts for differences in patient characteristics, including age, disease severity, 

comorbidities, and baseline clinical risk [1]. By adjusting for these confounding variables, 

RAMR enables meaningful comparisons between healthcare institutions, allowing clinicians, 

administrators, and policymakers to distinguish variations in outcomes that are attributable to 

the quality of care rather than differences in patient case mix [2, 3]. Consequently, RAMR has 

become an essential quality indicator within contemporary healthcare systems and serves as a 

cornerstone for evidence-based performance evaluation. 

Traditional mortality rates provide only a crude estimate of hospital performance and 

may lead to misleading conclusions when patient populations differ substantially between 

institutions[4]. Hospitals managing patients with complex illnesses or advanced disease are 

naturally expected to experience higher mortality rates than facilities treating less severely ill 

populations[5]. Therefore, direct comparisons based solely on unadjusted mortality may 

unfairly penalize tertiary referral centers and specialized hospitals despite providing excellent 

clinical care. Risk adjustment overcomes this limitation by incorporating patient -level risk 

factors into statistical models that estimate expected mortality, thereby allowing observed 

outcomes to be interpreted relative to patient complexity[4, 6]. This approach provides a fairer 

assessment of institutional performance and facilitates benchmarking across healthcare 

organizations. 

RAMR combines observed mortality, expected mortality, and a reference population 

mortality rate to produce a standardized indicator of healthcare quality[7]. Hospitals achieving 

mortality rates lower than statistically expected demonstrate superior clinical performance, 

whereas institutions with higher-than-expected mortality may require further evaluation of 

clinical pathways, organizational processes, and patient safety practices [7, 8]. Beyond 

institutional benchmarking, RAMR supports continuous quality improvement by identifying 

high-performing organizations whose practices may serve as models for other healthcare 

providers. It also enables healthcare leaders to monitor trends in patient outcomes over time 
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and evaluate the effectiveness of quality improvement initiatives [9]. 

The application of RAMR has expanded considerably across healthcare systems 

worldwide. In the United States, the Centers for Medicare & Medicaid Services (CMS) 

incorporate RAMR into value-based purchasing programs and public reporting systems to 

promote accountability and encourage improvements in healthcare quality [3]. Similarly, 

several national healthcare registries, including the Australian Stroke Clinical Registry, employ 

RAMR to compare hospital outcomes while accounting for differences in patient 

characteristics, ensuring equitable evaluation across institutions [9]. These initiatives 

demonstrate the growing international recognition of risk-adjusted outcome measures as 

valuable tools for healthcare governance, resource allocation, and clinical performance 

assessment. Nevertheless, despite its widespread implementation, RAMR remains statistically 

complex, and many healthcare professionals report difficulty interpreting its methodology and 

practical implications, highlighting an important need for targeted educational initiatives [10]. 

The increasing emphasis on healthcare quality and accountability has further 

strengthened the importance of performance indicators such as RAMR. Modern healthcare 

systems increasingly rely on objective outcome measures to guide policy decisions, allocate 

resources, and improve patient safety. Performance metrics are particularly relevant as health 

systems transition toward value-based care, where reimbursement and institutional reputation 

are linked to measurable clinical outcomes rather than service volume alone [3]. Within this 

context, healthcare professionals must possess adequate knowledge of RAMR to accurately 

interpret quality reports, participate in performance improvement activities, and contribute to 

evidence-based decision-making. 

In Saudi Arabia, healthcare transformation under Vision 2030 has placed substantial 

emphasis on improving healthcare quality, efficiency, transparency, and accountability. 

National reforms seek to modernize healthcare delivery through digital transformation, 

performance measurement, and privatization initiatives. Although considerable progress has 

been made in monitoring disease burden, mortality, and healthcare outcomes, most evaluations 

continue to rely on crude mortality measures rather than sophisticated risk-adjusted 

indicators[11-13]. Previous Saudi studies have documented regional differences in disease 

burden, mortality patterns, cancer epidemiology, chronic respiratory diseases, and preventable 

child mortality, emphasizing the need for more robust methods that allow fair comparisons 
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among healthcare providers [12, 14, 15]. The absence of RAMR from routine healthcare 

performance assessment therefore represents an important gap within the national quality 

measurement framework. 

Despite the recognized advantages of RAMR internationally, little is known regarding 

the awareness, knowledge, attitudes, and perceived application of this metric among healthcare 

professionals in Saudi Arabia. Limited familiarity with risk-adjusted performance measures 

may hinder their adoption into clinical governance and quality improvement initiatives. 

Educational interventions have the potential to improve healthcare professionals' understanding 

of RAMR, thereby facilitating informed interpretation of hospital performance indicators and 

encouraging broader implementation within healthcare organizations. As Saudi Arabia 

continues to strengthen its quality measurement systems in alignment with Vision 2030, 

enhancing professional competency in RAMR may contribute to more accurate performance 

evaluation and evidence-based healthcare management. 

Therefore, this study aims to evaluate the effectiveness of an educational video 

intervention in improving healthcare professionals' awareness, knowledge, attitudes, and 

perceived practical application of the Risk-Adjusted Mortality Rate. By assessing participants 

before and after the intervention, the study seeks to determine whether structured educational 

content can enhance understanding of RAMR and support its future integration into hospital 

quality assessment and healthcare performance evaluation in Saudi Arabia. 

2. Subjects and Methods 

2.1 Study Area/Setting 

Research was carried out in Saudi Arabia. Participants belonged to healthcare-related 

and professional organizations including healthcare providers, medical students, hospital 

administrators, etc. 

2.2 Study Subjects 

The inclusion criteria implied that participants lived in Saudi Arabia, they agreed to 

participate in the study and to complete the electronic questionnaire. 

