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What is eye care? 

People with diabetes have special issues with their eyes.  The complications associated with diabetes 

can cause several visual disorders that may lead to vision loss or blindness, such as retinopathy, 

cataracts, and glaucoma.  For these reasons, eye care is an essential element of a diabetes program.  

 

 

Why is eye care important? 

Complications of diabetes include several visual disorders, such as retinopathy, cataracts, and 

glaucoma, which may lead to vision loss or blindness.  Approximately 15–40% of people with type 2 

diabetes have retinopathy (i.e., damage to the small blood vessels in the retina) at the time diabetes is 

diagnosed.  This retinopathy may be due to the extended period of time these individuals have 

diabetes, but remained undiagnosed and uncontrolled.  The risk factors associated with the severity of 

retinopathy include high mean fasting blood sugar, high A1c level, elevated systolic blood pressure, 

high urinary albumin-to-creatinine ratio, kidney failure requiring dialysis, dyslipidemia, abdominal 

obesity, anemia, and duration of diabetes.  

 

American Indians and Alaska Natives with diabetes are at increased risk of developing eye 

complications and vision loss due to retinopathy, cataracts, and glaucoma.  The prevalence of 

retinopathy among American Indian and Alaska Native adults in Oklahoma and among Pima Indian 

adults with diabetes ranged from 18–49.3% (West et al., 1980).  Among the Sioux Tribe in South 

Dakota, the prevalence of retinopathy among adults with diabetes was 45.3% (Berinstein et al., 1997). 

Overall, the prevalence of diabetic retinopathy in American Indians and Alaska Natives is 2.2 times 

greater than the general U.S. population as a whole (CDC, 2005).   

 

Consider these facts:       

• Diabetic eye disease is the leading cause of new blindness in the U.S. for people between the 

ages of 20 and 74 (CDC, 1994). 

• People with diabetes have 25 times the likelihood of becoming blind as compared with 

people without diabetes (CDC, 1991). 

• The prevalence of retinopathy increases with duration of diabetes.  After approximately 20 

years of the disease, more than 90% of patients with diabetes will have some degree of 

retinopathy (WHO, 1994). 

• Diabetes blinds someone every 15 minutes (CDC, 2002). 

 

Fortunately, eye complications can be safely and effectively treated when identified early.  

Furthermore, controlled trials demonstrate that: (1) early and appropriate treatment substantially 

reduces the risk of vision loss due to diabetic macular edema and proliferative diabetic retinopathy; 

and (2) control of blood sugar level, serum lipids, blood pressure, kidney function, anemia, and 

abdominal obesity reduces the risk of onset and progression of diabetic retinopathy. 
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Best practices for eye care and diabetes 

The best practice for eye care describes the best methods for: 

• Evaluating patients for diabetic retinopathy.  

• Recognizing early when to refer patients for immediate treatment. 

• Providing visual rehabilitation for patients with vision loss. 

• Monitoring risk factors and treatments. 

• Providing education patients and their families. 

Table 1 summarizes the best practices for eye care and diabetes. 

 

 

Table 1.  Best practices for eye care for people with diabetes. 

Provider 

Recommendations 

Best Practices 

1. Evaluate patients 

for diabetic 

retinopathy  

Who? 

An ophthalmologist or optometrist can conduct an evaluation of diabetic 

retinopathy. 

 

Why? 

Early detection and treatment of eye disease can prevent vision loss and 

blindness. 

 

How?  

 Conduct a qualifying retinal examination for diabetic retinopathy shortly 

after the diagnosis of diabetes. 

• Dilated and comprehensive eye examination.  

• Seven standard field color stereoscopic photographic method 

using the Early Treatment Diabetic Retinopathy Study 

(ETDRS) methodology. 

• Validated photographic method based on ETDRS 

methodology. 

 Repeat qualifying retinal surveillance annually.  

 Conduct eye examinations more frequently if retinopathy is progressing. 

 Among women who have diabetes and become pregnant (i.e., women 

with pregestational diabetes, not gestational diabetes), conduct a 

comprehensive eye examination in the first trimester and follow closely 

throughout pregnancy. 

(Table 1 continued on next page) 
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Table 1.  Best practices for eye care for people with diabetes.  (continued) 

Provider 

Recommendations 

Best Practices 

2. Recognize early 

when to refer 

patients for 

immediate 

treatment  

Why? 

Controlled clinical trials demonstrate that appropriate treatment (e.g., laser 

photocoagulation) substantially reduces the risk of vision loss due to 

proliferative diabetic retinopathy and diabetic macular edema.  Early referral 

for patients with severe nonproliferative diabetic retinopathy is critical 

because laser
 
treatment

 
at this stage is associated with a significant reduction 

in
 
the risk

 
of moderate and severe visual loss and vitrectomy (ETDRS 

Research Group, 1991; ETDRS Research Group, 1985). 

 

How?  

 Refer patients immediately if they have any level of diabetic macular 

edema, severe or more advanced nonproliferative diabetic retinopathy, 

or any level of proliferative diabetic retinopathy. 

 Provide care by an ophthalmologist knowledgeable and experienced in 

managing and treating diabetic retinopathy. 

