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Abstract 
As the prevalence of diabetic retinopathy continues to be on the rise, the 
Chronic Care Model (CCM) offers a transformative, patient-focused approach 
for efficient diabetic retinopathy care, emphasizing the need for urgent and 
innovative strategies in the United States. The model integrates community 
resources, healthcare organizations, self-management support, delivery sys-
tem design, decision support, and clinical information systems. Addressing 
challenges and solutions, the model emphasizes proactive and preventive 
measures, collaborative multidisciplinary care, technological integration, and 
overcoming resistance to change. This paper proposes the utilization of the 
Chronic Care Model (CCM) as a possible public health framework for com-
prehensive management of diabetic retinopathy in the United States. Imple-
menting the CCM offers a comprehensive approach to diabetic retinopathy 
care, addressing both individual and systemic factors, essential for improving 
public health outcomes. 
 
Keywords 
Chronic Care Model, Diabetes, Diabetic Retinopathy, Model Implementation,  
Vision Care 

How to cite this paper: Kamalu, A.O., 
Ekeoba, A.E., Uzor, E.C., Duru, C.C., Any-
atonwu, O.P., Adiele, O.E., Amuzie, C.R. 
and Odoemenam, C.L. (2024) Mitigating 
the Prevalence of Diabetic Retinopathy in 
the United States: Utilization of the Chron-
ic Care Model as a Public Health Frame-
work. Open Journal of Ophthalmology, 14, 
103-116. 
https://doi.org/10.4236/ojoph.2024.142010 
 
Received: March 13, 2024 
Accepted: May 12, 2024 
Published: May 15, 2024 
 
Copyright © 2024 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojoph
https://doi.org/10.4236/ojoph.2024.142010
https://www.scirp.org/
https://doi.org/10.4236/ojoph.2024.142010
http://creativecommons.org/licenses/by/4.0/


A. O. Kamalu et al. 
 

 

DOI: 10.4236/ojoph.2024.142010 104 Open Journal of Ophthalmology 
 

1. Introduction 

Diabetes is a chronic metabolic disease that is marked by increased blood sugar 
levels, which, over time, causes damage to the kidneys, heart, eyes, nerves, and 
blood vessels, and results in reduced quality of life and/or death [1]. The elevated 
blood sugar levels characteristic of the disease is caused specifically by defects in 
the secretion of insulin, the action of insulin in the body, or both [2]. Diabetes is 
a leading cause of morbidity and mortality worldwide, with about 422 million 
people recorded to be living with the disease and 1.5 million deaths directly 
connected to the disease in 2014 [1]. In the United States, specifically, 38.4 mil-
lion people, representing 11.6% of the population, had the disease in 2021 while 
399,401 people died from it in the same year, with 1.2 million new diagnoses 
made each year [3]. Financially, diabetes is a burdensome disease, with direct 
medical costs taking up $306.6 billion from the American populace while in-
direct costs accounted for another $106.3 billion in 2022 [3]. In 2021, the pro-
portion of people in the United States with diabetes who had non-vision 
threatening diabetic retinopathy were 21.37% for all races, while 5.06% of the 
same population were found to have the vision threatening variant of the 
complication (see Table 1). One of the consequences and the most common 
complication of the disease, especially when not properly managed, is diabetic 
retinopathy [4]. Diabetic retinopathy may lead to vision loss when not proper-
ly managed. It arises when blood glucose is poorly controlled over an extended 
period, thus causing damage to the small blood vessels in the retina, leading to 
various ocular complications including neovascularization, hemorrhage, cot-
ton-wool spots, hard exudates etc. (see Figure 1). This paper discusses diabetic 
retinopathy and the application of the Chronic Care Model (CCM) as a public 
health framework in mitigating the prevalence of diabetic retinopathy in the 
United States. 
 

 
Figure 1. Diabetic retinopathy hallmarks (Illustration created with BioRender.com). 
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Table 1. The proportion of people in the United States with diabetes who also have di-
abetic retinopathy in 2021, by Stage of Disease and Race/Ethnicity (Adapted from Statis-
ta.com) [5]. 