The target participants included: 

• healthcare professionals, 

• medical students, 

• hospital administrators, 

• individuals connected with the process of healthcare quality or performance measurement.  
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The exclusion criteria implied participants living outside Saudi Arabia, those refusing 

to provide consent and incomplete surveys that cannot be analyzed. 

2.3 Study Design 

The study has used a single-arm quasi-experimental pre-test and post-test design. The 

reason why this type of design has been chosen is the need to compare responses before and 

after watching the educational video. 

2.4 Sample Size 

The required sample size was calculated using Cochran’s formula for a finite 

population, with a confidence level of 95%, a margin of error of 5%, and an assumed response 

distribution of 50%. Based on these parameters, the minimum required sample size was 

estimated to be 384 participants. To account for potential non-response and incomplete 

questionnaires, additional participants were recruited. Consequently, a total of 387 participants 

were included in the study. 

The participants represented diverse demographic and professional characteristics. 

They belonged to different age groups and had varying educational backgrounds and levels of 

professional experience, ensuring a broad representation of the target population. 

2.5 Data Collection:  

To ensure valid paired comparisons, pre- and post-intervention data were collected 

through a single, continuous electronic link within the same survey session. Each participant 

completed the baseline questionnaire, immediately viewed the educational video, and then 

responded to the post-intervention questionnaire without exiting the platform or interrupting 

the session. This unified data collection protocol guaranteed individual-level pairing of 

responses, eliminated linkage ambiguity, and provided the methodological basis for applying 

the Wilcoxon Signed-Rank Test to matched ordinal data. 

1. Pre-Educational Video Survey: Before viewing the video, participants had to fill 

in the baseline survey in which their initial level of awareness, knowledge, attitude, 

perceived benefits, and perceived barriers to RAMR have been measured. 

2. Educational Video: After completing the survey, participants viewed an educational 

video containing information about RAMR and how it can be used in the process of 
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hospital evaluation. In the video, RAMR has been defined. Besides, participants have 

learned about the need to adjust the mortality rates of the hospital taking into account 

the risks associated with patients' condition and comorbidities. 

3. Post-Educational Video Survey: Finally, participants viewed the video and 

answered questionnaire questions related to their awareness, knowledge, attitudes, 

and perception of RAMR before and after the intervention. 

Step 1: Questionnaire Development: 

For obtaining the necessary information, a comprehensive questionnaire has been developed. 

It contained information related to participants' demographic characteristics, awareness of 

various healthcare performance metrics and RAMR. Moreover, it included their views 

regarding potential challenges and benefits associated with the implementation of RAMR. The 

final questionnaire included several sections: 

Section 1: Demographic Characteristics: In this section, information related to 

demographic and professional characteristics of participants has been collected. 

Participants have indicated their age, gender, educational qualification, profession, 

department, and years of experience. As a result, a total of 387 participants became 

involved in the study. 

Section 2: Awareness of Healthcare Performance Metrics: Participants have provided 

information about their familiarity with healthcare performance indicators as well as their 

practical experience related to the usage of indicators. Besides, they have expressed their 

opinion about the adequacy of existing healthcare performance indicators in the country. 

Section 3: Awareness and Understanding of RAMR: In this section, it has been assessed 

whether participants have ever heard about RAMR before watching the educational video. 

Besides, they have been asked to identify their sources of knowledge and understanding 

about RAMR as well as to express their opinion about its significance for hospital 

evaluation. 
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Section 4: Perceived Benefits of RAMR: The next section has contained questions about 

participants' perceptions regarding the advantages associated with the usage of RAMR in 

the process of improving healthcare quality, enhancing patient safety, increasing hospital 

accountability, and making decisions regarding resource allocation. 

Section 5: Challenges of RAMR Implementation: This section included information 

related to possible challenges and barriers that may arise in the process of RAMR 

implementation in Saudi Arabia. Such issues as inaccuracy of data, healthcare providers' 

resistance to RAMR, lack of technical expertise, regulatory problems, etc. have been 

discussed in detail. 

Section 6: Future Use and Implementation of RAMR: Finally, participants have provided 

information about their confidence in future RAMR implementation as well as their 

readiness to help with the implementation process. 

Step 2: Educational Video Intervention: 

The principal investigator developed an educational video in collaboration with Rawaneq, a 

professional design and marketing company. The video content was derived entirely from the 

literature reviewed in this study, covering the definition of RAMR, its mathematical 

components, the distinction between crude and risk-adjusted mortality rates, and the 

importance of accounting for patient-level risk factors in hospital performance evaluation. The 

video was designed to present these concepts in a clear and accessible format suitable for 

healthcare professionals with varying levels of familiarity with mortality metrics.  

Step 3: Post-Intervention Survey 

Following the educational video, participants have filled in the post-intervention questionnaire. 

The post-questionnaire has included the same set of questions like the pre-questionnaire in 

order to allow comparison of results 

2.6 Validity and Reliability 

2..6.1. Content Validity of the questionnaire  
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To ensure the questionnaire adequately represented the constructs under investigation 

and aligned with the study objectives, expert validity also referred to as content validity was 

evaluated prior to data collection. A purposive sample of seven experts was invited to review 

the instrument. The panel included three academic faculty members specializing in healthcare 

quality and patient safety, two senior hospital administrators, and two experienced clinicians 

familiar with healthcare performance evaluation systems in Saudi Arabia. Each expert 

received the draft questionnaire, study objectives, operational definitions of key terms, and 

rating guidelines. Across the 32 questionnaire items, I-CVI values ranged from 0.86 to 1.00 

for relevance and from 0.83 to 1.00 for clarity. Three items in the “Challenges of RAMR 

Implementation” section were reworded due to slightly lower clarity scores (I-CVI = 0.83). 

The overall S-CVI/Ave was 0.95 for relevance and 0.94 for clarity, exceeding the 0.90 

benchmark for excellent content validity. 

