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Background and Objectives: Clinical Documentation Improvement (CDI) programs have been identified as a financial risk 
reduction strategy and are becoming increasingly important in payer-provider alignment. This study aimed to evaluate the effect of 
CDI on insurance claim denials in the context of the healthcare sector in Saudi Arabia and the Vision 2030 healthcare transformation 
plan.
Methods: A cross-sectional study of secondary data from two public healthcare facilities in Eastern Saudi Arabia. A total of 203 
insurance claim denials (2023–2024 data) were analyzed. Denial reasons, CDI implementation, and patient characteristics were the 
study variables.
Results: Among the rejected insurance claims, 52.7% of the denials were due to policy, declaration, and billing issues, and 47.3% 
were due to documentation issues. Denial reasons were significantly different between the two study hospitals. Documentation-related 
denials were significantly higher in the absence of CDI implementation (86.2%), whereas policy and billing issues were predominant 
in the hospital with CDI implementation (92%). The absence of CDI implementation was strongly associated with documentation- 
related denials (OR=73.07). Female patients had lower odds of insurance claim denials (OR=0.055, p<0.001). Diagnosis was 
significantly associated with denial reasons (χ2=119.152, p<0.001).
Conclusion: CDI implementation is associated with a substantial reduction in documentation-related insurance claim denials and 
policy and billing issues. This study highlights the role of documentation in financial risk reduction and the importance of CDI 
implementation in healthcare facilities in the context of the healthcare sector in Saudi Arabia and the Vision 2030 healthcare 
transformation plan.
Keywords: clinical documentation improvement, CDI, insurance claims denials, medical coding, patient records, healthcare systems, 
healthcare informatics, healthcare quality, documentation accuracy

Introduction
The Health Sector Transformation Program, under the Saudi Vision 2030 initiative, is designed to fundamentally reform 
healthcare in the Kingdom of Saudi Arabia by improving quality, expanding accessibility, and ensuring financial 
sustainability.1 In addition, one of the goals of Saudi Vision 2030 was the health sector transformation program, as it 
aims to privatize the health system, which will oblige health institutions to deal with insurance companies. In this 
context, insurance claim denial is not only a management problem but also a substantial financial risk for healthcare 
organizations, which affects their revenue streams and hence their sustainability.

As insurance companies scrutinize claims more closely to ensure proper diagnoses, hospitals work to minimize claim 
rejections in order to maximize revenues.2 However, documentation deficiencies are often a key factor contributing to 
insurance claim denials.3,4 As reported by Glance,5 almost 30% of health insurance claims in Saudi Arabia were rejected, 
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with inadequate or improper documentation being a major contributing factor. Improving documentation practices and 
streamlining the claims process will be crucial for achieving the goals of the Health Sector Transformation Program and 
ensuring financial sustainability of the healthcare system.

From a risk management viewpoint, insurance claim denial is a systemic risk in the processes and systems of 
healthcare organizations that needs to be addressed through targeted interventions. Improving documentation practices 
and streamlining the claims process will be crucial for achieving the goals of the Health Sector Transformation Program 
and ensuring financial sustainability of the healthcare system.

Maintaining good standards of clinical documentation remains a problem in the health service.6 The pivotal role of 
accurate and meticulously maintained medical records cannot be overstated as they are essential for overcoming such 
challenges.7 This highlights the critical need for programs like Clinical Documentation Improvement (CDI), which aim 
to enhance the quality and organization of clinical data.8 In response, many hospitals have established Clinical 
Documentation Improvement (CDI) departments that work to reduce irrelevant information and clarify any missing or 
ambiguous data in patients’ medical records.9

CDI plays an essential role in healthcare organizations by ensuring comprehensive documentation of patient 
encounters, equipping care teams with essential information to deliver effective treatment.10 Improving documentation 
practices and streamlining the claims process will be crucial for achieving the goals of the Health Sector Transformation 
Program and ensuring financial sustainability of the healthcare system.

