
O R I G I N A L  R E S E A R C H

Analysis of Socioeconomic Factors Affecting 
Follow-Up in a Glaucoma Screening Program

Patrick C Staropoli1 

Richard K Lee1 

Zachary A Kroger2 

Karina Somohano 3 

Matthew Feldman4 

Jennifer D Verriotto1 

Adam Aldahan5 

Potyra R Rosa1 

William J Feuer1 

D Diane Zheng6 

David J Lee1,6 

Byron L Lam1

1Bascom Palmer Eye Institute, University 
of Miami Miller School of Medicine, 
Miami, FL, USA; 2Ophthalmology 
Department, Baylor College of Medicine, 
Houston, TX, USA; 3Ophthalmology 
Department, New York Presbyterian 
Hospital, New York, NY, USA; 
4Neurology Department, University of 
Miami Miller School of Medicine, Miami, 
FL, USA; 5Dermatology Department, 
University of Minnesota, Minneapolis, 
MN, USA; 6Department of Public Health 
Sciences, University Miami School of 
Medicine, Miami, FL, USA 

Purpose: To determine what socioeconomic factors affect follow-up in a glaucoma screen
ing program.
Patients and Methods: This was a retrospective cohort study of six health fairs in South 
Florida from October 2012 to March 2013 among socially and economically disadvantaged 
populations. Visual acuity (VA), intraocular pressure (IOP), cup-to-disc ratio (CDR), and 
visual field testing were obtained to identify glaucoma suspects. Glaucoma suspects were 
defined as having intraocular pressure ≥24 mm Hg, cup-to-disc ratio of ≥0.6 in either eye, or 
glaucomatous defects on visual field testing. In July 2015, telephone surveys were adminis
tered to assess follow up and socioeconomic factors.
Results: Seventy-two out of 144 (50%) glaucoma suspects responded to the survey and were 
included in the analysis. Of the 72 respondents, average age was 52.8 years old and 65% 
were female. The most common race was African American (69%) and ethnicity was Haitian 
(51%). Glaucoma suspects who followed up were significantly more likely to have health 
insurance compared to those who did not follow up (74% vs 43%, p = 0.014). No significant 
difference in follow-up based on age (p = 0.125), education (p = 0.151), gender (p = 0.48), or 
ethnicity (p = 0.707) was identified. Of the 30 respondents, who did not follow up, the most 
common reasons were “no insurance” (57%, 17/30) and “not worried” (33%, 10/30).
Conclusion: Insurance was the main socioeconomic factor in determining whether glau
coma suspects followed up after community health screenings. Streamlining social services 
could increase clinical access of glaucoma suspects.
Keywords: epidemiology, follow-up, glaucoma, socioeconomics

Introduction
Glaucoma is the leading cause of irreversible blindness worldwide.1 Glaucoma is 
projected to affect 76 million people in 2020 and over 111 million people by 2040.1 

Several studies have shown that early intervention can prevent glaucoma progres
sion and blindness.2 However, early glaucoma is frequently asymptomatic, leading 
to a high prevalence of undetected cases.3 Approximately 2.4 million people in the 
United States have undiagnosed glaucoma, particularly in minority and elderly 
populations.3 Risk factors for glaucoma include African American race, advanced 
age, low socioeconomic status, and positive family history.4

Targeting high risk and underserved populations for glaucoma screening is 
recommended by the American Academy of Ophthalmology Preferred Practice 
Pattern Guidelines.5 Medicare & Medicaid fund yearly eye exams in African 
Americans over 50 years old and Hispanic Americans over 65 years old.6 For 
people without established physicians, community screenings have shown utility in 
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identifying glaucoma suspects.7–9 However, achieving fol
low-up in clinic is a significant obstacle that has not been 
well reviewed.10

This study examines what socioeconomic factors are 
associated with failure to follow up, after identifying glau
coma suspects at community health screenings in South 
Florida.

Materials and Methods
This retrospective cohort study was approved by the 
University of Miami Miller School of Medicine 
Institutional Review Board (IRB) and was compliant 
with the Health Insurance Portability and Accountability 
Act. The described research adhered to the tenets of the 
Declaration of Helsinki. This study was conducted as part 
of the Ocular Screening Study in conjunction with the 
University of Miami Miller School of Medicine’s commu
nity health fairs. These free events screen for glaucoma, 
hypertension, cholesterol, diabetes, and osteoporosis, 
among other diseases. Data were collected from 
October 2012 to March 2013 at six different economically 
and socially disadvantaged locations in South Florida tar
geting underserved populations including: Little Haiti, 
South Dade, Upper Keys, Key West, Broward, and 
Liberty City. Advertisements included flyers, newspaper, 
and public radio.

