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Abstract 

Background: Diabetic retinopathy (DR) affects approximately 9.6 million people in the United States 
(US) and is the leading cause of vision loss in working-age adults. However, less than 50% of people 
with diabetes in the US undergo the recommended screening. We aimed to assess need for DR 
screening (DRS) at the University of Michigan Student-Run Free Clinic (UMSRFC) and examine current 
DRS documentation practices to inform quality improvement initiatives at the clinic. 
Methods: We conducted a needs-assessment survey of 67 patients to examine access to eye and vi-
sion care among patients seen at the UMSRFC between January and April 2023. Descriptive analysis 
of survey data was performed. A retrospective chart review of all patients seen at the clinic between 
March 2021 and March 2023 was conducted to evaluate documentation of DRS in the medical record. 
These results informed the development of a DRS initiative at the clinic. 
Results: Of the 67 patients surveyed, 17 had a diagnosis of diabetes. Twenty-six patients reported an 
eye problem, of which 16 (62.0%) reported blurry vision, 9 (35.0%) reported floaters, and 1 (4.0%) re-
ported dark/empty areas in their vision. Chart review yielded 404 patients, of which 70 had a diagnosis 
of type 2 diabetes. Twenty-eight (40.0%) had any mention of a diabetic eye exam in their chart, and 12 
of these were up to date with the American Diabetes Association (ADA) screening guidelines. Twenty-
three (33.0%) patients had any mention of a referral to an optometrist or ophthalmologist in their 
chart. On the DRS day, three patients were screened for DR. No cases of DR were identified. 
Conclusion: Survey and chart review data indicated a need for increased DRS and improved docu-
mentation practices of DRS at the UMSRFC. A DRS initiative was successfully implemented at the 
UMSRFC under the oversight of an ophthalmologist. 
 
 

Introduction 
 
     Approximately 37.3 million people in the 
United States (US) have a diagnosis of diabetes, 
and an additional eight million are estimated to 
have undiagnosed diabetes.1 The prevalence of 
diabetes is rising at an unprecedented rate, with 
the CDC predicting a staggering 700% increase 
in the number of young people with diabetes by 
2060.2 Diabetic retinopathy (DR) is the most com-
mon complication of diabetes and the leading 
cause of vision loss in working-age adults.3,4 DR is 
a microangiopathy of the retina that is worsened 

by poor glycemic and metabolic control.5,6 In the 
US, approximately 9.6 million people have DR, a 
number that is expected to double by 2050.7,8 
Given this concerning trend, early diagnosis and 
treatment of the disease is critical to prevent vi-
sion loss among patients.  
     The American Diabetes Association recom-
mends a dilated eye exam every one to two years 
in individuals with diabetes to screen for DR.9 
However, less than 50% of people with diabetes 
in the US undergo the recommended screen-
ing.10 This is particularly concerning because DR 
is asymptomatic in its early stages and treatment 
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cannot restore vision that has already been lost.11 
Low screening rates are attributed, in part, to sys-
temic and socioeconomic barriers including poor 
access to care, insufficient care coordination, and 
high out-of-pocket expenses.12 These barriers re-
strict access to preventive screening, particularly 
in low-income communities, thereby increasing 
the risk of delayed diagnosis and vision-threaten-
ing DR.13  
     Student-run free clinics (SRFCs) provide longi-
tudinal, comprehensive primary care services to 
uninsured patients and can serve as an im-
portant source of vision and eye health screening 
in low-income communities. However, only 21.7% 
of student-run free clinics across the US offer rou-
tine eye care.14 As a result, patients with or at risk 
for DR at student-run free clinics are referred to 
external optometry or ophthalmology services 
where follow-up can take several weeks or may 
not occur at all. Furthermore, failure to document 
DR screening (DRS) in the electronic medical rec-
ord (EMR) may contribute to providers overlook-
ing DR and not making timely referrals when 
screening is due.  
     The University of Michigan Student Run Free 
Clinic (UMSRFC), first established in 2012, pro-
vides high quality health care to uninsured and 
under-insured adults.15 The clinic is the sole pro-
vider of free primary health care in Livingston 
County and provides care to approximately 400 
patients each year. This study aimed to assess the 
need for DRS at the UMSRFC and examine cur-
rent practices for documenting DRS in the EMR. 
This assessment informed the development of a 
diabetic retinopathy screening day at the 
UMSRFC to improve access to eye health ser-
vices. 
 

Methods 
 
     This study was deemed exempt by the Univer-
sity of Michigan Institutional Review Board 
(HUM00237348). 
 