3. Provide visual 

rehabilitation for 

patients with 

vision loss 

Why? 

Vision rehabilitation services can help maximize vision, allow for gainful 

employment, and help people perform daily living tasks (Goldzweig et al., 

2004). 

 

How?  

 Refer the patient to an optometrist or ophthalmologist trained in vision 

rehabilitation and low-vision care. 

4. Monitor risk 

factors and 

treatments 

Why? 

Adherence to demonstrated standards of care—including control of blood 

sugar, serum lipids, blood pressure, kidney function, anemia, and abdominal 

obesity—reduces the risk of onset and progression of diabetic retinopathy, and 

thereby maximizes and preserves vision (Aiello et al., 2001; Chase et al., 

1990; Chew et al., 1996; Cruickshanks et al., 1993; DCCT Research Group, 

1993; Fong et al., 2004; Fong et al., 1999; Klein et al., 1995; Klein et al., 

1993; Klein et al., 1988; Marshall et al., 1993; Sjolie et al., 1997; UKPDS, 

1998a; UKPDS, 1998b). 

 

How?  

 Monitor blood sugar control with a goal A1c of <7.0% (DCCT Research 

Group, 1995c). 

 Monitor blood pressure control with a goal blood pressure of <130/80 

(UKPDS, 1998b). 

(Table 1 continued on next page) 
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Table 1.  Best practices for eye care for people with diabetes.  (continued) 

Provider 

Recommendations 

Best Practices 

5. Provide education 

to patients and 

their families 

Why? 

Eye complications are frequently asymptomatic and go unrecognized by the 

patient (Giusti, 2001; Taylor et al., 2004). 

 

How?  

Educate patients and family members about eye guidelines and reinforce the 

education during visits.  The goal and content of the education should 

emphasize: 

 The need to maintain blood sugar and blood pressure levels as close to 

normal as possible. 

 Importance of an annual dilated eye exam (or qualifying retinal 

surveillance) by an optometrist or ophthalmologist.  

 Importance of not smoking. 

 Information about when the patient should seek eye care (e.g., any 

change in vision, blurred vision, difficulty reading signs or books, seeing 

double, seeing floaters or spots, apparent distortion or bending of 

straight lines, loss of side vision, eye pain in one or both eyes, prolonged 

eye redness, pressure feeling in the eyes, and pregnancy or planned 

pregnancy). 
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Best practices for health care organizations 

A health care organization that wants to improve diabetes eye care must be motivated and prepared 

for change throughout the entire organization.  The organization’s leadership must identify diabetes 

eye care improvement as important work.  They must also develop clear improvement goals, policies, 

and effective improvement strategies.  This will help encourage the entire organization to make 

changes that will help improve diabetes eye care.   

 

Table 2 describes the best practices for health care organizations. 

 

Table 2.  Best practices for health care organizations. 

Organization 

Recommendations 

Best Practices 

System and 

programmatic 

changes 

Why? 

Improvements in the organization of the health care delivery system may 

improve the delivery of appropriate diabetes eye care. 

 

How? 

The following activities may help improve diabetes eye care: 

 Support a culture for quality evaluation and improvement.  

 Create incentives for improved eye care practices.  

 Provide programmatic time for continuous quality improvement. 

 Dedicate resources.  

 Commit to improve eye health and reduce the burden of diabetic eye 

complications. 

 Develop specific eye care practice goals and objectives. 

 Adhere to the established and commonly accepted practice guidelines for 

diabetic retinopathy (e.g., American Diabetes Association (ADA), 

American Academy of Ophthalmology (AAO), or American Optometric 

Association (AOA) guidelines) (Fong et al., 2004).  

 Incorporate validated, novel diabetic retinopathy surveillance methods. 

 Support information technology with appropriate resources to document 

and track compliance with diabetic retinopathy standards of care for 

diagnosis and treatment. 

 Commit to recruit, retain, and promote staff with the willingness and 

capacity to effectively implement best practice programs. 

 Increase capacity to conduct audits that monitor diabetic retinopathy 

diagnostic and treatment practice. 
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Essential elements of best practice eye care programs 

High quality eye care involves implementing six essential elements
*
 in your health care organization.  

These elements are:  

• Community resources and policies. 

• Health care organization leadership. 

• Patient self-management support. 

• Delivery system design:  Services, programs, systems, and procedures.   

• Decision support:  Information and training for providers. 

• Clinical information systems:  Collecting and tracking information.   

Table 3 summarizes how these elements apply to basic, intermediate, and comprehensive eye care 

programs for patients with diabetes.   

*
Adapted from the Chronic Care Model, which was developed by the MacColl Institute for Healthcare 

Innovation at the Group Health Cooperative.  For more information on the Chronic Care Model, visit their 

website at www.improvingchroniccare.org. 
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Table 3. Essential elements of basic, intermediate, and comprehensive best practice eye care programs for patients with diabetes. 

Basic  

Eye Care Programs 

Intermediate  

Eye Care Programs 

Basic program plus: 

Comprehensive  

Eye Care Programs 

Basic and intermediate programs plus: 

Examples 

 Community resources and policies 

 Ensure access to appropriate 

specialists and sub-specialists 

for consultation and treatment. 