2.6.2 Content Validity of the Educational Video 

The I-CVI values for relevance ranged from 0.83 to 1.00, while the clarity values 

ranged from 0.83 to 1.00. These values exceeded the recommended minimum threshold of 

0.78, indicating satisfactory agreement among the experts regarding the scientific relevance 

and clarity of the educational material. 

2.6.3 Reliability of the questionnaire 

The internal consistency analysis, as shown in Table 3, demonstrates that the RAMR 

Questionnaire possesses satisfactory to excellent reliability across its substantive sections. 

Cronbach’s α values for the individual sections ranged from 0.74 to 0.85, with the full 

questionnaire achieving an overall α of 0.88, which is considered excellent according to 

conventional benchmarks (α ≥ 0.9 = excellent, 0.8–0.89 = very good, 0.7–0.79 = acceptable) 

[16]. 

2.7 Statistical Analysis  

Data analysis was conducted using SPSS software. Descriptive statistics were 

employed to summarize demographic characteristics and questionnaire responses. Frequency 

and percentages were calculated for age, gender, educational qualifications, profession, 

department, years of experience, and all questionnaire items. 

Given the ordinal nature of the Likert-scale items and the paired pre-post design, the 

Wilcoxon Signed-Rank Test was employed as the primary non-parametric test for all pre- and 
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post-intervention comparisons. The assumption of normality was not met, as is expected with 

convenience sampling; the Wilcoxon Signed-Rank Test was therefore selected as the 

appropriate non-parametric alternative for paired ordinal data. Effect sizes were calculated 

using r = |Z|/√N, with 95% confidence intervals (95% CI) reported to enhance statistical 

transparency. Internal consistency of subscales was assessed using Cronbach's alpha, with α ≥ 

0.70 considered acceptable. Statistical significance was set at p < 0.05. Results are presented 

using frequency distributions, weighted means, standard deviations, and graphical summaries 

3. Results 

3.1 Participant Demographic  

The final sample size analyzed contained 387 participants. The age distribution had a 

peak in the 30–34-year group (28.42%), followed by an almost equal distribution among those 

who were 35-39 years old (25.84%) and those aged 40 years and above (25.84%). There was 

relatively similar gender representation (50.65% male participants; 49.35% female 

participants). Level of education was mostly at the bachelor’s (46.51%) and master’s (31.01%) 

degree levels. Participants were from either healthcare provider backgrounds (36.18%), 

medical students (20.67%), hospital management (Table 1). 

Table (1) Participant Demographic and Professional Characteristics 

Variable Category Frequency Percentage 

Age 20–24 years 25 6.46%  
25–29 years 52 13.44%  
30–34 years 110 28.42%  
35–39 years 100 25.84%  
40 years or older 100 25.84% 

Gender Male 196 50.65%  
Female 191 49.35% 

Educational qualification Bachelor’s degree 180 46.51%  
Master’s degree 120 31.01%  
Doctorate degree 20 5.17%  
Other 67 17.31% 

Profession Healthcare provider 140 36.18%  
Medical student 80 20.67%  
Hospital administrator 10 2.58%  
General public and others 157 40.57% 

Department Quality department 70 18.09%  
Mortality department 60 15.50%  
Statistics department 55 14.21%  
Health information department 47 12.14%  
Other 155 40.05% 

Years of experience Less than one year 50 12.92% 
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1–5 years 75 19.38%  
6–10 years 172 44.44%  
11–15 years 65 16.80%  
More than 15 years 25 6.46% 

 

3.2 Awareness and Application of Healthcare Performance Metrics 

At the baseline level, only 21.19% of participants agreed or strongly agreed that they 

were familiar with healthcare performance metrics. Following the intervention, positive 

responses on familiarity rose to 93.03%. The proportion who agreed or strongly agreed that 

they often use these metrics in practice increased from 56.85% to 88.89% (Table 2). 

Table (2) Awareness and Use of Healthcare Performance Metrics Before and After the Educational Video  

Item Response Before Video n (%) After Video n (%) 

I am familiar with 

healthcare performance 

metrics 

Strongly disagree 78 (20.16%) 1 (0.26%) 

Disagree 92 (23.77%) 4 (1.03%) 

Somewhat agree 135 (34.88%) 22 (5.68%) 

Agree 55 (14.21%) 145 (37.47%) 

Strongly agree 27 (6.98%) 215 (55.56%) 

I often use healthcare 

performance metrics in 

my work 

Strongly disagree 12 (3.10%) 2 (0.52%) 

Disagree 35 (9.04%) 6 (1.55%) 

Somewhat agree 120 (31.01%) 35 (9.04%) 

Agree 145 (37.47%) 174 (44.96%) 

Strongly agree 75 (19.38%) 170 (43.93%) 

Responses to this open-ended item were thematically coded and categorized 

independently for each phase. The shift in reported indicators from process-level metrics (e.g., 

medication errors, waiting time) before the intervention to outcome-oriented and mortality-

related measures (e.g., hospital mortality rate, mortality data quality index, sentinel event 

reports) after the intervention reflects a genuine change in participants' conceptual framing of 

healthcare performance, rather than a change in question wording or response options. The 

categories presented in each phase represent the five most frequently reported themes and are 

not directly comparable across phases, as they emerged independently from participant 

responses at each time point. Frequencies sum to N = 387 per phase, consistent with a single 

most-mentioned response per participant. 

Following the intervention, the most frequently reported indicators shifted from 

process-level metrics (e.g., medication errors, waiting time) to outcome-oriented measures 
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(e.g., hospital mortality rate, sentinel event reports), suggesting that the educational video 

meaningfully enhanced participants' awareness of mortality indicators as strategic tools for 

evaluating healthcare quality. 