All participants gave written informed consent and par
ents or legal guardians provided informed consent for 
patients under 18 years of age. Translators were available 
if necessary. A standardized paper-based questionnaire was 
administered to determine: age, gender, ethnicity, health 
insurance status, last eye examination, history of glaucoma 
and years since diagnosis, family history of glaucoma 
including which family member(s), history of diabetes and 
years since diagnosis, insulin dependence, history of hyper
tension and years since diagnosis, and average blood 
pressure.

Snellen Visual Acuity (VA) was tested in both eyes with 
current refractive lenses. If VA was worse than 20/40, partici
pants were tested with pinhole and VA was recorded. Visual 
field tests were completed on every participant using 
a Frequency Doubling Technology (FDT) perimeter 
(Humphrey FDT, Welch Allyn, Skaneateles, NY) in C-20-5 
screening mode. Results were interpreted based on the Total 
Deviation plot by counting the sectors with a probability of 5% 
or worse, as described by Bokman et al (2014).11 A “normal” 
test was defined by 0 or 1 missed sectors, a “suspect” test was 
2 missed sectors, and an “abnormal” test was 3 or more missed 

sectors. A visual field was considered unreliable if there was 
more than 1 out of 3 false positives, or if more than 50% of 
sectors were abnormal. Unreliable and “abnormal” test results 
were repeated for confirmation. Intraocular pressure (IOP) was 
obtained with a Tono-Pen XL (Reichert Technologies, Depew, 
NY). Central corneal thickness (CCT) was obtained with an 
ultrasound pachymeter (Pachette 3, DGH Technology, Exton, 
PA). Medical students were trained in these techniques and 
worked alongside ophthalmology residents, fellows, and 
attendings from the Bascom Palmer Eye Institute. Cup-to- 
disc ratio (CDR) was measured by direct ophthalmoscopy 
using a Pan-Optic (Welch-Allyn) direct ophthalmoscope 
through a non-dilated pupil by an ophthalmology resident or 
fellow.

Glaucoma suspects were defined as having one of the 
following criteria in at least one eye: IOP greater than or 
equal to 24 mmHg, a vertical CDR greater than or equal to 
0.7, glaucomatous changes of the optic disc (eg, rim thin
ning, nerve fiber defect), or visual field loss on perimetry 
as defined above and as previously described by Bokman 
et al.11 Glaucoma suspects were given a “glaucoma refer
ral” form, a copy of their test results, and contact informa
tion with instructions on how to obtain an appointment 
with local community ophthalmologists. The public muni
cipal Jackson Memorial Hospital or the University of 
Miami Miller School of Medicine’s Bascom Palmer Eye 
Institute were given as alternative options if the patient 
preferred. Other abnormal ocular findings were also 
reported such as cataracts, macular degeneration, or dia
betic retinopathy. Participants with abnormal findings 
received an “ophthalmic referral” and follow-up informa
tion as above. Normal examinees were told to return for 
routine follow-up and dilated eye examination every 1 to 2 
years. All patients were counseled about their diagnosis 
and the importance of follow-up by a physician.

In 2015, a standardized and scripted telephone survey 
was administered to participants who attended the commu
nity health screenings in 2012 and 2013. The survey ques
tions and administration were adapted from other published 
glaucoma screening programs in the literature7,12 

LexisNexis, an online internet service, was used to identify 
working numbers when phone numbers previously provided 
were incorrect or no longer in service. Phone calls were 
placed between 8am and 8pm. Six phone call attempts 
were made over a 3-week period. The survey asked for the 
participant’s age, gender, race, ethnicity, highest level of 
education, and type of health insurance. Participants were 
then asked if they followed up with an eye doctor since the 
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screening, the diagnosis they were given (if any), and time 
since last eye exam. Those who did not follow up were 
asked why. Choices included: “not worried”, “no time”, 
“no transportation”, “no insurance”, “trouble communicat
ing with doctor”, and “other,” in which the patient was able 
to provide an open-ended response. Follow-up data were 
self-reported and not confirmed by medical record review 
given that subjects could have followed up with outside 
providers. If the patient needed to follow up with an eye 
care provider and had not, information to schedule an 
appointment was again provided.