Pilot Needs Assessment Survey 
     This report is part of a mixed-methods study to 
inform quality improvement initiatives at the 
UMSRFC. The first phase was a needs-assess-
ment survey, which was administered to patients 
seen at the clinic over a 3-month period. This 

eight-question survey consisted of multiple-
choice and free-text response questions regard-
ing diabetes diagnosis, previous/current eye di-
agnoses, previous/current eye concerns (e.g., 
blurry vision, dark or empty areas in visual fields), 
where patients receive their eyeglasses prescrip-
tion, and patients’ most recent visit to an ophthal-
mologist (online appendix). All responses were 
anonymized, and results were descriptively ana-
lyzed using Microsoft Excel (Version 2304, Mi-
crosoft, Redmond, WA). Survey results are re-
ported as frequency-percent for multi-level and 
dichotomous variables. 
 
Chart Review 
     We completed a retrospective chart review of 
all patients seen at the clinic between March 2021 
and March 2023 (n=404), extracted from Practice 
Fusion (EMR; Allscripts, San Francisco, CA). Varia-
bles of interest included diabetic diagnosis, doc-
umented eye concerns, most recent Hemoglobin 
A1c (HbA1c) value (%), documentation of any DRS 
in the EMR, and date of referral to optometry or 
ophthalmology, if available. Diabetic diagnoses 
included type 2 diabetes mellitus with complica-
tions, without complications, with unspecified 
complications, with diabetic polyneuropathy, or 
with unspecified diabetic retinopathy. Demo-
graphic data included gender, age, race/ethnic-
ity, and preferred language. All protected health 
information (PHI) from the chart review was de-
identified and stored in a Health Insurance Port-
ability and Accountability Act (HIPAA)-compliant 
folder, accessible only to those with direct in-
volvement in this study.  
 
Diabetic Retinopathy Screening Day Implemen-
tation 
     A UMSRFC leadership team member devel-
oped and presented a proposal to the UMSRFC 
advisory board regarding the implementation of 
a diabetic retinopathy screening day at the clinic, 
and advisory board approval was granted. Pa-
tients with a diagnosis of type 2 diabetes were se-
lected at random and contacted by phone by 
leadership team members to schedule an ap-
pointment. Patients were asked the date of their 
last eye exam, and those who had a dilated eye 
exam for DR in the past year were excluded from 
participating. Providers from the University of 
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Figure 1. Representation of Diabetic Retinopathy Screening Day workflow at the University of Michi-
gan Student-Run Free Clinic 

 

 
DR: diabetic retinopathy; MD: Doctor of Medicine; DRS: diabetic retinopathy screening.  

Michigan Department of Ophthalmology and 
Visual Sciences were recruited by email and word 
of mouth to participate in the screening day and 
conduct dilated eye exams. A medication proto-
col for the use of dilating eye drops was drafted 
by clinic leadership team members and ap-
proved by the UMSRFC advisory board and an 
ophthalmology faculty member. Dilating eye 
drops and post-mydriatic sunglasses were pur-
chased by the clinic prior to the screening day. An 
indirect ophthalmoscope was loaned by the Uni-
versity of Michigan Department of Ophthalmol-
ogy and Visual Sciences and brought to the clinic 
by a resident ophthalmologist.  
     On the day of the screening event (Figure 1), 
patients were greeted at by intake volunteers 
and completed an informed consent form. Once 
patients were roomed, medical student volun-
teers assessed visual acuity and conducted a 
penlight exam under the supervision of an oph-
thalmology provider. Dilating eye drops (2.5% 
phenylephrine and 1% tropicamide) were admin-
istered to patients by students overseen by the 
provider. 20-30 minutes after the drops were ad-
ministered, patients were assessed for dilation 
and indirect ophthalmoscopy was conducted by 

the ophthalmology provider to assess for diabetic 
retinopathy. Point-of-care HbA1c levels were ob-
tained using fingerstick blood samples from pa-
tients who had not had a HbA1c test in the past 
three months. At the end of the visit, patients re-
ceived their diagnosis, if applicable, and dis-
cussed next steps for follow-up. 
 

Results 
 
Needs Assessment Survey Results 
     Of the 67 patients surveyed, 17 (25.0%) had a di-
agnosis of diabetes (type 1 or 2). Thirty (46.0%) of 
the 67 patients reported having access to eye/vi-
sion care and 36 (54.0%) did not. Twenty-six pa-
tients reported an ongoing eye problem, of 
which, 16 (62.0%) patients reported blurry vision, 9 
(35.0%) patients reported floaters, and 1 (4.0%) re-
ported dark or empty areas in their vision. Nine-
teen of 67 (28.0%) patients saw an eye doctor in 
the last year, 20 (30.0%) patients saw an eye doc-
tor in the last 1-2 years, and 9 (13%) patients saw 
an eye doctor 3-5 years ago.  
 