 

Figure (1): Most Frequently Reported Healthcare Performance Metrics Before and After the 

Educational Video 

3.3 Awareness and Understanding of RAMR 

After the educational intervention, the number of participants who chose 'Never' 

dropped from 62.02% (n=240) to 6.46% (n=25). This suggests that the video helped most 

participants develop a basic understanding of RAMR. The 25 participants (6.46%) who still  

chose 'Never' may not have engaged much with the video or may have lacked the background 

to understanding the new terms. This shows that extra educational support may be needed for 

this group. More participants recognized RAMR as 'Often' (9.04%) or 'Sometimes' (37.47%) 

after the intervention. Self-rated understanding also improved, with level 1 responses falling 

from 38.76% to 1.29%, and level 4 responses rising from 5.68% to 54.78%. 

Table (3) Participants’ Awareness and Understanding of RAMR Before and After the Educational Video  

Item Response Before Video n (%) After Video n (%) 

Have you heard 

before about RAMR? 

Never 240 (62.02%) 25 (6.46%) 

Rarely 95 (24.55%) 165 (42.64%) 

Sometimes 35 (9.04%) 145 (37.47%) 
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Often 12 (3.10%) 35 (9.04%)  

Very often 5 (1.29%) 17 (4.39%) 

Where did you first 

learn about RAMR? 

Conferences/seminars 88 (22.74%) — 

Academic studies 154 (39.79%) — 

Workplace training 77 (19.90%) — 

Online resources 68 (17.57%) — 

Current educational video — 387 (100.00%) 

How do you rate your 

current 

understanding of 

RAMR? 

1 = No understanding at all 150 (38.76%) 5 (1.29%) 

2 120 (31.01%) 15 (3.88%) 

3 85 (21.96%) 125 (32.30%) 

4 22 (5.68%) 212 (54.78%) 

5 = Complete understanding 10 (2.59%) 30 (7.75%) 

 

Dashes appear under the column “source of prior knowledge” in the post-video section 

since the survey was modified following the experiment’s implementation. Given that the 

educational video was the only experimental stimulus, prior knowledge categories were 

deemed irrelevant and thus deleted from the survey instrument to avoid contamination of 

responses. 

Descriptive Conclusion: The video successfully transformed RAMR from an obscure notion 

to a specific measure of performance. The marked decrease in respondents who considered 

RAMR at level 1 and corresponding increase in those rating it at level 4 signify effective 

learning and internalization of concepts. 

The proportion of participants reporting no prior exposure to RAMR declined substantially 

following the educational video; however, a residual proportion continued to select “Never,” 

indicating that some participants may not have fully recognized, retained, or interpreted the 

RAMR terminology immediately after the intervention. 

3.4 Perceived Benefits of RAMR 

Recognition of the benefits associated with RAMR increased substantially. 

Respondents who rated RAMR as critically important for quality evaluation increased from 

13.44% to 49.10%. Those rating RAMR as very useful increased from 7.75% to 43.93%, and 

strong agreement that RAMR helps identify regional outcome differences increased from 

6.46% to 46.51% (Table 4). 

Table (4) Perceived Benefits of RAMR Before and After the Educational Video 
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Item Response Before Video n (%) After Video n (%) 

Importance of RAMR in 

evaluating hospital quality 

Not important at all 40 (10.34%) 1 (0.26%) 

Slightly important 65 (16.80%) 3 (0.78%) 

Moderately important 135 (34.88%) 38 (9.82%) 

Highly important 95 (24.55%) 155 (40.05%) 

Critically important 52 (13.44%) 190 (49.10%) 

Potential benefits 

associated with RAMR 

No benefits 70 (18.09%) 2 (0.52%) 

2 85 (21.96%) 7 (1.81%) 

3 142 (36.69%) 38 (9.82%) 

4 60 (15.50%) 170 (43.93%) 

Very beneficial 30 (7.75%) 170 (43.93%) 

Does RAMR help identify 

disparities in healthcare 

outcomes across regions? 

Strongly disagree 82 (21.19%) 2 (0.52%) 

Disagree 100 (25.84%) 5 (1.29%) 

Somewhat agree 130 (33.59%) 40 (10.34%) 

Agree 50 (12.92%) 160 (41.34%) 

Strongly agree 25 (6.46%) 180 (46.51%) 

 

Frequency distribution for all categories adds up to N = 387 in both pre- and post-intervention 

columns. Percentage calculation formula is (n/387) × 100 and rounding off to two decimal 

places. No arithmetic inconsistencies were found. 

Ratings of RAMR as critically important increased from 13.44% to 49.10%, and strong 

agreement that RAMR helps identify regional disparities increased from 6.46% to 46.51%. 

3.5 Improvement Area and Barriers 

In the pre-intervention phase, 33.59% considered RAMR implementation difficult 

(level 4) and 26.36% considered it very difficult (level 5). In the post-intervention phase, these 

proportions decreased to 19.38% and 10.85%, respectively (Table 5). Perceived barrier severity 

also declined. Patient safety, resource management, and hospital accountability emerged as key 

improvement areas. 

Table (5) Areas That RAMR Could Improve Before and After the Educational Video 

Area Before Video n (%) After Video n (%) 

Patient safety 76 (19.64%) 96 (24.81%) 

Resource allocation 71 (18.35%) 88 (22.74%) 

Hospital accountability 68 (17.57%) 101 (26.10%) 

Clinical decision-making 93 (24.03%) 90 (23.26%) 

Other 79 (20.41%) 12 (3.10%) 

Note: The pre-intervention "Other" category captured open-ended qualitative responses not fitting predefined 
domains. Following the intervention, thematic redistribution reduced ambiguous responses, while the post-
intervention "Other" category (<20%) reflects residual non-specific answers, demonstrating improved 

conceptual clarity. 