Race group 
Non-Vision-Threatening 

Diabetic Retinopathy 
Vision-Threatening  

Diabetic Retinopathy 
All races 21.37% 5.06% 

Black, non-Hispanic 25.24% 8.57% 
Hispanic, any race 21.14% 6.9% 

Other 16.38% 4.75% 
White, non-Hispanic 21.28% 3.61% 

2. Diabetic Retinopathy: Prevalence and Burden 

Described by the American Diabetes Association as a highly specific neurovas-
cular complication [6], diabetic retinopathy is a secondary complication of di-
abetes that results in retinal damage in the form of retinal aneurysms, oedema, 
and hemorrhage, and can lead to loss of vision [7]. The major risk factors of the 
disease include duration of diabetes, high HbA1c levels occasioned by inade-
quate glycemic control, and comorbid hypertension [4]. Diabetic retinopathy is 
the commonest complication of diabetes and is the leading cause of avoidable 
blindness among working-age people in developed countries, resulting in re-
duced vision-specific and general quality of life, loss of productivity, precipita-
tion of mental health problems, and a significant increase in direct and indi-
rect medical costs [4] [8] [9] [10] [11], all of which negatively impact the so-
cio-economic, mental, and physical wellbeing of members of the community. In 
2020, the number of people with diabetic retinopathy globally was 103.12 (pre-
valence of 6.17%), with this number projected to increase to 160.5 million by 
2045 [12], and 2.6% of blindness globally attributed to elevated blood sugar le-
vels [6] [13]. In the United States, 9.6 million people were reported to be living 
with the disease in 2021 and 1.84 million of that number specifically had vi-
sion-threatening diabetic retinopathy [14]. With the number of people with di-
abetes projected to rise to 643 million by 2030 and 783 million by 2045 [15], the 
prevalence and burden of diabetic retinopathy is expected to follow this trend 
and thus presents a significant future problem that requires urgent and con-
certed effort to remedy. 

3. Chronic Care Model (CCM) 

There are several care models utilized in addressing public health issues in the 
population, and one of them is the Chronic Care Model (CCM). CCM identifies 
abd integrates the essential components within a healthcare system that promote 
the delivery of excellent care for chronic diseases (see Figure 2). Developed in 
the 1990s, CCM is an evidence-based approach to the re-organization of primary 
care and incorporates and implements essential components that allow primary 
care to proactively respond to patients with chronic diseases [17]. There are com-
ponents to the CCM that have made it a successful model in the management 
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Figure 2. The chronic care model, adapted from Wagner, E. H. (1998) [16]. 

 
of chronic diseases within the primary healthcare system. In the original form, 
these components include facilitating patient self-management, implementing 
patient-centered and evidence-based care, mobilizing, and utilizing community 
resources, effectively utilizing demographic/patient data, promoting qualitative 
care, delivery coordinated care, health promotion, and cultural competence [18]. 
Implementation of the model has resulted in success and significantly better 
prognosis for chronic diseases including diabetes [19] [20] [21] [22], although 
there are limitations to its successful implementation, especially in multimorbid-
ity [17]. However, success of the implementation of the model is dependent on 
factors at the levels of the team, healthcare provider, systems, and organizations, 
as well as contextual and human factors [18] [23] [24]. Below are the six com-
ponents of the model which can be applied to mitigate the prevalence of diabetic 
retinopathy. 

3.1. Community Resources 

The community resources component of the CCM involves the mobilization of 
community resources to meet the needs of patients through community pro-
grams and partnerships between health organizations and community organiza-
tions [25]. Engaging community resources in diabetic retinopathy prevention is 
essential for developing a holistic and community-centered approach. By leve-
raging local knowledge, support networks, and outreach programs, healthcare 
professionals can enhance preventive measures, increase accessibility to care, 
and promote overall community well-being. The goal of this component is to 
create initiatives that are advantageous to patients and enhance healthcare poli-
cies [26]. 