Chart Review Results 
     Chart review yielded 404 patients seen at the 
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Table 1. Demographic data for patients included in chart review 
 

Characteristic Number of patients, n (%) Patients with pre-diabetes  
diagnosis, n (%) 

Patients with diabetes  
diagnosis, n (%) 

Patients seen between March 2021  
   and March 2023 

404 (100) 39 (10.0) 70 (17.0) 

Age (years)    

     18-40 131 (32.0) 2 (5.0) 4 (6.0) 

     41-65 225 (56.0) 28 (72.0) 51 (73.0) 

     >65 48 (12.0) 9 (23.0) 15 (21.0) 

Ethnicity    

     Hispanic 25 (6.0) 6 (15.0) 8 (11.0) 

     Non-Hispanic 72 (18.0) 4 (10.0) 7 (10.0) 

     Not specified 307 (76.0) 29 (75.0) 55 (79.0) 

Preferred language    

     English 340(84.0) 28 (72.0) 57 (82.0) 

     Spanish 49 (12.0) 9 (23.0) 11 (16.0) 

     Hindi 3 (1.0) 0 (0.0) 1 (1.0) 

     Russian 3 (1.0) 2 (5.0) 0 (0.0) 

     Chinese 1 (0.2) 0 (0.0) 0 (0.0) 

     Other 8 (2.0) 0 (0.0) 1 (1.0) 

 

clinic between March 2021 and March 2023. De-
mographic data for this cohort are provided in Ta-
ble 1. Seventy patients (17.0%) had a diagnosis of 
type 2 diabetes. The average HbA1C for the pa-
tients with diabetes was 7.8%, with a range of 
5.2%-17.8%. Twenty-eight (40.0%) of the 70 had 
any mention of a diabetic eye exam in their chart 
from any point in time. Explicit documentation of 
a previous diabetic eye exam was found in 17 of 
70 patients’ (24.0%) charts, and 12 (71.0%) of these 
17 patients were up to date with the ADA screen-
ing guidelines (DRS performed in the last 1-2 
years) as of their last visit at the UMSRFC. Twenty-
three of 70 (33.0%) patients had mention of a re-
ferral to an optometrist or ophthalmologist for an 
eye exam in their chart. 
 
Diabetic Retinopathy Screening Day Results 
     We contacted 36 patients by phone to attend 
the diabetic retinopathy screening day. Patients 
were randomly selected and contacted from the 
cohort of patients who were due for DRS based 
on chart review. For those unable to be con-
tacted, a voicemail was recorded describing the 
DR screening day. In total, four patients sched-
uled an appointment for DR screening. Prior to 
the screening day, there were two cancellations 

and zero no-shows on the screening day. DRS ex-
ams were also offered to any patients who were 
being seen for a general wellness visit and had a 
diabetes diagnosis. In total, three patients with a 
diagnosis of type 2 diabetes were seen by an oph-
thalmology provider and screened for DR. One 
patient had never had a dilated eye exam, one 
patient had their last eye exam over 10 years ago, 
and one patient had their last exam one to two 
years ago. Of the three eye exams conducted, one 
patient had a normal eye exam, one patient had 
a finding of exudative maculopathy in the tem-
poral macula, and one patient had peripheral 
cobblestone changes. No cases of diabetic reti-
nopathy were visualized.  
 