CDI programs have been widely implemented across the world, especially in the United States and other high-income 
healthcare systems, and have been associated with improved coding accuracy, reduced insurance claim denial, and better 
revenue cycle management. CDI is therefore recognized as a risk management tool for healthcare systems to mitigate 
losses due to documentation deficiencies.

Despite the changing nature of healthcare delivery and the increasing burden on healthcare professionals, the effect of 
CDI on insurance claim denials has received little attention in the literature, particularly within the Saudi Arabian 
context. This study seeks to investigate the relationship between CDI implementation and insurance claim denials within 
Saudi Arabia’s healthcare system. By identifying common reasons for health insurance claims denials in Saudi hospitals, 
determine the association between these denials and the implementation of Clinical Documentation Improvement (CDI) 
programs, and investigate additional variables that may influence these denials. The findings provide valuable insights 
into healthcare practices and policies in Saudi Arabia, contributing to improved health insurance claim processes.

Methods
Study Design
This study employs a quantitative, cross-sectional research design using secondary data from two different hospitals 
regarding their insurance claims.

Study Settings
The study is conducted in two public hospitals in Eastern Saudi Arabia. One of the hospitals have a Clinical 
Documentation Improvement (CDI) unit, while the other does not. The two hospitals are similar in their size and the 
service provided. Both hospitals are governmental secondary hospitals with business centers where they provide paid 
services.

Participants
Insurance claims from the two hospitals in the study are studied using stratified sampling approaches to recruit a sample of 
203 rejected insurance claims. The claims are evenly distributed between hospitals that have CDI units and those that do not.

Inclusion Criteria
Insurance claims that were submitted within the chosen study period (January 2023 to December 2024) are included in 
this study. Insurance claims related to inpatient encounters in chosen healthcare facilities and processed through 
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standardized coding systems such as ICD-10-AM and ACHI were included. Insurance claims that completed the entire 
process (ie, submitted to the insurance and processed to a final decision such as approval or rejection) were included. 
Insurance claims that were complete, including patient demographics, clinical diagnoses, procedures, and corresponding 
codes, were considered for this study.

Exclusion Criteria
Insurance claims that were not complete or lacked information on key variables such as patient demographics, clinical 
diagnoses, and procedures, and/or contained data entry errors that could not be verified or corrected were excluded from 
this study. Insurance claims that were duplicate or not yet processed to a final decision and were awaiting approval or 
rejection were also not included. Insurance claims related to outpatient services, not covered services, or administrative 
claims such as canceled or test claims were not included in this study.

Variables
The study will include the total number of insurance claims in each hospital in the period 2023, the total rejected claims, 
the total approved claims, and reasons for claims rejection. Other variables might be available upon collection of the data.

Data Sources/Measurement
Secondary data from hospital records will be collected using Excel sheets. Relevant health insurance claim data can be 
systematically extracted and organized with the help of this tool. Recorded variables include the date of the claim, the 
status of the approval, the reason for the denial, and the presence of the CDI unit.

Ethical approval for this study was granted by the Institutional Review Board of Imam Abdulrahman bin Faisal 
University, Dammam (IRB-UGS-2024-03-094), in line with the Declaration of Helsinki. The study used existing hospital 
records and did not involve any direct contact with patients. Because of this, the Institutional Review Board waived the 
requirement for individual informed consent, as the study posed minimal risk. Patient privacy was carefully protected by 
anonymizing all data before analysis. The data were handled confidentially, accessed only by the research team, and 
stored securely in a password-protected electronic system.

Study Size
If we estimated the annual number of insurance claims in the study hospitals to be 20,000. The minimum estimated 
sample size would be 203 claims, with a sample proportion of 50%, 95% confidence level, and 7% margin of error using 
the formula denoted by Daniel.11

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) software, version 29, will be used to analyses the data that has 
been gathered. Data will be summarized using frequencies and percentages, while bivariate analyses will be conducted 
using chi-square test. Further analysis will include binary logistic regression to assess the odds ratio relevant to having 
a CDI unit. The analysis aims to provide insights into the relationship between CDI implementation and insurance claim 
outcomes, guiding future healthcare practices and policy decisions.