 Provide training for home-care 

nurses, community health 

representatives, and public 

health nurses. 

 Give presentations at public 

health forums about the 

importance of eye health and 

care. 

 Develop a defined community 

resource network for eye care 

referral and treatment. 

 Develop a defined community 

resource network for diabetic 

retinopathy care referral and 

treatment. 

 Train homecare nurses, 

community health 

representatives, and public 

health nurses. 

 Make presentations at public 

education forums. 

 Form partnerships with 

organizations like the 

Commission for the Blind and 

Lions Club. 

 Organization leadership 

 Define and empower the 

performance improvement 

mechanism by focusing on 

results, using a system 

viewpoint to health care, and 

establishing partnerships. 

 Assign leadership for the 

performance improvement 

program. 

 Develop specific eye care 

practice goals and objectives 

consistent with established 

standards of care. 

 Cascade specific outcome 

measures into annual 

performance-based 

evaluations. 

 Provide programmatic time for 

continuous quality 

improvement. 

 Dedicate appropriate 

resources. 

 Adhere to established and 

accepted practice guidelines.  

 Incorporate validated, novel 

surveillance methods. 

 Develop the capacity to 

conduct audits that monitor 

diabetic retinopathy diagnostic 

and treatment practice. 

(Table 3 continued on next page) 
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Table 3. Essential elements of basic, intermediate, and comprehensive best practice eye care programs for patients with diabetes.  (continued) 

Basic  

Eye Care Programs 

Intermediate  

Eye Care Programs 

Basic program plus: 

Comprehensive  

Eye Care Programs 

Basic and intermediate programs plus: 

Examples 

 Patient self-management support 

 Provide appropriate and 

individualized patient 

education. 

 Document patient education. 

 Develop or adopt diabetes eye 

care education materials. 

 Ensure that patients and 

families have the opportunity 

to ask questions and obtain 

answers. 

 Provide patient education in 

the community or home. 

 Develop or adopt a defined 

curriculum for patient 

education. 

 Provide patient education 

outreach programs. 

 Document patient education, 

readiness to learn, level of 

understanding, and capacity to 

participate in care. 

 Use customized Patient Care 

Component (PCC+) forms 

with education code boxes. 

 Ensure patients have access to 

educators and personnel 

skilled in diabetes and eye care 

education (e.g., eye 

technicians, registered nurses, 

and certified diabetes 

educators). 

 Develop a comprehensive 

diabetes case management 

program (e.g., staff, 

technology, and protocols). 

 Provide patients with the 

opportunity to ask questions 

and provide room to 

accommodate families. 

 Link education objectives to 

identified patient priorities and 

abilities. 

 Use motivational interviewing 

to identify and resolve 

conflicts over appropriate care. 

 Provide education in the 

community or home. 

(Table 3 continued on next page) 
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Table 3. Essential elements of basic, intermediate, and comprehensive best practice eye care programs for patients with diabetes.  (continued) 

Basic  

Eye Care Programs 

Intermediate  

Eye Care Programs 

Basic program plus: 

Comprehensive  

Eye Care Programs 

Basic and intermediate programs plus: 

Examples 

 Delivery system design:  Services, programs, systems, and procedures 

 Establish a diabetes team that 

meets regularly. 

 Define a mechanism for 

referral for diagnosis of 

diabetic eye conditions and 

treatment of sight-threatening 

disease. 

 Ensure that patients have 

access to optometry, 

ophthalmology, and ancillary 

ophthalmic services. 

 Establish a hospital 

information system with 

patient scheduling and recall 

application, as well as a 

patient mining function for 

identifying patients who have 

failed standards of care. 

 Provide patient outreach. 

 Dedicate information 

technology staffing and 

hardware support to 

technology-based diabetes 

management. 

 Establish a hospital 

information system and web-

based diabetes case 

management program. 

 

 Establish a diabetes and eye 

care team with designated 

leadership. 

 Establish a referral and 

consultative services network. 

 Develop specific action plans 

to address identified needs to 

increase compliance with 

standards of care. 

 Use a facility-based 

appointment system with a 

patient mining function. 

 Establish diabetes and eye care 

clinics. 

 Provide appropriate and 

adequate intramural or referral 

eye care services (including 

clinical and surgical services). 

 (Table 3 continued on next page) 
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Table 3. Essential elements of basic, intermediate, and comprehensive best practice eye care programs for patients with diabetes.  (continued) 

Basic  

Eye Care Programs 

Intermediate  

Eye Care Programs 

Basic program plus: 

Comprehensive  

Eye Care Programs 

Basic and intermediate programs plus: 

Examples 

 Decision support:  Information and training for providers 

 Train providers to adhere to 

commonly accepted evidence-

based clinical practice 

guidelines within the 

established standards of care 

for patients with diabetes 

(including diagnosis and risk 

categorization). 

 Train providers in risk 

assessment and education 

principles. 

 Use detailed clinical practice 

guidelines for eye care. 

 Use web-based and other 

telehealth distance learning 

modalities for patient and 

provider education. 

 Use the AAO/AOA Preferred 

Practice Guidelines for 

Diabetic Retinopathy. 