Partnering with local organizations empowers eyecare providers to conduct 
targeted outreach and education campaigns on diabetic retinopathy, thus en-
hancing community awareness by facilitating widespread dissemination of pre-
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ventive information and the creation of accessible screening programs [27]. 
Through partnerships, community organizations, support groups, and educa-
tional institutions synergize efforts for a comprehensive, culturally sensitive, and 
accessible strategy in diabetic retinopathy prevention. This collaboration en-
hances early detection and preventive care for at-risk individuals by tailoring in-
terventions to specific cultural contexts during community engagement, pro-
moting increased acceptance and participation in preventive measures. Support 
for local programs addressing nutrition, physical activity, and diabetes manage-
ment builds crucial support networks for those with diabetes. Community en-
gagement endeavors work towards mitigating healthcare disparities and pro-
moting universal access to preventive measures, as well as mobilizing communi-
ty resources, empowering stakeholders to advocate for improved policies, in-
creasing funding, and implementing sustainable strategies against diabetic reti-
nopathy [28]. Additionally, community engagement may aid in local data collec-
tion, supporting accurate surveillance and targeted interventions to combat di-
abetes and its ocular and general complications. 

3.2. Healthcare Organization 

Integrating eye care services into the existing healthcare systems in the United 
States is paramount for the effective prevention of diabetic retinopathy and 
aligns with a patient-oriented, coordinated, and proactive approach [29]. This 
integration will address the unique needs of individuals with diabetes, promot-
ing early detection, timely intervention, and a comprehensive strategy to safe-
guard ocular health within the broader framework of diabetes care. This impera-
tive is underscored by several key considerations within the U.S. healthcare 
landscape.  

Primary care integration allows for regular screenings within routine check- 
ups, enhancing early detection and timely intervention for diabetic retinopathy 
[30]. Telehealth integration extends accessibility, particularly for remote or un-
derserved areas, playing a pivotal role in expanding reach and facilitating con-
sultations [31]. Streamlined coordination among healthcare professionals en-
sures a comprehensive approach to managing diabetes and its ocular complica-
tions [32]. Collaborative efforts among multidisciplinary teams optimize re-
source utilization, contributing to more efficient patient care. Aligning with 
public health initiatives, integrated eye care services implement targeted aware-
ness campaigns, fostering a proactive culture of eye health management among 
individuals with diabetes. Robust health information exchange mechanisms, 
standardized protocols, collaboration with insurance systems, workforce devel-
opment, and research integration collectively contribute to a comprehensive 
strategy that safeguards ocular health within the broader framework of diabetes 
care. 

Establishing specialized clinics for diabetic retinopathy screening within U.S. 
healthcare organizations offers a tailored and comprehensive approach to pre-
vention and management as it holds significant potential for enhancing the pre-
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vention, diagnosis, and management of diabetic retinopathy [33]. These clinics 
will not only enhance the delivery of specialized care but also contribute to ad-
vancements in research, patient education, and overall healthcare efficiency. By 
streamlining patient pathways, they facilitate efficient access to tailored eye care 
services, reducing delays in diagnosis and treatment.  

3.3. Self-Management Support 

This component of the model emphasizes individual care and encourages pa-
tients’ proactive engagement in the management of their visual health [34]. If 
applied correctly, it may serve as a foundational framework for empowering in-
dividuals with diabetes in the U.S. to actively manage their eye health. It offers a 
holistic approach, emphasizing collaboration and personalized strategies to em-
power individuals in effectively managing both diabetes and eye health. 

The component encourages proactive health management through compre-
hensive education, individualized care plans, collaborative goal setting, and skill 
building. Establishing support networks, cultural competence, and collaboration 
with healthcare providers enhances patient empowerment and fosters a sense of 
ownership [34]. Continuous monitoring, feedback systems, and technology in-
tegration, such as mobile apps and telehealth platforms, enable active participa-
tion in self-management and eye health. Promoting healthy lifestyles, including 
nutrition and exercise, contributes to overall well-being and prevents complica-
tions like diabetic retinopathy.  

Delivering education, resources, and tools for self-monitoring remains crucial 
for individuals with diabetes in the U.S., as it raises awareness, enhances self- 
management, and actively engages them in preventing diabetic retinopathy [35]. 
Key components include accessible educational initiatives covering diabetic re-
tinopathy and the importance of regular eye screenings, whichpromote proactive 
monitoring. Providing user-friendly blood glucose monitoring tools enables ac-
tive management of glucose levels, a critical factor in prevention. Offering nutri-
tional guidance, promoting physical activity, and ensuring medication adhe-
rence contribute to overall diabetes control, thereby reducing the risk of com-
plications [36]. Emphasizing regular comprehensive health check-ups, including 
eye examinations, reinforces holistic health monitoring and ensures active en-
gagement, timely interventions, and a proactive stance toward preserving ocular 
health among individuals with diabetes. 