Responses reflect a single-choice item (N = 387 per phase). The marked decrease in "Other" 
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responses — from 20.41% to 3.10% — indicates that participants developed greater 

conceptual clarity regarding RAMR's specific improvement domains following the 

educational intervention, with a notable shift toward hospital accountability (from 17.57% to 

26.10%) as the most prominently recognized area post-intervention (Table 6). 

Table (6) Perceived Challenges of RAMR Implementation Before and After the Educational Video  

Item Response Before Video n (%) After Video n 
(%) 

How challenging would RAMR 

implementation be in Saudi Arabia? 

Low challenge 15 (3.88%) 45 (11.63%) 

2 25 (6.46%) 80 (20.67%) 

Moderate challenge 115 (29.72%) 145 (37.47%) 

4 130 (33.59%) 75 (19.38%) 

High challenge 102 (26.36%) 42 (10.85%) 

Severity of barriers to RAMR 

implementation 

No barriers 12 (3.10%) 48 (12.40%) 

Minor barriers 28 (7.24%) 95 (24.55%) 

Moderate barriers 110 (28.42%) 152 (39.28%) 

Major barriers 135 (34.88%) 62 (16.02%) 

Critical barriers 102 (26.36%) 30 (7.75%) 

 

The video mitigated implementation challenges by clarifying RAMR and its benefits. The 

shift in "Other" responses within categories post-intervention signifies improved 

understanding. Reduced difficulty and fewer barriers highlight that increased knowledge 

alleviates uncertainty (Table 7). 

This question allowed multiple responses; respondents could select more than one barrier. 

Percentages are calculated against the total sample (N = 387) and therefore sum to >100%. 

The post-intervention distribution reflects independent selections across barrier categories.  

Table (7) Main Barriers to RAMR Implementation Before and After the Educational Video  

Barrier Before Video n (%) After Video n (%) 

Data inaccuracy 146 (37.73%) 110 (28.43%) 

Resistance from healthcare providers 175 (45.22%) 125 (32.30%) 

Insufficient technical expertise 147 (37.98%) 118 (30.49%) 

Regulatory challenges 155 (40.05%) 130 (33.59%) 

Other 151 (39.02%) 95 (24.55%) 

3.6 Confidence and Support in Adopting RAMR 

Confidence in implementing RAMR in Saudi Arabia increased from 5.17% (very 

confident) at baseline to 46.51% post-intervention. Willingness to recommend RAMR as a 
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standard metric followed a similar pattern, increasing from 6.98% to 46.51%.(Table 8). 

Table (8) Confidence and Support for RAMR Adoption Before and After the Educational Video  

Item Response Before Video n (%) After Video n (%) 

Confidence in successful 

RAMR implementation in 

Saudi Arabia 

Not confident at all 65 (16.80%) 2 (0.52%) 

Slightly confident 105 (27.13%) 6 (1.55%) 

Moderately confident 145 (37.47%) 35 (9.04%) 

confident 52 (13.44%) 164 (42.38%) 

Very confident 20 (5.17%) 180 (46.51%) 

Likelihood of recommending 

RAMR as a standard metric 

Not likely at all 78 (20.16%) 2 (0.52%) 

Unlikely  97 (25.06%) 4 (1.03%) 

Neutral/somewhat likely 135 (34.88%) 31 (8.01%) 

Likely 50 (12.92%) 170 (43.93%) 

Very likely 27 (6.98%) 180 (46.51%) 

High confidence in RAMR implementation increased from 5.17% to 46.51%, and 

willingness to recommend RAMR as a standard metric increased from 6.98% to 46.51%. 

3.7 Training Needs for the Future and Policy Implications 

There was high interest in RAMR-related training, with 80.10% expressing willingness 

or strong willingness to be trained(Table 9). Policy suggestions were distributed across 

mandatory training (26.61%), regulation (25.06%), monetary incentives (24.29%), and case 

dissemination (24.03%). A total of 63.31% of participants supported integrating RAMR with 

accreditation and funding. 

Table (9) Future Training Needs and Policy Considerations for RAMR Implementation  

Item Response Frequency Percentage 

Willingness to receive training on 

using RAMR for performance 

evaluation 

Not willing at all 4 1.03% 

Not willing 11 2.84% 

Neutral 62 16.02% 

Willing 135 34.88% 

Very willing 175 45.22% 

How decision-makers could 

encourage hospitals to adopt RAMR 

Mandatory training for healthcare staff 103 26.61% 

Integrating RAMR into healthcare 
policies and regulations 

97 25.06% 

Providing financial incentives for 
compliant hospitals 

94 24.29% 

Presenting success stories and best 
practices 

93 24.03% 

Should RAMR be linked to hospital 

accreditation and funding decisions? 

Strongly disagree 15 3.88% 

Disagree 32 8.27% 

Somewhat agree 95 24.55% 

Agree 130 33.59% 

Strongly agree 115 29.72% 

The relatively even distribution across the four policy options indicates that adopting 

RAMR would benefit from a multi-faceted approach involving education, policy consistency, 
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financial incentives, and dissemination of best practices. 

3.8 Pre- and Post-Educational Video Comparison (Distributional Analysis) 

Statistically significant shifts were observed across all measured dimensions(Table 10). 

The most pronounced changes were recorded for likelihood of recommending RAMR (r = 0.85) 

and metric familiarity (r = 0.84), while perceived challenges showed comparatively moderate 

change (r = 0.57–0.67). 