Results
A total of 203 rejected insurance claims from the year 2023 were analyzed. Table 1 summarizes the distribution and 
characteristics of these claims. Half of the rejected claims (n= 101) originated from the hospital that implemented 
Clinical Documentation Improvement (CDI). The reasons for rejection were categorized into Policy and Declaration 
Issues or Billing and Financial (n= 107, 52.7%), and Documentation and Information Issues (n= 96, 47.3%).

Regarding gender, the majority of claimants were female (n= 155, 76%). Age groups were segmented into children (0 
to 16 years old, 4%), young adults (17 to 30 years old, 21%), and middle-aged adults (31 to 45 years old, 15%). In 
addition, among the 203 rejected claims, 28.6% (n= 58) were evenly distributed among four insurance companies.
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Claims diagnoses were categorized according to the ICD-10-AM chapters (see Table 1). The highest proportion of 
diagnoses fell under the chapter for pregnancy, childbirth, and the puerperium (n= 85, 42%), followed by Symptoms, 
signs, and abnormal clinical, and laboratory findings, not elsewhere classified (n= 26, 13%).

As shown in Table 2, bivariate analysis indicated significant differences in reasons for rejection between hospitals 
with and without CDI implementation (x2= 124.992, P<0.001, Figure 1). The hospital without CDI primarily faced 
rejections due to documentation and information issues (n= 88, 86.2%), whereas the hospital with CDI saw more 
rejections due to policy and declaration issues or billing and financial issues (n= 93, 92%).

Significant differences in rejection reasons were also observed between genders (x2= 42.198, P<0.001, Table 2). The 
majority of rejections among females were related to policy and declaration issues or billing and financial issues (n= 
100, 64.5%).

Table 1 Univariate Analysis of Factors Associated with Insurance Claim Rejections, Including Hospital 
CDI Use, Patient Characteristics, and Diagnosis Categories

Variable Frequency (%)

Hospital’s Use of CDI
Yes 101 (49.8)

No 102 (50.2)

Patient’s Gender
Male 44 (21.7)
Female 155 (76.4)

Missing 4 (2)

Patient’s Age
Children (0–16) 9 (4.4)
Young adults (17–30) 44 (21.7)

Middle-Aged adults (31–45) 31 (15.3)

Missing 119 (58.6)

Diagnosis (ICD-10-AM Chapter)
Pregnancy, childbirth, and the puerperium 85 (41.9)
Diseases of the musculoskeletal system and connective tissue 11 (5.4)

Symptoms, signs, and abnormal clinical, and laboratory findings, not elsewhere classified. 26 (12.8)

Factors influencing health status and contact with health services. 14 (6.9)
Othersa 56 (27.6)

Missing 11 (5.4)

Insurance Company
Insurance Company 1 13 (6.4)

Insurance Company 2 14 (6.9)
Insurance Company 3 15 (7.4)

Insurance Company 4 16 (7.9)

Others 43 (21.2)
Missing 102 (50.2)

Reason for Rejection2
Policy and Declaration Issues or Billing and Financial 107 (52.7)

Documentation and Information Issues 96 (47.3)

Notes: aOther Diagnoses include: Certain infectious and parasitic diseases, Neoplasms, Diseases of the blood and blood-forming 
organs and certain disorders involving the immune mechanism, Endocrine nutritional and metabolic diseases, Mental Behavioural and 
Neurodevelopmental disorders, Diseases of the nervous system, Diseases of the eye and adnexa, Diseases of the ear and mastoid 
process, Diseases of the circulatory system, Diseases of the respiratory system, Diseases of the digestive system, Diseases of the skin 
and subcutaneous tissue, Diseases of the genitourinary system, Certain conditions originating in the perinatal period, Congenital 
malformation deformations and chromosomal abnormalities, Injury poisoning and certain other consequences of external causes, 
External causes of morbidity, and Codes for special purposes.
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Diagnosis significantly influenced claim denials (x2= 119.152, P<0.001). Claims related to pregnancy, childbirth, and 
the puerperium had the highest denial rate due to policy and declaration issues or billing and financial issues (78%, n= 
78). Conversely, claims related to Factors influencing health status and contact with health services had the lowest denial 
rate (3.3%, n= 3) for documentation and information issues (Table 2).