Statistical analysis was performed using Statistical 
Package for the Social Sciences software (SPSS V25.0 
Inc, Chicago, Illinois, USA). Student’s 2-sided t-test, 
exact chi-squared, and Fisher’s exact test were used for 
statistical comparison. A p-value of <0.05 was considered 
statistically significant.

Results
Four hundred sixty-six participants were screened at 6 
community health fair sites from 2012 to 2013. Out of 

those participants, 30.3% (146/466) were identified as 
glaucoma suspects and eligible for the study. Forty-nine 
percent (72/146) of glaucoma suspects were successfully 
contacted, and 58% (42/72) of those respondents followed 
up with an eye care professional.

Table 1 summarizes the demographics of the 466 health 
fair participants, demonstrating the racial and ethnic diver
sity across the screening sites. The most common self- 
identified race/ethnic subgroup was African American in 
Little Haiti, Broward, and Liberty City, Hispanic in South 
Dade, and Caucasian in the Upper Keys and Key West. 
Overall, the average age was 50.5 years old, 16% (74/466) 
had health insurance, 59.7% (278/466) were female, 34.5% 
(161/466) were male, and 5.8% (27/466) did not report. 
Table 2 focuses on the 72 glaucoma suspects who responded 
to the phone survey. The average age was 51.2 years old, 
67% (48/72) were female, and 33% (24/72) were male. The 
most common self-identified race/ethnicity was Haitian 
(60%, 43/72) and Black (26%, 19/72). Most respondents 
had a high school degree or less (57%, 41/72). A majority 
of respondents at this later time point had health insurance 

Table 1 Demographics of All Screened Patients

Site Little 
Haiti

South 
Dade

Upper 
Keys

Key West Broward Liberty 
City

All

No. 147 59 43 61 89 67 466

Average Age ± SD 54±10 46±14 53±11 54±12 48±13 48±13 50.5

Median Age (Range) 57 (18–84) 46 (17–87) 55 (27–70) 55 (16–82) 50 (8–74) 48 (18–91) 52 (8–91)

Insurance Status No. 
(%)

Insured 14 (10) 7 (12) 11 (26) 12 (20) 18 (20) 12 (18) 74 (16)

Uninsured 124 (84) 41 (69) 30 (70) 44 (72) 60 (68) 50 (75) 349 (75)

Unknown 9 (6) 11 (19) 2 (4) 5 (8) 11 (12) 5 (7) 43 (9)

Gender No. (%) Female 86 (59) 40 (68) 27 (63) 28 (46) 54 (61) 43 (64) 278 (60)

Male 51 (35) 13 (22) 14 (33) 29 (48) 31 (35) 23 (34) 161 (35)

Not 

reported

10 (7) 6 (10) 2 (5) 4 (7) 4 (5) 1 (2) 27 (6)

Race/ Ethnicity No. (%) Blacka 116 (79) 3 (5) 0 8 (13) 43 (48) 51 (76) 222 (48)

Whiteb 0 2 (3) 30 (70) 37 (60) 2 (2) 0 71 (15)

Hispanic 3 (2) 44 (75) 8 (19) 10 (16) 28 (31) 7 (10) 100 (22)

Asian 1 (1) 0 0 2 (3) 2 (2) 0 5 (1)

Otherc 27 (18) 10 (17) 5 (12) 4 (7) 13 (15) 9 (13) 68 (15)

Notes: Values reported as number (No.) and percentage (%) of participants “No. (%)” in that column. Age = years. On original survey, was written as a“African American” 
(Haitian not listed) and bCaucasian. cIncludes those who did not respond. 
Abbreviation: SD, standard deviation.
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Table 2 Demographics of Glaucoma Suspects Who Responded to Phone Survey

Site Little 
Haiti

South 
Dade

Upper 
Keys

Key West Broward Liberty 
City

Total

No. of respondents 33 4 5 4 11 15 72

Telephone Response proportion % 56 57 63 36 33 54 49

Average Age ± SD 56 ± 8 44 ± 11 51 ± 11 55 ± 1 52 ± 10 49 ± 8 51 ± 8

Median Age [Range] 58 [38–61] 46 [30–55] 52 [33–63] 55 [54–56] 58 [29–61] 48 [38–61] 53 [29–63]

Gender Female 22 (67) 4 (100) 3 (60) 3 (75) 6 (55) 10 (67) 48 (67)

Race/Ethnicitya Black 0 1 (25) 0 0 7 (64) 11 (73) 19 (26)

Haitian 31 (94) 1 (25) 5 (100) 1 (25) 1 (9) 4 (27) 43 (60)