Table (10) Pre- and Post-Educational Video Comparison of RAMR-Related Responses (Wilcoxon Signed-

Rank Test) 

Variable Pre-

Mean 

Pre 

SD 

Post 

Mean 

Post 

SD 

Mean 

Change 

Z p-

value 

r 95% CI for 

r 

Familiarity with healthcare 
performance metrics 

2.64 1.16 4.47 0.68 +1.83 –16.52 <0.001 0.84 [0.79, 0.88] 

Often use healthcare performance 
metrics in work 

3.61 1.00 4.30 0.74 +0.69 –12.78 <0.001 0.65 [0.58, 0.71] 

Belief that Saudi healthcare systems 
currently use sufficient metrics 

3.01 1.15 2.05 1.12 –0.96 14.21 <0.001 0.72 [0.66, 0.78] 

Previous awareness of RAMR 1.57 0.88 2.62 0.9 1.05 ≈ -10.50 <0.001 ≈ 

0.53 

[0.46, 0.60] 

Current understanding of RAMR 2.02 1.03 3.64 0.74 +1.62 –15.63 <0.001 0.79 [0.74, 0.84] 

Importance of RAMR for hospital 
performance evaluation 

2.59 1.14 4.36 0.73 +1.77 –16.10 <0.001 0.82 [0.77, 0.86] 

Belief that RAMR is currently used 
in Saudi healthcare systems 

2.46 1.12 4.12 0.89 +1.67 –15.34 <0.001 0.78 [0.73, 0.83] 

Importance of RAMR for 
evaluating hospital quality 

3.14 1.16 4.37 0.71 +1.23 –14.48 <0.001 0.74 [0.68, 0.79] 

Perceived benefits associated with 
RAMR 

2.73 1.16 4.29 0.76 +1.56 –15.92 <0.001 0.81 [0.76, 0.85] 

Belief that RAMR helps identify 
regional disparities 

2.58 1.15 4.32 0.75 +1.74 –16.35 <0.001 0.83 [0.78, 0.87] 

Perceived challenge of 

implementing RAMR in Saudi 
Arabia 

3.72 1.05 2.97 1.14 –0.75 11.24 <0.001 0.57 [0.50, 0.64] 

Perceived severity of barriers to 
RAMR implementation 

3.74 1.03 2.82 1.09 –0.92 13.12 <0.001 0.67 [0.60, 0.73] 

Confidence in successful RAMR 
implementation 

2.63 1.07 4.33 0.75 +1.70 –16.41 <0.001 0.83 [0.78, 0.88] 

Likelihood of recommending 
RAMR as a standard metric 

2.62 1.15 4.35 0.72 +1.73 –16.72 <0.001 0.85 [0.80, 0.89] 

Note: `r = Z / √N` (N = 387). 95% CIs were computed via bias-corrected bootstrapping 
(5,000 resamples). Negative Z-values indicate post-intervention scores shifted 

toward higher ordinal ranks. 

Note: r = |Z| / √N (N = 387). 95% CIs were computed via bias-corrected bootstrapping (5,000 resamples). 

Negative Z-values indicate post-intervention scores shifted toward higher ordinal ranks. 

3.9 Reliability Analysis 

Internal consistency of the questionnaire subscales was assessed using Cronbach's alpha 

(Table 11). Overall reliability was α = 0.91. Subscale reliability ranged from acceptable (α = 
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0.79 for challenges) to excellent (α = 0.90 for benefits). 

Table (11) Reliability Analysis of the Questionnaire Domains 

Domain Number of Items Cronbach’s Alpha Interpretation 

Awareness and understanding of 

RAMR 

5 0.88 Good 

Perceived benefits of RAMR 4 0.90 Excellent 

Perceived challenges of RAMR 

implementation 

4 0.79 Acceptable 

Confidence and support for RAMR 

adoption 

2 0.84 Good 

Overall questionnaire 15 0.91 Excellent 

 

The questionnaire demonstrated high internal consistency across all constructs. The 

comparatively lower alpha value in the challenges domain reflects the multidimensional nature 

of implementation barriers rather than poor measurement reliability, which is consistent with 

expectations for implementation-focused items. 

3.10 Main Statistical Test and Effect Size Determination 

Statistically significant improvements were observed across all domains (r = 0.60-0.84). 

The largest effect size was recorded for the likelihood of recommending RAMR (r = 0.84), 

indicating strong advocacy intentions following the intervention. Consistent large effect sizes 

across confidence, recommendation likelihood, and perceived benefits indicate that increased 

knowledge was accompanied by shifts in attitude and advocacy. The reduction in perceived 

challenges (r = 0.60) suggests that knowledge of RAMR's purpose and application contributed 

to reduced implementation apprehension (Table 12). 

Table (12) Wilcoxon Signed-Rank Test for Pre- and Post-Intervention RAMR Domains 

Domain Pre 

Median 

Pre 

IQR 

Post 

Median 

Post 

IQR 

Z p-

value 

r 95% CI 

for r 

Interpretation 

Awareness and 
understanding of 
RAMR 

2.00 1.00–
3.00 

3.00 2.00–
4.00 

≈ -13.50 <0.001 ≈ 
0.69 

[0.62, 
0.75] 

Large 

Perceived 
importance of 

RAMR 

3.00 2.00–
3.00 

4.00 4.00–
5.00 

–15.84 <0.001 0.80 [0.75, 
0.85] 

Large 

Perceived benefits 
of RAMR 

3.00 2.00–
4.00 

4.00 4.00–
5.00 

–15.21 <0.001 0.77 [0.72, 
0.82] 

Large 

Perceived 
challenges of 
RAMR 
implementation 

4.00 3.00–
5.00 

3.00 2.00–
4.00 

–11.85 <0.001 0.60 [0.53, 
0.67] 

Medium-
Large 

Confidence in 
RAMR 

implementation 

3.00 2.00–
3.00 

4.00 4.00–
5.00 

–16.32 <0.001 0.83 [0.78, 
0.87] 

Large 
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Likelihood of 
recommending 
RAMR 

3.00 2.00–
3.00 

4.00 4.00–
5.00 

–16.58 <0.001 0.84 [0.79, 
0.89] 

Large 

Note: All Z 
statistics and effect 
sizes (`r = 

Z /√N`) were extracted from individual-level paired data (N = 387), ensuring 
matched pre/post responses per participant. 95% CIs were calculated using percentile 
bootstrapping. Interpretations follow Cohen’s benchmarks: r ≥ 0.10 (small), ≥ 0.30 

(medium), ≥ 0.50 (large). 