Logistic regression analysis (shown in Table 3) highlighted the impact of CDI on claim denials, showing significantly 
higher odds of denial due to documentation issues when CDI was not implemented (OR= 73.07, 95% CI [29.23, 182.67], 
P<0.001). Females exhibited significantly lower odds of claim denial compared to males (OR=0.055, 95% CI [0.019, 
0.162], P<0.001). Patient age, diagnosis, and insurance company did not show significant associations with claim denial.

Discussion
The study found that Clinical Documentation Improvement (CDI) programs significantly reduce insurance claim denials 
due to documentation issues in Saudi hospitals. Hospitals with activated CDI units experienced fewer rejections related to 
documentation errors compared to those without CDI programs.

The study underscores the importance of CDI in improving documentation accuracy and completeness, leading to 
fewer claim denials. This aligns with the goals of the Saudi Vision 2030 Health Sector Transformation Program, which 
aims to enhance healthcare quality and financial sustainability. The implementation of CDI programs emerges as an 

Table 2 Bivariate Analysis of Factors Influencing Insurance Claim Rejections Due to Policy, Billing, and Documentation Issues

Variable Reason for Rejection x2 Test 
(P-value)

Policy & Declaration Issues 
or Billing & Financial

Documentation & 
Information Issues

n=107 (%) n= 96 (%)

Hospital’s Use of 

CDI

Yes 93 (86.9) 8 (8.3) 124.992 
(<0.001)No 14 (13.1) 88 (91.7)

Patient’s Gender Male 4 (3.8) 40 (42.1) 42.198 
(<0.001)Female 100 (96.2) 55 (57.9)

Patient’s Age Children (0–16) 9 (11.7) 0 (0) 1.798 

(0.407)*Young adults (17–30) 41 (53.2) 3 (42.9)
Middle-Aged adults (31–45) 27 (35.1) 4 (57.1)

Diagnosis (ICD- 
10-AM Chapters)

Pregnancy childbirth and the puerperium 78 (78) 7 (7.6) 119.152 
(<0.001)Diseases of the musculoskeletal system and 

connective tissue

0 (0) 11 (12)

Symptoms, signs, and abnormal clinical, and 

laboratory findings, not elsewhere classified.

2 (2) 24 (26.1)

Factors influencing health status and contact with 
health services.

11 (11) 3 (3.3)

Othersa 9 (9) 47 (51.1)

Insurance 

Company

Insurance Company 1 13 (14.1) 0 (0) 4.562 

(0.335)*Insurance Company 2 14 (15.1) 0 (0)

Insurance Company 3 14 (15.1) 1 (12.5)
Insurance Company 4 15 (16.1) 1 (12.5)

Others 37 (39.8) 6 (75.0)

Notes: * >1 cells have expected count less than 5. aOther Diagnoses include: Certain infectious and parasitic diseases, Neoplasms, Diseases of the blood and blood-forming 
organs and certain disorders involving the immune mechanism, Endocrine nutritional and metabolic diseases, Mental Behavioural and Neurodevelopmental disorders, 
Diseases of the nervous system, Diseases of the eye and adnexa, Diseases of the ear and mastoid process, Diseases of the circulatory system, Diseases of the respiratory 
system, Diseases of the digestive system, Diseases of the skin and subcutaneous tissue, Diseases of the genitourinary system, Certain conditions originating in the perinatal 
period, Congenital malformation deformations and chromosomal abnormalities, Injury poisoning and certain other consequences of external causes, External causes of 
morbidity, and Codes for special purposes. Bold indicates significant associations.
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important factor influencing the probability of claims denial due to documentation issues. This aligns with the research 
objectives of identifying common reasons for health insurance claims denials and determining the impact of CDI 
programs.