White 1 (3) 3 (75) 0 1 (25) 3 (27) 0 8 (11)

Asian 0 0 0 2 (50) 0 0 2 (3)

Other 1 (3) 0 0 0 0 0 1 (1)

Highest Education Associate 0 1 (25) 0 0 1 (9) 3 (20) 5 (7)

Bachelor 2 (6) 0 3 (60) 1 (25) 2 (18) 1 (7) 9 (13)

Graduate or 

more

0 0 1 (20) 0 0 0 1 (1)

HS or GED 6 (18) 2 (50) 0 0 3 (27) 5 (33) 16 (22)

Less than HS 18 (55) 0 0 2 (50) 2 (18) 3 (20) 25 (35)

Some college 0 0 0 0 0 1 (7) 1 (1)

Missing 7 (21) 0 0 1 (25) 3 (27) 2 (13) 13 (18)

Type of insurance Employer 2 (6) 0 0 0 4 (36) 2 (13) 8 (11)

Individual 8 (24) 0 4 (80) 2 (50) 4 (36) 5 (33) 23 (32)

Medicaid 2 (6) 1 (25) 0 0 0 0 3 (1)

Medicare 3 (9) 0 1 (20) 0 0 0 4 (6)

Other 2 (6) 0 0 1 (25) 0 0 3 (1)

No Insurance 14 (42) 3 (75) 0 1 (25) 1 (9) 7 (47) 26 (36)

Refused/ 

Missing

2 (6) 0 0 0 2 (18) 1 (7) 5 (7)

Saw Eye Doctor After 

Screening

Yes 20 (61) 1 (25) 3 (60) 3 (75) 9 (82) 6 (40) 42 (58)

No 13 (39) 3 (75) 2 (40) 1 (25) 2 (18) 9 (60) 30 (42)

Time Since Last Eye 
Exam

>2 years ago 7 (21) 0 2 (40) 1 (25) 2 (18) 6 (40) 18 (25)

1–2 years ago 3 (9) 0 0 1 (25) 1 (9) 3 (20) 8 (11)

Within 1 y 16 (49) 1 (25) 2 (40) 2 (50) 7 (64) 4 (27) 32 (44)

Never 7 (21) 3 (75) 1 (20) 0 1 (9) 2 (13) 14 (19)

Notes: Values reported as number (No.) and percentage (%) of respondents “No. (%)” in that column/category. aRace/ethnicity data from health fair demographic forms 
(2012–2013). Age = year. 
Abbreviation: SD, standard deviation.
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(64%, 46/72), while 36% (26/72) did not. At the time of 
survey, 44% (32/72) of respondents had seen an eye care 
provider in the previous year. The sites with the lowest 
proportions of follow-up were South Dade (25%, 1/4) and 
Liberty City (40%, 6/15). These sites also had the highest 
uninsured proportions (75% [3/4] and 47% [7/15], respec
tively) and youngest patients (44±11 and 49±8 years old, 
respectively).

Table 3 outlines the association between socioeco
nomic factors and clinical follow-up. Overall, 58% (42/ 
72) of respondents followed up with an eye care provider. 
Respondents who followed up were significantly more 
likely to have health insurance compared to those who 
did not follow up (71% insured vs 43% insured, respec
tively, p = 0.014). No significant difference in follow-up 
based on education (p = 0.15), gender (p = 0.48), ethnicity 

Table 3 Association of Socioeconomic Factors with Follow-Up

Saw Eye Care Provider after Screening

Yesa Nob p-value

No. 42 (58) 30 (42)

Age 54.5 ± 8.6 51.1 ± 9.5 0.125

Gender Female 28 (67) 19 (63) 0.482

Ethnicityb Black 11 (26) 8 (27) 0.707

Haitian 22 (52) 15 (50)

White 7 (17) 6 (20)

Asian 2 (4) 0

Other 0 1 (3)

Highest 

Education

Less Than High 

School

16 (38) 9 (30) 0.151

High School or GED 6 (14) 10 (33)

Some College 5 (12) 1 (3)

Bachelors or More 7 (17) 3 (10)

Type of 

Insurance

Any 31 (74) 13 (43) 0.014

Employer 6 (14) 2 (7) 0.090

Individual/Medicare 20 (48) 7 (23)

Medicaid 2 (5) 1 (3)

None 11 (26) 17 (57)

Other 3 (7) 3 (10)

Screening Site Little Haiti 20 (48) 13 (43) 0.227

South Dade 1 (2) 3 (10)

Upper Keys 3 (7) 2 (7)