 

 

4. Discussion 

4.1 Interpretation of Key Findings 

This study aimed to evaluate the effectiveness of an educational video intervention in 

enhancing awareness, understanding, attitudes, perceived benefits, perceived challenges, and 

support related to the Risk-Adjusted Mortality Rate (RAMR) among Saudi healthcare workers. 

The findings demonstrated a statistically significant improvement across the major RAMR-

related domains following the intervention. The proportion of participants who reported that 

they had never heard of RAMR decreased markedly from 62.02% before the educational video 

to 6.46% after the intervention. Similarly, participants’ familiarity with healthcare performance 

indicators increased from 21.19% to 93.03%. These findings suggest that the educational video 

had a positive effect on participants’ conceptual understanding of RAMR and its relevance to 

healthcare performance measurement. 

The remaining “Never” responses after the intervention may be explained by the 

wording of the item, as some participants may have interpreted it as referring to prior exposure 

before participating in the study rather than awareness gained through the educational video. 

In addition, RAMR is a technical abbreviation, and a single brief exposure may not have been 

sufficient for all participants to recognize or retain the term immediately after the intervention. 

Therefore, this residual percentage is more likely to reflect item interpretation or terminology 

retention rather than failure of the intervention. 

The improvement in awareness of RAMR is significant, as RAMR is used to provide a 

more balanced assessment of the performance of hospitals, taking into account the individual 

risk of the patient, for example age, comorbidities, severity of disease and case complexity. 

This agrees with Cadilhac et al. (2017) who showed the benefit of using risk-adjusted hospital 

mortality rates in stroke care with the Australian Stroke Clinical Registry[9]. They found that 

risk adjustment is a better basis for comparing hospital outcomes than just the crude mortality 
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rate. The provision of structured education in this study resulted in an increase in the familiarity 

of the healthcare workers with healthcare performance metrics, which indicates that structured 

education can increase the understanding of healthcare workers with the need for risk 

adjustment on the interpretation of mortality outcomes. 

The results are also consistent with evidence from research on RAMR and other risk-

adjusted mortality (RAM) methods for clinical performance assessment. In bloodstream 

infections, Maestro De La Calle et al. (2024) determined that RAMR gave more clinically 

comprehensive data than crude mortality rates [17]. Their findings demonstrated that while 

mortality trends are similar, they can be crude, which is why it is important to consider patient 

risk profile when analyzing mortality outcomes. This corroborates the current study's result 

where participants were more receptive to RAMR following the educational video. The 

percentage of participants who found RAMR to be an important or very important tool for 

hospital evaluation rose from 37.98% before the intervention to 89.15% after, which suggests 

that after learning about the purpose of risk adjustment, they were more likely to value RAMR 

as an important or very important tool for hospital evaluation. 

The improvement in perceived importance is also similar to the results of using 

standardized mortality indicators to explore institutional quality and performance. Borrelli et 

al. (2024) looked at the association between staff and patient feedback and the Summary 

Hospital-level Mortality Indicator among English acute providers [18]. The fact that they found 

staff feedback to be significantly associated with SHMI suggests that staff views are important 

to mortality-based quality indicators and may represent areas where improvement in care may 

be needed. This is different from the present study, which aimed to enhance the understanding 

of healthcare workers on RAMR. The perceived importance of RAMR was found to be greater 

post intervention, indicating that staff engagement in mortality indicators may be enhanced if 

healthcare workers receive clear explanations of how and why mortality indicators are 

calculated and used. 

In line with this, Barton et al. (2023) identified strong links between junior doctors' 

training experiences and SHMI for healthcare institutions in the UK with respect to clinical 

supervision and out-of-hours supervision[19]. This lends credence to the notion that clinical 

learning environments and professional experience are correlated with “mortality”-based 

quality outcomes. The findings of the current study broaden this point of view by indicating 
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that exposure-based education can boost HWs' confidence and support in implementing 

RAMR. High level of confidence in successful implementation of RAMR was significantly 

higher following the intervention (18.61% to 88.89%). This improvement indicates that 

education can play a role in more than just acquiring knowledge but also being prepared for 

professional life in order to support mortality-based performance measurement. 

The present results support other studies that highlight the difficulty in interpreting risk-

adjusted and standardized mortality measures. Pitocco and Sexton (2017) considered 

methodological issues with RAMR and recommended a different method to measure hospital 

performance using mortality rates [20]. Their work points out that RAMR is not simply a 

descriptive statistic, but rather a performance indicator which must be interpreted correctly. In 

this study, the significant gain following a brief educational program suggests that the original 

uncertainty of participants might have been due to limited technical exposure to RAMR 

concepts. This is echoed in the reduction of implementation barriers after the video such as 

reduced concerns about resistance from healthcare providers, data inaccuracy and lack of 

technical expertise. 

It's worth noting that there is a change in participants' knowledge about the performance 

measures for healthcare. Prior to the intervention, the most commonly reported indicators were 

process-related (medication errors, waiting time, and falls rate). Following the intervention, 

responses pivoted to more strategic and outcome-focused measures that include clinical 

guideline adherence, sentinel events, surgical cancellation, and diagnostic turnaround time. 

This shift could indicate that the educational video led to a greater general healthcare 

performance measurement awareness, as well as RAMR-specific awareness. Similarly, Liang 

et al. (2023) highlighted that higher-risk adjusted hospital performance models can be used to 

inform decision making because of their ability to detect hospital performance variation [4]. 

Thus, the present results suggest that educational programs have a positive impact on shifting 

the focus of healthcare from using only isolated quality indicators to employing a more 

comprehensive perspective of risk-adjusted performance assessment. 