 Offer in-service training for 

non-eye care providers. 

 Reinforce basis, methods, and 

expected outcomes of 

compliance with established 

standards of care. 

 Clinical information systems:  Collecting and tracking information 

 Use a diabetes database that 

provides accurate denominator 

data. 

 Conduct annual diabetes 

audits. 

 Monitor retinal evaluations for 

qualifying features. 

 Update the diabetes database 

with annualized data. 

 Use hospital information 

system applications for patient 

data mining and referral for 

diabetic retinopathy 

surveillance. 

 Implement PCC+ and 

electronic health record with 

diabetic retinopathy templates. 

 Use diabetes case management 

systems. 

 Use web portals for patient 

and provider access to the 

diabetes case management 

system. 

 Use the Resource and Patient 

Management System (RPMS) 

or other electronic health 

record.   

 Use diabetes case management 

programs.  

 Use PCC+ eye forms. 

 Generate risk-level-appropriate 

patient and provider 

reminders. 
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Evaluating your eye care program 

Evaluation is important because it helps you see what is working and what is not working in your eye 

care program for people with diabetes.  It will show you if adjustments or changes need to be made in 

order to improve your program.  Evaluation also provides you with information that you can use to 

share your successes with patients, providers, tribal leaders, administrators, the community, funders, 

and other stakeholders. 

 

Consider the following when developing your evaluation plan: 

• Diabetic retinopathy evaluation and patient education.  

• Prevalence of moderate vision loss among individuals with diabetes (n.b., this may require 

the creation of new ICD-9 codes). 

• Prevalence of blindness among individuals with diabetes. 

• Laser interventions for sight-threatening diabetic retinopathy from all sources (e.g., direct 

care, contract health services, and patient initiated care). 

• Prevalence of unknown diabetes. 

• Availability and logistic requirements for consultative and referral services. 

• Availability and logistic requirements for support services. 

 

 

Sustaining your eye care program 

Often, for care goals to be reached, programs must be in place for more than a few years.  Here are 

some helpful tips for sustaining the program: 

• Obtain financial commitment from the organization administration for technology-based or 

other enhanced diabetes eye care programs. 

• Obtain financial commitment from the organization administration for the maintenance and 

evolution of health care technology. 

• Create and obtain support for the infrastructure needed to provide patients living in remote 

areas with technology-based solutions. 
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Contacting others for help   

Contacting other people involved in diabetes eye care is important because they can help you get 

started.  Your peers at other health care organizations can share their expertise, materials, and ideas, 

and can also tell you what has worked for them and what has not.  This can help you avoid 

reinventing the wheel.  Here are some tips on how to connect with others: 

• Ask your Area Diabetes Consultant for the names of people who may be able to help you. 

• Contact the Indian Health Service (IHS) Division of Diabetes Treatment and Prevention for 

ideas.  They may be able to point you in the right direction. 

• Ask the IHS Integrated Diabetes Education Recognition Program for suggested contacts.  

They have names and contact information for people who work with IHS-accredited diabetes 

education programs. 

• Review resources from the National Diabetes Education Program (NDEP).  NDEP offers 

materials that will help your program get started, including information specifically for 

American Indians and Alaska Natives.  You can access these resources at the website:  

www.ndep.nih.gov 

 

 

Real-world best practice programs 

Comprehensive Diabetes Management Program 

Joan Perkins 

 joan.perkins@joslin.harvard.edu 

This evidence-based program integrates web-based case management using patient data, patient 

behavioral health assessments, and education to optimize care. 

 
IHS/JVN (Joslin Vision Network) Teleophthalmology Program 

Mark Horton, OD, MD 

 mark.horton@mail.ihs.gov 

This well-established, scalable program uses telemedicine to increase compliance with diabetic 

retinopathy surveillance standards of care. 

 
Phoenix Indian Medical Center Visiting Professional Program 

David Civic, MD 

 david.civic@mail.ihs.gov 

This program has a long history of successful outreach to bring specialty services to locations 

with documented barriers to access.   
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Helpful websites 
 

Agency for Healthcare Research and Quality:  Diabetes Care Quality Improvement Resource 

Guide and Workbook 

 www.ahrq.gov/qual/diabqualoc.htm 

 

American Academy of Ophthalmology Preferred Practice Pattern:  Diabetic Retinopathy 

 www.aao.org/education/library/ppp/dr_new.cfm 

 

American Diabetes Association  

 www.diabetes.org 

 

American Telemedicine Association Recommendations and Guidelines for Telemedicine 

 www.atmeda.org/ICOT/diabeticretionpathy.FINAL.pdf 

 

Diabetes National Plan for Action 

 http://aspe.hhs.gov/health/NDAP/NDAP04.pdf 

 

Joslin Clinical Guidelines 

 www.joslin.org/managing_your_diabetes_joslin_clinical_guidelines.asp 

 

National Eye Institute Diabetes Retinopathy Homepage 

 www.nei.nih.gov/health/diabetic/retinopathy.asp 

 
 
References 

Aiello LP, Cahill MT, and Wong JS.  Systemic considerations in the management of diabetic 

retinopathy.  American Journal of Ophthalmology.  2001;132:760–66. 