Key West 3 (7) 1 (3)

Broward 9 (21) 2 (7)

Liberty City 6 (14) 9 (30)

Notes: aValues reported as number (No.) and percentage (%) of patients “No. (%)” in that column/category. bEthnicity data from telephone follow-up survey (2015). 
P-values calculated with Student’s t-test and fisher’s exact test. P<0.05 was considered significant and highlighted in bold.
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(p = 0.71), or screening site (p = 0.23) was identified. 
These results were confirmed by a forward stepwise logis
tic regression which showed that lack of a health plan was 
associated with a 3.5 times higher risk of not following up 
compared to someone with a health plan (OR = 3.5, p = 
0.028). No other variables entered the model (all p > 0.1). 
The most common reasons given for failure to follow-up 
were “no insurance” (57%, 17/30) and “not worried” 
(33%, 10/30), among others (Table 4).

Discussion
The findings of this study are noteworthy because they 
demonstrate that despite robust and free glaucoma screen
ing, socioeconomic barriers can limit their effectiveness. 
Our screening program identified 30% of participants as 
glaucoma suspects, which is similar to other screening 
programs that target high-risk populations (ie, 39% in 
Hark et al14). However, health insurance was 
a significant factor in determining whether these glaucoma 
suspects followed up in clinic (p = 0.014). Lack of health 
insurance was also the most commonly cited reason pro
vided by respondents in the telephone interview for not 
following up. The two screening sites with the lowest 
follow-up (South Dade and Liberty City) also had glau
coma suspects with the highest uninsured proportion and 
lowest average age. This is an unfortunate association 

since younger, higher-risk glaucoma suspects may benefit 
more from early glaucoma diagnosis and intervention.

The failure to follow-up (FFU) proportion in the cur
rent study was 42% (30/72). This is similar to previous 
studies.12–14 However, a variety of reasons for poor fol
low-up have been reported by other authors. 
Transportation is a commonly mentioned issue. Gower 
et al had a FFU proportion of 52.9% (566/1070) and the 
leading reason was lack of transportation (36%; 25/70).12 

Similarly, the Glaucoma Screening Study in New Haven 
had a FFU proportion of 31% (84/273) and a significant 
association was lack of a car (p < 0.01).13 Meanwhile, the 
Philadelphia Glaucoma Detection and Treatment Project 
described a FFU proportion of 38.8% (206/531). This 
program took the unique approach of bringing clinical 
equipment directly to community sites for follow-up visits, 
eliminating the need to refer to a third party or academic 
center.14 In comparison, our program referred to an exten
sive network of local physicians that would decrease the 
barrier of transportation and promote culturally competent 
care between physicians and residents of their community. 
None of the respondents reported an issue with transporta
tion (n = 0).

Patient education also plays an important role. Studies 
have shown that screenings conducted by volunteers have 
relatively higher FFU proportions, possibly due to a lack 
of initial counseling that could lead to misunderstanding 

Table 4 Reasons for Not Following Up After Screening

Site Little Haiti South Dade Upper Keys Key West Broward Liberty City All

No. 13 3 2 1 2 9 30

“Not Worried” 3 (23) 1 (33) 2 (100) 1 (100) 0 3 (33) 10 (33)

“No Time” 0 0 0 0 1 (50) 2 (22) 3 (10)

“No transportation” 0 0 0 0 0 0 0 (0)

“No Insurance” 8 (62) 3 (100) 0 0 1 (6) 5 (56) 17 (57)

“Trouble communicating with doctor” 0 0 0 0 0 0 0 (0)

“Other” 1 (8) 0 0 0 0 1 (11) 2 (7)

Number of Reasons

0 2 (15) 0 0 0 0 1 (11) 3 (10)

1 10 (77) 2 (67) 2 (100) 1 (100) 2 (100) 6 (67) 23 (77)

2 1 (8) 1 (33) 0 0 0 1 (11) 3 (10)

3 0 0 0 0 0 1 (11) 1 (3)

Notes: Values reported as number (No.) and percentage (%) of total patients “No. (%)” in that column/category.
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the importance of follow-up.7,15 Altangerel et al surveyed 
one population of glaucoma screening participants and 
found that while 91% had insurance and 100% had trans
portation, only 29% (71/244) provided an accurate defini
tion of glaucoma. They proposed that lack of education 
may be more important than lack of transportation or 
insurance in determining follow-up.16 Indeed, community 
educational workshops about glaucoma have been shown 
to increase glaucoma evaluation appointments.17 Even 
though the health fairs in the current study were organized 
as multidisciplinary screening sites (and were not con
structed to be glaucoma educational workshops) direct 
patient counseling and education about diagnosis and the 
importance of follow-up was explicitly provided by 
a physician, and none of the respondents reported an 
issue communicating with the doctor (n = 0). When pre
sented as an open-ended question, none of the respondents 
reported lack of trust in their physician as a reason why 
they did not follow up.