Discussion 
 
     Diabetic retinopathy is a harmful, yet prevent-
able complication of diabetes. Previous studies 
have found that low socioeconomic status is a 
risk factor for developing DR due, in part, to de-
creased access to screening and lack of health in-
surance.16 Our comprehensive mixed-methods 
study uncovered two main findings. First, despite 
citing many eye concerns, most patients seen at 
the UMSRFC did not have access to eye/vision 
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care. Second, there were inconsistencies in the 
documentation of DRS in the EMR, which may be 
contributing to lower screening rates within our 
patient population. Addressing these issues is vi-
tal to ensure equitable healthcare access and ef-
fective management of DR in vulnerable patient 
populations.  
     While our study did not directly measure dia-
betic retinopathy screening rates due to a lack of 
data and documentation of DRS in the EMR, 
studies have found that DRS rates are particularly 
low in socioeconomically disadvantaged popula-
tions and those without health insurance.17 These 
patients are at an increased risk for severe com-
plications from diabetes, including vision loss and 
blindness. Of the three patients who were 
screened for DR during our screening event, one 
patient had never had an eye exam for DRS, and 
one had an eye exam over 10 years ago, highlight-
ing the need for increased access to vision care in 
our patient population. For patients with abnor-
mal findings during the screenings, we improved 
our referral practices to local optometry clinics. 
Additionally, we connected patients with our in-
surance and referral coordinators to assist in ob-
taining Medicaid or institutional financial assis-
tance if patients were eligible and in need of fur-
ther ophthalmic care.  
     This study also revealed significant gaps re-
garding documentation of DRS within the 
UMSRFC’s EMR. This may be partially explained 
by clinic workflow given that the UMSRFC has ro-
tating volunteer providers and students on a 
weekly basis. The UMSRFC also lacks a standard-
ized protocol for charting, and as a result, we 
found that documentation of screenings can be 
irregular and infrequent. The absence of proper 
DRS documentation may also be attributed to 
providers not routinely inquiring about DRS dur-
ing patient visits. Many patients seen at the 
UMSRFC have multiple chronic conditions and 
limited time during visits poses a challenge to ad-
dressing each concern. Unfortunately, lack of ad-
equate charting can put patients at risk of miss-
ing critical screening checkpoints, as evidenced 
by some patients having partial documentation 
but still not meeting ADA standards for compli-
ance. Notably, the clinic's current workflow does 
not have reminders for providers to inquire about 
the timing and results of DRS for patients with 

diabetes. To address this issue, the study team 
proposed and received approval from the 
UMSRFC Advisory Board to include two ques-
tions about eye screening in the patient intake 
packet. of care and promote better management 
of diabetic retinopathy in the clinic's patient pop-
ulation. 
 
Limitations 
     Our study has several limitations. First, we con-
ducted surveys with only a subset of clinic pa-
tients over a three-month period, and we did not 
assess barriers in patients who did not complete 
the needs assessment survey, which may limit 
the generalizability of our findings. Nevertheless, 
we were able to successfully reach 67 patient re-
spondents, who provided valuable and diverse in-
sights. Second, all patients who attended the 
screening day were English-speaking. To pro-
mote inclusivity, we plan to make use of inter-
preters to attract more non-English speaking pa-
tients to screening events as these patients com-
prise a significant subset of patients with diabe-
tes at our clinic (28%). Additionally, we did not 
gather data on race and ethnicity in our chart re-
view given that it was unspecified in most patient 
charts. However, we accounted for diversity in 
ethnicity, age, and preferred language in our de-
scriptive analysis. Lastly, our survey results indi-
cated that many patients were interested in re-
ceiving prescription services at the clinic. Due to 
a lack of ophthalmic equipment and limited 
clinic resources, however, we were unable to pro-
vide patients with glasses prescriptions. To ad-
dress this limitation, we provided printed flyers 
with information on low-cost, local optometry 
services.  
 
Future Directions 
     In our efforts to increase the number of DRS 
events and reach more patients, we have identi-
fied several future interventions that can be im-
plemented at the free clinic. First, investing in a 
remote retinal screening device could eliminate 
the necessity for an in-person ophthalmologist at 
screening events. This device would enable us to 
conduct eye exams for individuals with diabetes 
during their routine general medical visits, en-
hancing convenience for both patients and pro-
viders. Second, to better reach the clinic’s 
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Spanish-speaking patient population, we plan to 
partner with Community-Led Interpretation for 
Medical Equity, a student-based interpreter ser-
vice, to help assess needs and schedule appoint-
ments. Furthermore, we plan to implement re-
minder notification systems within patient charts 
to maximize patient engagement and participa-
tion in DRS events and reduce the risk of missed 
opportunities for health maintenance. Finally, in 
response to concerns raised by patients regard-
ing the cost of prescription eye care, we are ex-
ploring future possibilities to establish a program 
that provides free, recycled glasses to patients. 
 

Conclusion 
 
     Survey and chart review data indicated a need 
for increased DRS at the UMSRFC. To address this 
issue, we plan to implement a formal, quarterly 
DRS program under the guidance and oversight 
of an ophthalmologist. Moreover, chart review 
analysis revealed a significant lack of documen-
tation concerning DRS in current practices. Inter-
ventions to improve the standardization of 
screening documentation in the EMR include the 
addition of two questions about most recent eye 
screening to the UMSRFC patient intake form 
and the creation of a template in the EMR to en-
sure consistent documentation of DRS by provid-
ers and volunteers. 
     By implementing these interventions, we aim 
to strengthen our DRS program, enhance patient 
care, and foster collaboration between the 
UMSRFC team and ophthalmology providers. 
This systematic approach to documentation will 
also enable us to regularly monitor and address 
patients' eye health leading to better overall 
health outcomes for our clinic population. 
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