3.4. Delivery System Design 

In the prevention and management of diabetic retinopathy, emphasis on delivery 
system design is pivotal. Improving the well-being of individuals with chronic 
ailments such as diabetes necessitates a shift from a reactive, fragmented health-
care model, which primarily addresses acute events, to a proactive, holistic ap-
proach that prioritizes continuous care, integrates various services, and centers 
on individuals and families, aiming to promote and sustain health [25]. By 
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aligning the delivery system with the principles of the Chronic Care Model, 
healthcare providers can create a more patient-oriented approach to diabetic re-
tinopathy care. This entails restructuring healthcare delivery for a seamless, pa-
tient-centric experience. Key components for enhancing diabetic retinopathy eye 
care services via a patient-centric approach involves collaborative team care 
comprising optometrists, ophthalmologists, endocrinologists, and diabetes edu-
cators to ensure comprehensive support [37]. Other essential aspects include 
proactive patient involvement, coordinated care, decision aid tools, health tech 
integration, population health oversight, and patient empowerment strate-
gies. 

Systems must be implemented to facilitate smooth transitions between health-
care providers and settings, ensuring consistent, well-coordinated care, particu-
larly vital in managing complex conditions like diabetic retinopathy. Integration 
of evidence-based guidelines and decision-support tools aids healthcare provid-
ers in informed decision-making about diabetic retinopathy diagnosis, treat-
ment, and management. Leveraging electronic health records and technologies 
enhances communication, secures sharing of patient information, and tracks 
outcomes, ensuring continuity and timely interventions [38]. Strategies for pop-
ulation health management, including proactive outreach, risk stratification, and 
tailored interventions, are essential for improved overall health outcomes. Ac-
tively empowering patients in their eye care entails involving them in shared de-
cision-making, goal setting, and continuous support to enhance self-efficacy in 
managing diabetic retinopathy. 

3.5. Clinical Decision Support 

Utilizing the clinical decision support component of the Chronic Care Model 
(CCM) in addressing diabetic retinopathy involves advocating for vision care 
aligned with both scientific evidence and patient preferences. Evidence-based 
decision-making is paramount for effective care [39], and eyecare profession-
als can utilize various tools and guidelines to inform their decisions daily in 
clinical practice. These include evidence-based clinical practice guidelines pro-
vided by organizations such as the American Diabetes Association, the World 
Health Organization, American Academy of Ophthalmology, the American 
Optometric Association etc. Additionally, diagnostic tools like fundus photo-
graphy, optical coherence tomography, and fluorescein angiography aid in ac-
curate assessment. 

Training programs play a crucial role in equipping clinicians with the neces-
sary skills for diabetic retinopathy management [40]. Continual educational 
outreach to eyecare professionals reinforces utilization of these standards. It 
helps them share evidence-based guidelines and information with patients to 
encourage their participation, use proven provider education methods, and in-
tegrate specialist expertise in primary care. These programs should cover the 
latest advancements in diagnostic technologies, treatment modalities, and pa-
tient care strategies. Continuing education courses, workshops, and hands-on 
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training sessions ensure that healthcare professionals stay updated on best prac-
tices, fostering continuous improvement in diabetic retinopathy management. 
Increasing patients’ understanding involves engaging in discussions and making 
clinical decisions collaboratively with patients. Implementing practice changes 
requires clinical guidelines to integrate system alerts, reminders, and feedback 
[41]-[47]. 

3.6. Clinical Information Systems 

This component of the model involves the organization of patient data to facili-
tate efficient and effective vision care. It streamlines communication, promotes 
collaboration among healthcare providers, enhances decision-making, and em-
powers patients in the comprehensive management of diabetic retinopathy. Clini-
cal information systems utilize technology to provide clinicians with a compre-
hensive roster (registry) of diabetes patients. Subsequently, this registry provides 
the requisite data to oversee patient health and visual status, thereby mitigating 
complications. 