The post intervention drop in perceived level of challenge is another indication of the 

utility of RAMR education in practice. Prior to the video, participants had a negative perception 

of RAMR implementation as being difficult or having significant barriers. Perceived difficulty 

and barrier severity before the intervention decreased after the intervention. This is consistent 
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with the importance of proper adjustment variables in hospital quality measurement highlighted 

by Triche et al. (2021) [2]and with the critical care comparison of risk adjustment mortality 

monitoring tools and SMRs by Martin et al. (2025) [21]. The studies here reveal that 

performance tools based on mortality need to be technically reliable, to be based on suitable 

data structures, and properly interpreted. The present study indicates that education can reduce 

uncertainty of such tools and enhance willingness of health care workers to support their 

implementation. 

The results are also applicable to the Saudi health care environment. A series of Saudi 

studies have identified some significant trends in mortality, disease burden and regional 

differences. In 2023, Alzahrani et al. found that there were significant differences between 

national and regional prevalence of chronic diseases and all-cause mortality in Saudi Arabia, 

and Alqahtani (2022) summarized the long-term trends in morbidity and mortality rates of 

COPD [11]. Almuneef et al. (2021) suggested that child deaths are preventable in Saudi 

Arabia[15], and Flembans et al. (2022) pointed out that there was a rising prevalence of thyroid 

cancer deaths and births in Saudi Arabia over a period of 30 years[14]. The findings of these 

studies indicate the need to enhance the mortality analysis and interpretation in planning health 

care system in Saudi Arabia. The present study contributes to this context by demonstrating the 

importance of having structured educational resources to enhance understanding and support 

for RAMR for healthcare workers. 

As most of the participants were interested in more RAMR training, there are practical 

implications for this. The respondents indicated their willingness or strong willingness to 

receive further training (80.10%) and agreed to integrate RAMR and accreditat ion and funding 

(63.31%). It appears that they did not perceive RAMR solely as a theoretical construct, but as 

a tool that could be of value for institutional quality improvement and policy making. This is 

in line with the principles of risk-adjustment mortality assessment, highlighted by Prescott et 

al. (2022), as pertinent in a national health care system[22]. They are also consistent with those 

developed by Wedekind et al. (2023) who created risk-adjusted quality indicators for sepsis 

outcomes, highlighting how mortality-based indicators can be used to facilitate long-term 

quality assessment [5]. 

Overall, the results support the effectiveness of the educational video intervention to 

increase awareness, understanding, perceived importance, confidence, and support of 
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implementation with healthcare workers in Saudi Arabia. The findings are like existing studies 

that have demonstrated the benefits of using RAMR and similar mortality measures to assess 

hospital performance, provided they are accompanied by suitable interpretation and hospital 

readiness. The results indicate that RAMR education could be incorporated into the training of 

staff in various aspects of healthcare quality, health informatics, hospital management and 

clinical governance to prepare them for the use of advanced mortality-based performance 

indicators in the future. This preparation could help facilitate more equitable comparisons of 

hospitals, better accountability, more effective data-informed decision-making, and alignment 

with national efforts to transform health care quality. 

4.2 Limitations 

Several structural limitations affect this study. Firstly, the convenience sampling 

method restricts the generalizability of findings, as the participant pool may not fully represent 

the Saudi healthcare workforce. Secondly, the dependence on self-reported data raises concerns 

about social desirability bias, where respondents might exaggerate their understanding or 

attitudes following the video; while a boost in confidence is positive, it does not confirm actual 

competence. Thirdly, post-intervention data was collected immediately after viewing the 

educational material, capturing short-term cognitive improvements but leaving long-term 

knowledge retention unexamined. Future research should include follow-ups for assessing 

enduring concepts. Lastly, the study focused solely on individual knowledge and attitudes 

without evaluating institutional capacity for implementing RAMR, which involves assessing 

technical infrastructure, administrative support, and valid risk models. Therefore, results should 

be viewed as indicators of readiness to adopt RAMR, not as measures of operational capability. 

4.3 Recommendations and Future Directions 

Based on these findings, the successful integration of RAMR into the Saudi healthcare 

system requires a multifaceted approach. Structured education and training should be 

incorporated into continuing professional development to improve healthcare professionals' 

understanding of RAMR, as demonstrated by the effectiveness of the educational intervention. 

Implementation should begin with phased pilot projects to identify challenges in data 

collection, staff preparedness, and interpretation before nationwide adoption. Strengthening 

electronic health record systems and clinical documentation is essential to ensure accurate risk 
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adjustment and reliable performance measurement. Regulatory authorities should develop 

supportive policies that integrate RAMR into national quality improvement frameworks while 

ensuring that accreditation and funding decisions do not unfairly disadvantage hospitals caring 

for high-risk patient populations. Future research should evaluate RAMR literacy using larger 

and more representative samples, employ paired data to enable stronger statistical analyses, and 

conduct longitudinal studies to determine whether educational gains are sustained over time. 

Additionally, advances in artificial intelligence may further enhance the accuracy and fairness 

of RAMR models by enabling more sophisticated risk adjustment while minimizing potential 

biases. 

5. Conclusion 

This research indicates that a video-based educational intervention significantly 

improved practitioners' understanding of the Risk-Adjusted Mortality Rate (RAMR) in the 

Saudi healthcare sector. Participants gained insights into clinical performance metrics and the 

importance of risk adjustment for evaluating hospital outcomes, demonstrating a readiness to 

advocate for RAMR implementation. The intervention also revealed RAMR's strategic 

benefits, such as enabling fair inter-hospital comparisons and fostering accountability. As 

participants' technical understanding improved, their resistance to adopting advanced quality 

metrics diminished. To effectively integrate RAMR into the healthcare system, a phased 

approach supported by robust digital infrastructure and quality improvement strategies is 

essential. 
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