The result in the study shows that the odds of having a denied claim if the study does not have CDI is 73 more times 
higher than if the study hospital had a CDI program. This underscores the importance of CDI in reducing documentation 
deficiencies that lead to claims denials. This finding is consistent with existing literature,9,12 which highlights the role of 

Figure 1 Differences in Rejection Reasons Between the Study Hospitals.

Table 3 Binary Logistic Regression to Find the Crude Odds Ratio

Variables Odds Ratio 
(P-value)

95% CI

Using CDI Yes 1 –
No 73.07 (<0.001) 29.23, 182.67

Patient’s Gender Male 1 –
Female 0.055 (<0.001) 0.02, 0.16

Patient’s Age Children (0–16) 0.0 (0.999) 0.0
Young adults (17–30) 0.49 (0.380) 0.10, 2.38

Middle-Aged adults (31–45) 1 –

Diagnosis (ICD-10-AM 
Chapters)

Pregnancy childbirth and the puerperium 1 –
Diseases of the musculoskeletal system and connective tissue 1.8 (0.998) 0

Symptoms, signs, and abnormal clinical, and laboratory findings, not 
elsewhere classified.

133.7 (<0.001) 26.02, 687.06

Factors influencing health status and contact with health services. 3.04 (0.144) 0.68, 13.52

Othersa 58.2 (<0.001) 20.32, 166.61

(Continued)
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CDI in improving the accuracy and completeness of clinical documentation. CDI programs serve as a bridge between 
clinicians and coding staff, ensuring that medical records accurately reflect the care provided, thereby minimizing the 
likelihood of denials based on insufficient or ambiguous documentation.

The study identifies patient gender as another significant factor influencing claims denial, with females demonstrating 
lower odds of denial compared to males. While the reason behind this gender disparity in claims denials is that the 
hospital implementing CDI was a maternity hospital. While patient gender and diagnosis may influence healthcare 
utilization and coding practices,13 however, the study signifies that their impact on claims denials appears to be mediated 
by the presence of CDI programs rather than their actual impact. In addition, patient age, diagnosis, and insurance 
company did not show significant influence on claims denials in both study hospitals.

CDI improves the accuracy and completeness of clinical documentation, thereby reducing the probability of claims 
denials. However, it is essential to know that CDI represents an approach to addressing documentation issues rather than 
a strategy to prevent them. Thus, while CDI programs reduce the consequences of poor documentation, they do not 
address the root causes of documentation deficiencies, such as inadequate training, time constraints, or system 
inefficiencies.14

The study’s strengths lie in its exploration of Clinical Documentation Improvement (CDI) in the context of Saudi 
Arabia, an area relatively unexplored in the kingdom. Being among the first to delve into the relationship between CDI 
and insurance claim denials in Saudi hospitals, this research fills a significant gap in the existing literature. Furthermore, 
its potential utility to the Ministry of Health in Saudi Arabia cannot be understated, as understanding the impact of CDI 
on insurance claim denials can inform policy decisions aimed at improving healthcare quality and financial stability.

However, several weaknesses should be acknowledged. Firstly, the nascent stage of CDI implementation in Saudi 
hospitals poses a challenge, as it may not yet represent best practices. This limitation underscores the need for cautious 
interpretation of the results, recognizing that CDI practices may still be evolving. Additionally, the sensitivity and 
confidentiality of information contained in insurance claims presented hurdles in data collection. Difficulty in accessing 
necessary data from hospitals may have limited the comprehensiveness of the study’s findings. In addition, the analysis is 
limited to rejected claims only, which may restrict insights into overall claim approval dynamics.