The integration of patient data into electronic health records (EHRs) possesses 
significant potential for optimizing the management of diabetic retinopathy. It 
provides timely notifications for both healthcare providers and patients, identi-
fies distinct subpopulations for proactive healthcare, assists in developing per-
sonalized patient care plans, facilitates the exchange of information between pa-
tients and providers for collaborative care, and supervises the performance of 
practice teams and care systems. It is a process that involves incorporating eye 
care data, such as diagnostic results, treatment plans, and follow-up appoint-
ments, into EHRs, thereby facilitating the creation of comprehensive and centra-
lized patient records. Integration improves coordination among healthcare pro-
viders for comprehensive diabetic retinopathy management. Effective commu-
nication between specialists is facilitated through Electronic Health Records 
(EHRs) [48], ensuring timely access to critical eye care information. This inte-
gration supports evidence-based guidelines, promoting standardized care. Pa-
tients benefit from enhanced continuity, reduced redundancy in sharing medical 
history, and active engagement in their diabetic retinopathy management, pro-
moting shared decision-making and treatment adherence. 

4. Model Implementation: Potential Challenges and Solutions 

Implementation of the Chronic Care Model (CCM) in the manner discussed 
above promises a mitigation of the prevalence of diabetic retinopathy. However, 
there are certain factors that may impede its successful implementation. Asides 
the general barriers to the successful implementation of this model as contained 
in the literature [16] [21] [22] hinderances specific to diabetic retinopathy may 
arise from the unwillingness of community organisations to participate in col-
laborations, late diagnosis of diabetic retinopathy, and people with diabetes not 
following up on prescribed self-management regimen. The unwillingness of the 
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community to participate in collaborations may be informed by the fact that 
diabetic retinopathy is not life-threatening. As such, communities may be un-
willing to prioritise collaborations for diabetic retinopathy in the face of “more 
serious” community health needs like mental health, substance abuse, and re-
productive health. This unwillingness or low priority will result in little or no 
collaborations and thus negatively impact the success of the model. As remedy, 
efforts should be made in sensitising such communities on the socio-economic 
consequences of diabetic retinopathy and impress on them how participating in 
such collaborations will benefit members of the community in different ways. 

Another hinderance to the successful implementation of the model for dia-
betic retinopathy care may arise from the inability of diabetic patients to follow 
through with prescribed self-management regimen to ensure the prevention of the 
disease or mitigate the occurrence of diabetic retinopathy. This self-management 
regimen may be in the form of self-control of blood glucose, medication, and/or 
lifestyle and behavioural changes. This inability to follow through with self- 
management regimen may be further encouraged by the fact that diabetic reti-
nopathy does not tend to present symptoms at its early stages [49] [50], and as 
such patients may see no need to keep up with self-management. As remedy, ef-
forts and systems should be instituted to ensure follow up on patients undergo-
ing self-management. This monitoring will ensure that the self-management 
component of the model achieves desired goals and thus guarantees the overall 
effectiveness of the model. 

Furthermore, another barrier to the model that is specific to diabetic retinopa-
thy may emanate from the late diagnosis of the disease. As mentioned earlier, dia-
betic retinopathy does not tend to show symptoms in its initial stages [49] [50], 
and this may result in late diagnosis of the disease, and subsequently, late com-
mencement of interventions. The late diagnosis may be due to late patient presen-
tation for screening or examination. This means that the aim of applying this 
model, which is to mitigate the prevalence of diabetic retinopathy, may not be 
achieved even when components of the model like integrating eye care services 
into the existing healthcare systems have been successfully put in place. 

5. Conclusion 

The Chronic Care Model (CCM) emerges as a transformative framework for re-
shaping diabetic retinopathy care in the U.S. This comprehensive approach ad-
dresses the multifaceted challenges posed by diabetic retinopathy, offering a 
synergistic strategy through community engagement, healthcare organization 
integration, self-management support, delivery system design, decision support, 
and clinical information systems. Proactive and preventive measures, multidis-
ciplinary collaboration, and technological integration under the CCM present a 
promising avenue to reduce complications, prevent vision loss, and enhance the 
management of diabetic retinopathy. As the prevalence of diabetes and its asso-
ciated complications continues to escalate, the CCM stands as a beacon for a pa-
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tient-centered, efficient, and proactive future in diabetic retinopathy care, em-
phasizing the urgency of transformative approaches to address this significant 
public health concern in the U.S. 
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