 

American Academy of Ophthalmology.  Preferred Practice Pattern: Diabetic Retinopathy.  

San Francisco: American Academy of Ophthalmology, 2003. 

 

Berinstein DM, Stahn RM, Welty TK, Leonardson GR, and Herlihy JJ.  The prevalence of diabetic 

retinopathy and associated risk factors among Sioux Indians.  Diabetes Care.  1997;20:757–79. 

 

Cavallerano J and Cooppan R, editors.  Care of the Patient with Diabetes Mellitus.  St. Louis, MO: 

American Optometric Association, 2002. 

 

Centers for Disease Control and Prevention.  Diabetes in the United States: A Strategy for Prevention. 

A Progress Report to the Technical Advisory Committee for Diabetes Translation and Community 

Control Programs.  Atlanta, GA: CDC, 1994. 

 

Centers for Disease Control and Prevention.  The Prevention and Treatment of Complications of 

Diabetes Mellitus: A Guide for Primary Care Practitioners.  Atlanta, GA: CDC, 1991. 

 

Centers for Disease Control and Prevention.  Prevalence of visual impairment and selected eye 

diseases among persons aged >50 years with and without diabetes—United States.  MMWR Morbidity 

and Mortality Weekly Report.  2002;53:1069–71. 



 

Indian Health Diabetes Best Practices:  Eye Care and Diabetes Page 15 

 

Chase HP, Garg SK, Jackson WE, Thomas MA, Harris S, Marshall G, and Crews MJ.  Blood 

pressure and retinopathy in type I diabetes.  Ophthalmology.  1990;97(2):155–59. 

 

Chew EY, Klein ML, Ferris FL III, Remaley NA, Murphy RP, Chantry K, Hoogwerf BJ, and Miller 

D; ETDRS Research Group.  Early Treatment Diabetic Retinopathy Study report number 22.  

Association of elevated serum lipid levels with retinal hard exudates in diabetic retinopathy.  Archives 

of Ophthalmology.  1996;114:1079–84. 

 

Cruickshanks KJ, Ritter LL, Klein R, and Moss SE.  The association of microalbuminuria with 

diabetic retinopathy.  The Wisconsin Epidemiologic Study of Diabetic Retinopathy.  Ophthalmology.  

1993;100(6):862–67. 

 

Davis MD, Fisher MR, Gangnon RE, Barton F, Aiello LM, Chew EY, Ferris FL 3rd, and Knatterud 

GL.  Risk factors for high-risk proliferative diabetic retinopathy and severe visual loss: Early 

Treatment Diabetic Retinopathy Study report number 18.  Investigations in Ophthalmology and 

Visual Sciences.  1998;39:233–52. 

 

Diabetes Control and Complications Trial Research Group.  Retinopathy and nephropathy in patients 

with type 1 diabetes four years after a trial of intensive therapy. Diabetes Control and Complications 

Trial Research Group/Epidemiology of Diabetes Interventions and Complications Research Group.  

New England Journal of Medicine.  2000a;342(6):381–89. 

 

Diabetes Control and Complications Trial Epidemiology of Diabetes Interventions and Complications 

Research Group.  Retinopathy and nephropathy in patients with type 1 diabetes four years after a trial 

of intensive therapy.  American Journal of Ophthalmology.  2000b;129(5);704–05. 

 

Diabetes Control and Complications Trial Research Group.  Epidemiology of Diabetes Interventions 

and Complications (EDIC). Design, implementation, and preliminary results of a long-term follow-up 

of the Diabetes Control and Complications Trial cohort.  Diabetes Care.  1999;22(1):99–111. 

 

Diabetes Control and Complications Trial Research Group.  Early worsening of diabetic retinopathy 

in the diabetes control and complications trial.  Archives of Ophthalmology.  1998;116(7):874–86. 

 

Diabetes Control and Complications Trial Research Group.  The absence of a glycemic threshold for 

the development of long-term complications: The perspective of the Diabetes Control and 

Complications Trial.  Diabetes.  1996a;45(10):1289–98. 

 

Diabetes Control and Complications Trial Research Group.  Influence of intensive diabetes treatment 

on quality-of-life outcomes in the diabetes control and complications trial.  Diabetes Care. 

1996b;19(3):195–203. 

 

Diabetes Control and Complications Trial Research Group.  Lifetime benefits and costs of intensive 

therapy as practiced in the Diabetes Control and Complications Trial.  Journal of the American 

Medical Association.  1996c;276:1409–15. 

 

Diabetes Control and Complications Trial Research Group.  The effect of intensive diabetes treatment 

on the progression of diabetic retinopathy in insulin-dependent diabetes mellitus.  Archives of 

Ophthalmology.  1995a;113(1):36–51. 

 



 

Indian Health Diabetes Best Practices:  Eye Care and Diabetes Page 16 

Diabetes Control and Complications Trial Research Group.  Progression of retinopathy with intensive 

versus conventional treatment in the Diabetes Control and Complications Trial.   Ophthalmology.  

1995b;102:647–61. 

 

Diabetes Control and Complications Trial Research Group.  The relationship of glycemic exposure 

(HbA1c) to the risk of development and progression of retinopathy in the Diabetes Control and 

Complications Trial.  Diabetes.  1995c;44:968–83. 