Despite these limitations, the study provides valuable insights into the role of CDI in mitigating insurance claim 
denials in Saudi healthcare settings. Moving forward, it is crucial for future research to continue monitoring the evolution 
of CDI practices in Saudi hospitals and to explore additional factors influencing insurance claim outcomes. Moreover, 
efforts to facilitate data access and enhance collaboration with hospitals can strengthen future research endeavors in this 
area.

Table 3 (Continued). 

Variables Odds Ratio 
(P-value)

95% CI

Insurance Company Insurance Company 1 0 (0.999) 0
Insurance Company 2 0 (0.999) 0

Insurance Company 3 0.440 (0.466) 0.05, 3.99

Insurance Company 4 0.411 (0.428) 0.05, 3.71
Others 1 –

Notes: Outcome: the odds of “Documentation issues” being the reason for insurance claim rejection. aOther Diagnoses include: Certain infectious and parasitic diseases, 
Neoplasms, Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism, Endocrine nutritional and metabolic diseases, Mental 
Behavioural and Neurodevelopmental disorders, Diseases of the nervous system, Diseases of the eye and adnexa, Diseases of the ear and mastoid process, Diseases of the 
circulatory system, Diseases of the respiratory system, Diseases of the digestive system, Diseases of the skin and subcutaneous tissue, Diseases of the genitourinary system, 
Certain conditions originating in the perinatal period, Congenital malformation deformations and chromosomal abnormalities, Injury poisoning and certain other 
consequences of external causes, External causes of morbidity, and Codes for special purposes. Bold indicates significant associations.
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Conclusion
The research aimed to understand the impact of Clinical Documentation Improvement (CDI) programs on insurance 
claim denials in Saudi Arabia’s healthcare system. Specifically, it focused on identifying common reasons for claim 
denials, assessing the relationship between CDI implementation and claim denials, and investigating other influencing 
variables. Data was collected from two hospitals, one with a CDI program and one without, and analyzed using various 
statistical methods.

The study underscores the critical role of CDI in improving documentation accuracy and completeness, thereby 
mitigating the risk of insurance claim denials. By identifying common reasons for claim denials and assessing the impact 
of CDI implementation, the research contributes to enhancing healthcare quality and financial stability of the healthcare 
facilities. The findings suggest that hospitals with CDI units experience fewer claim denials related to documentation 
deficiencies compared to those without such programs.

From a policy standpoint, these results lend support to further integrating CDI programs into Saudi Arabia’s ever- 
evolving healthcare landscape. However, there is also the possibility of challenges arising in scaling up the implementa
tion of CDI programs nationwide. These challenges include differences in resources available in each institution, 
workforce needs, training needs, as well as differences in health information technology. These issues will need to be 
tackled by developing national guidelines, workforce development, as well as provider-insurer alignment.

Additionally, it is essential to recognize the practical implications of these reported findings. Recommendations 
include the continued promotion and implementation of CDI programs in Saudi hospitals to address documentation 
deficiencies effectively. Moreover, ongoing monitoring and evaluation of CDI practices are crucial to ensure their 
effectiveness and alignment with evolving healthcare needs. It is recommended that future research studies examine 
additional factors that impact insurance claim results and also examine ways to address the underlying causes of 
documentation deficits beyond CDI implementation, especially system wide.

Future research endeavors should explore additional factors influencing insurance claim outcomes and investigate 
strategies to address root causes of documentation deficiencies beyond CDI implementation.

This study, to the best of researchers’ knowledge, is the first study that has been done in Saudi Arabia to address the 
impact of the CDI programs on revenue cycle in healthcare in terms of claim denials. In fact, his study contributes to 
advancing our understanding of the role of CDI in mitigating insurance claim denials in the context of the Saudi 
healthcare system. By bridging the gap between clinical practice and administrative processes, CDI programs offer 
promising avenues for improving healthcare quality, financial sustainability, and patient outcomes.
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