 

Diabetes Control and Complications Trial Research Group.  The effect of intensive treatment of 

diabetes on the development and progression of long-term complications in insulin dependent 

diabetes mellitus.   New England Journal of Medicine.  1993;329:977–86. 

 

Diabetes Control and Complications Trial Research Group.  Weight gain associated with intensive 

therapy in the Diabetes Control and Complications Trial.  Diabetes Care.  1988;11(7)567–73. 

 

Diabetic Retinopathy Study Research Group.  Indications for photocoagulation treatment of diabetic 

retinopathy: Diabetic Retinopathy Study report number 14.  International Ophthalmology Clinics.  

1987;27:239–53. 

 

Diabetic Retinopathy Study Research Group.  Photocoagulation treatment of proliferative diabetic 

retinopathy: Clinical application of Diabetic Retinopathy Study (DRS) findings, DRS report number 

8.  Ophthalmology.  1981a;88:583–600. 

 

Diabetic Retinopathy Study Research Group.  Photocoagulation treatment of proliferative diabetic 

retinopathy: Relationship of adverse treatment effects to retinopathy severity, Diabetic Retinopathy 

Study report number 5.  Developments in Ophthalmology.  1981b;2:248–61. 

 

Diabetic Retinopathy Study Research Group.  Report 6: Design, methods, and baseline results.  

Report 7: A modification of the Airlie House classification of diabetic retinopathy.  Investigative 

Ophthalmology and Visual Science.  1981;21:1–226. 

 

Diabetic Retinopathy Study Research Group.  Four risk factors for severe visual loss in diabetic 

retinopathy: The third report from the Diabetic Retinopathy Study.  Archives of Ophthalmology.  

1979;97:654–55. 

 

Diabetic Retinopathy Study Research Group.  Photocoagulation treatment of proliferative diabetic 

retinopathy: The second report of Diabetic Retinopathy Study findings.  Ophthalmology.  

1978;85:82–106. 

 

Diabetic Retinopathy Study Research Group.  Preliminary report on effects of photocoagulation 

therapy.  American Journal of Ophthalmology.  1976;81:383–96.  

 

Diabetic Retinopathy Vitrectomy Study Research Group.  Early vitrectomy for severe vitreous 

hemorrhage in diabetic retinopathy.  Four-year results of a randomized trial: Diabetic Retinopathy 

Study report number 5.  Archives of Ophthalmology.  1990;108:958–64. 

 

Diabetic Retinopathy Vitrectomy Study Research Group.  Early vitrectomy for severe proliferative 

diabetic retinopathy in eyes with useful vision: Clinical application of results of a randomized trial, 

Diabetic Retinopathy Vitrectomy Study report number 4.  Ophthalmology.  1988a;95:1321–34. 

 



 

Indian Health Diabetes Best Practices:  Eye Care and Diabetes Page 17 

Diabetic Retinopathy Vitrectomy Study Research Group.  Early vitrectomy for severe proliferative 

diabetic retinopathy in eyes with useful vision: Results of a randomized trial, Diabetic Retinopathy 

Vitrectomy Study report number 3.  Ophthalmology.  1988b;95:1307–20. 

 

Diabetic Retinopathy Vitrectomy Study Research Group.  Early vitrectomy for severe vitreous 

hemorrhage in diabetic retinopathy: Two-year results of a randomized trial, Diabetic Retinopathy 

Vitrectomy Study report number 2.  Archives of Ophthalmology.  1985a;103:1644–52. 

 

Diabetic Retinopathy Vitrectomy Study Research Group.  Two-year course of visual acuity in severe 

proliferative diabetic retinopathy with conventional management: Diabetic Retinopathy Vitrectomy 

Study (DRVS) report number 1.  Ophthalmology.  1985b;92:492–502. 

 

Early Treatment Diabetic Retinopathy Study Group.  Report number 19.  Focal photocoagulation 

treatment of diabetic macular edema: Relationship of treatment effect to fluorescein angiographic and 

other retinal characteristics at baseline.  Archives of Ophthalmology.  1995;113:1144–55. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Aspirin effects on mortality and 

morbidity in patients with diabetes mellitus.  ETDRS Report No. 14.  Journal of the American 

Medical Association.  1992; 268:1292–300. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Fluorescein angiographic risk factors 

for progression of diabetic retinopathy: ETDRS report number 13.  Ophthalmology.  1991;98(5 

Suppl):834–40. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Fundus photographic risk factors for 

progression of diabetic retinopathy: ETDRS report number 12.  Ophthalmology.  1991a;98(5 

Suppl):823–33. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Classification of diabetic retinopathy 

from fluorescein angiograms: ETDRS report number 11.  Ophthalmology.  1991b;98(5 Suppl):807–

22. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Grading diabetic retinopathy from 

stereoscopic color fundus photographs—an extension of the modified Airlie House classification: 

ETDRS report number 10.  Ophthalmology.  1991c;98(5 Suppl):786–806. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Early photocoagulation for diabetic 

retinopathy: ETDRS report number 9.  Ophthalmology.  1991d;98(5 Suppl):766–85. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Effects of aspirin treatment on 

diabetic retinopathy: ETDRS report number 8.  Ophthalmology.  1991e;98(5 Suppl):757–65. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Early Treatment Diabetic Retinopathy 

Study design and baseline patient characteristics: ETDRS report number 7.  Ophthalmology.  

1991f;98(5 Suppl):741–56. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Case reports to accompany Early 

Treatment Diabetic Retinopathy Study reports 3 and 4.  International Ophthalmology Clinics.  

1987a;27:273–333. 

 



 

Indian Health Diabetes Best Practices:  Eye Care and Diabetes Page 18 

Early Treatment Diabetic Retinopathy Study Research Group.  Treatment techniques and clinical 

guidelines for photocoagulation of diabetic macular edema: Early Treatment Diabetic Retinopathy 

Study report number 2.  Ophthalmology.  1987b;94:761–74. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Photocoagulation for diabetic macular 

edema: Early Treatment Diabetic Retinopathy Study report number 4.  International Ophthalmology 

Clinics.  1987c;27:265–72. 

 

Early Treatment Diabetic Retinopathy Study Research Group.  Techniques for scatter and local 

photocoagulation treatment of diabetic retinopathy: Early Treatment Diabetic Retinopathy Study 

report number 3. International Ophthalmology Clinics.  1987d;27:254–64.  

 

Early Treatment Diabetic Retinopathy Study Research Group.  Photocoagulation for diabetic macular 

edema: Early Treatment Diabetic Retinopathy Study report number 1.  Archives of Ophthalmology.  

1985;103:1796–806. 

 

Ferris FL, Chew EY, and Hoogwerf BJ.  Serum lipids and diabetic retinopathy. Early Treatment 

Diabetic Retinopathy Study Research Group.  Diabetes Care.  1996;19(11):1291–93. 

 

Ferris FL III, Podgor MJ, and Davis MD; the Diabetic Retinopathy Study Research Group.  Macular 

edema in diabetic retinopathy study patients: Diabetic Retinopathy Study report number 12.   

Ophthalmology.  1987;94:754–60. 

 

Fong DS, Aiello L, Gardner TW, King GL, Blankenship G, Cavallerano JD, Ferris FL III, and Klein 

R.  Retinopathy in diabetes.  Diabetes Care.  2004;27:S84–87. 

 

Fong DS, Ferris FL 3rd, Davis MD, and Chew EY.  Causes of severe visual loss in the early 

treatment diabetic retinopathy study: ETDRS report number 24. Early Treatment Diabetic 

Retinopathy Study Research Group.  American Journal of Ophthalmology.  1999;127(2):137–41. 

 

Fong DS, Aiello LM, Gardner TW, King GL, Blankenship G, Cavallerano J D, Ferris FL III, and 

Klein R.  Retinopathy in diabetes.  Diabetes Care.  2004;27(Suppl 1):S84–87. 

 

Goldzweig CL, Rowe S, Wenger NS, MacLean CH, and Shekelle PG.  Preventing and managing 

visual disability in primary care: clinical applications.  Journal of the American Medical Association.  

2004;291(12):1497–502. 

 

Giusti C.  Retinopathy in juvenile diabetes: a 10-year (1990–2000) review.  Pediatric Diabetes. 

2001;2(2):83–93. 

 

Kaufman SC, Ferris FL III, et al.; the DRS Research Group.  Factors associated with visual outcome 

after photocoagulation for diabetic retinopathy: Diabetic Retinopathy Study report number 13.  

Investigations in Ophthalmology and Visual Science.  1989;30:23–28. 

 

Kinyoun JL, Martin DC, Fujimoto WY, and Leonetti DL.  Ophthalmoscopy versus fundus 

photographs for detecting and grading diabetic retinopathy.  Investigations in Ophthalmology and 

Visual Science.  1992;33(6):1888–93. 

 

Klein BE, Klein R, Moss SE, and Palta M.  A cohort study of the relationship of diabetic retinopathy 

to blood pressure.  Archives of Ophthalmology.  1995;113(5):601–06. 

 



 

Indian Health Diabetes Best Practices:  Eye Care and Diabetes Page 19 

Klein R.  The epidemiology of diabetic retinopathy: Findings from the Wisconsin epidemiologic 

study of diabetic retinopathy.  International Ophthalmology Clinics.  1987;27(4):230–38. 

 

Klein R, Klein BE, and Moss SE.  The Wisconsin Epidemiological Study of diabetic retinopathy: A 

review.  Diabetes/Metabolism Reviews.  1989;5(7):559–70. 

 

Klein R, Klein BE, Moss SE, and Cruickshanks KJ.  The Wisconsin Epidemiological Study of 

diabetic retinopathy: XVII.  The 14-year incidence and progression of diabetic retinopathy and 

associated risk factors in type 1 diabetes.  Ophthalmology.  1998;105(10):1801–15. 

 

Klein R, Klein BE, Moss SE, Davis MD, and DeMets DL. Glycosylated hemoglobin predicts the 

incidence and progression of diabetic retinopathy.  Journal of the American Medical Association. 

1988;260(19):2864–71. 

 

Klein R, Klein BE, Moss SE, Davis MD, and DeMets DL.  The Wisconsin epidemiologic study of 

diabetic retinopathy. VI. Retinal photocoagulation.   Ophthalmology.  1987;94(7):747–53. 

 

Klein R, Klein BEK, Moss SE, Davis MD, and DeMets DL. The Wisconsin Epidemiologic Study of 

Diabetic Retinopathy. II. Prevalence and risk of diabetic retinopathy when age at diagnosis is less 

than 30 years.  Archives of Ophthalmology.  1984;102:520–26. 

 

Klein R, Klein BEK, Moss SE, Davis MD, and DeMets DL. The Wisconsin Epidemiologic Study of 

Diabetic Retinopathy. III. Prevalence and risk of diabetic retinopathy when age at diagnosis is 30 or 

more years.  Archives of Ophthalmology.  1984;102:527–32. 

 

Klein R, Moss SE, and Klein BE.  Is gross proteinuria a risk factor for the incidence of proliferative 

diabetic retinopathy?  Ophthalmology.  1993;100(8):1140–46. 

 

Kohner EM, Aldington SJ, Stratton IM, Manley SE, Holman RR, Matthews DR, and Turner RC, for 

the United Kingdom Prospective Diabetes Study.  Diabetic retinopathy at diagnosis of non-insulin-

dependent diabetes mellitus and associated risk factors: United Kingdom Prospective Diabetes Study, 

30.  Archives of Ophthalmology.  1998;116:297–303. 

  

Kohner EM, Stratton IM, Aldington SJ, Holman RR, and Mathews DR.  Relationship between the 

severity of retinopathy and progression to photocoagulation in patients with type 2 diabetes mellitus 

in the UKPDS (UKPDS 52).  Diabetic Medicine.  2001;18(3):178–94. 

 

Marshall G, Garg SK, Jackson WE, Holmes DL, and Chase HP.  Factors influencing the onset and 

progression of diabetic retinopathy in subjects with insulin-dependent diabetes mellitus.  

Ophthalmology.  1993;100(8):1133–39. 

 

Moss SE, Klein R, Kessler SD, and Richie KA.  Comparison between ophthalmoscopy and fundus 

photography in determining severity of diabetic retinopathy.  Ophthalmology.  1985;92(1):62–67. 

 

Moss SE, Klein R, and Klein BE.  Factors associated with having eye examinations in persons with 

diabetes.  Archives of Family Medicine.  1995;4(6):529–34. 

 

Orr P, Barron Y, Schein OD, Rubin GS, and West SK.  Eye care utilization by older Americans: the 

SEE Project. Salisbury Eye Evaluation.  Ophthalmology.  1999;106(5):904–09. 



 

Indian Health Diabetes Best Practices:  Eye Care and Diabetes Page 20 

Rand LI, Prud’homme GJ, Ederer F, and Canner PL; Diabetic Retinopathy Research Group.  Factors 

influencing the development of visual loss in advanced diabetic retinopathy: Diabetic Retinopathy 

Study (DRS) Report No. 10.  Investigations in Ophthalmology and Visual Science.  1985;26(7)983–

91. 

 

Schachat AP, Hyman L, Leske MC, Connell AM, Hiner C, Javornik N, and Alexander J.  

Comparison of diabetic retinopathy detection by clinical examinations and photograph gradings.  

Barbados (West Indies) Eye Study Group.  Archives of Ophthalmology.  1993;111(8):1064–70. 

 

Schoenfeld ER, Greene JM, Wu SY, and Leske MC.  Patterns of adherence to diabetes vision care 

guidelines: Baseline findings from the Diabetic Retinopathy Awareness Program.  Ophthalmology.  

2001;108(3):563–71. 

 

Sjolie AK, Stephenson J, Aldington S, Kohner E, Janka H, Stevens L, and Fuller J.  Retinopathy and 

vision loss in insulin-dependent diabetes in Europe.  The EURODIAB IDDM Complications Study.  

Ophthalmology.  1997;104(2):252–60. 

 

Taylor HR, Vu HT, McCarty CA, and Keeffe JE.  The need for routine eye examinations. 

Investigations in Ophthalmology and Visual Science.  2004;45:2539–42. 

 

Turner RC.  The UK prospective diabetes study. A review.  Diabetes Care.  1998;21(Suppl 3):C35–

38. 

 

United Kingdom Prospective Diabetes Study Group.  Effect of intensive blood-glucose control with 

sulphonylureas or insulin compared with conventional treatment and risk of complications in patients 

with type 2 diabetes: UKPDS 33.  Lancet.  1998a;352(9131):837–53. 

 

United Kingdom Prospective Diabetes Study Group.  Tight blood pressure control and risk of 

macrovascular and microvascular complications in type 2 diabetes: UKPDS 38.  British Medical 

Journal.  1998b;317(7160):703–13. 

 

West K, Edreich L, and Stober J.  A detailed study of risk factors for retinopathy and nephropathy in 

diabetes.  Diabetes.  1980;29:501–08. 

 

World Health Organization.  Prevention of Diabetes Mellitus.  Geneva: WHO, 1994.  