Quigley et al made the argument that there is a trend 
toward better follow-up if a more serious diagnosis and 
treatment is given at initial evaluation.7 They showed that 
among those who returned for a clinic visit, the subsequent 
FFU proportion over 1 year was 29% (5/17) among those 
diagnosed with glaucoma, 43% (3/7) among those pre
scribed eye drops, and 68% (25/37) among those not 
prescribed eye drops.7 Similarly, Hark et al found that 
a confirmed diagnosis of glaucoma, increased IOP, and 
recommendation for glaucoma medication or laser periph
eral iridotomy were associated with adherence to follow 
up.14 Our program straddled this line, having physicians 
on-site to screen and counsel patients, although definitive 
diagnosis was deferred until examination in clinic.

Previous research has shown a higher utilization of 
ophthalmic care in those older than 65, female sex, white 
race, those with at least a high school degree, and being in 
the United States for at least 15 years.18,19 Lower utiliza
tion of ophthalmic care has been associated with men, 
lower education, and lack of visual impairment.19,20 In 
terms of follow-up specifically after glaucoma screening, 
male sex, white race, and older age have been associated 
with adherence to follow up,14 while living alone (p = 
0.008) and smoking (p = 0.0005) were associated with 
noncompliance.13 Contrary to these previous studies, we 
did not find an association between race, gender, or age as 
factors influencing follow-up proportions. There was also 
no difference in follow-up between screening sites despite 

the different socioeconomic compositions of the 
subpopulations.

Our results reaffirm previous studies that demonstrated 
an association between follow-up and insurance status. Lee 
et al found significantly higher eye care utilization among 
insured compared to uninsured patients at all levels of visual 
impairment (ie, none, moderate, high).20 Li et al reported 
that those with vision insurance were significantly more 
likely to have eye care visits, recognize friends across the 
street, and read printed material.21 Lack of insurance was 
associated with an increased CDR in a previously published 
subset of our 2011–2013 health fair data (p = 0.019).11 This 
suggests that poor access to eye care leads to missed early 
detection. McClure et al reported that those who never had 
insurance were less likely to have had a previous eye exam 
and more likely to have difficulty in obtaining eye care.19

In comparison, some studies suggest that insurance or 
financial assistance does not lead to better follow-up. 
Quigley et al had a relatively high FFU proportion of 
59% (79/1331) despite providing free clinic visits and 
transportation. However, this could be attributed to having 
technician (rather than physician) screeners and 26% of 
patients not receiving a follow-up appointment.7 Indeed, 
prescheduling appointments at the time of screening was 
previously shown to enhance follow-up.22 Interestingly, 
the Screening To Prevent (SToP) Glaucoma Study demon
strated a FFU of 57.0% (203/356) despite providing free 
follow-up visits, free glasses, prescheduled appointments, 
educational materials, phone and text reminders, and 
social workers to help obtain insurance.15 Insurance status 
was not associated with follow-up in their study (p = 0.39), 
however a majority of their participants (93.8%, 830/885) 
were already insured.23 In contrast, our data showed that 
insurance was the predominant factor affecting follow-up 
in largely underserved populations. Uninsured Miami- 
Dade residents are eligible for a Jackson Card, a form of 
government-funded charity care offered through the muni
cipal Jackson Memorial Hospital Public Health Trust. 
Having social workers on-site to assist with this program 
would be very beneficial for our screening system.

On a larger scale, controversy still exists over glau
coma screening due to the US Preventive Services Task 
Force finding insufficient evidence to recommend it.24 

This recommendation has been criticized for giving pri
mary care providers the impression that glaucoma screen
ing is of no value.25 By selecting high-risk populations, 
pre-test probability increases as well as the predictive 
value for a positive test.26 While fully addressing this 
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topic is outside the scope of this paper, the current study 
identified a relatively high proportion of glaucoma sus
pects (30.9%, 144/466). This adds to the argument that 
glaucoma screening is pragmatic, particularly when appro
priate populations are selected for screening. Efforts 
should focus on how to get glaucoma suspects into the 
clinic instead of whether they should be screened in the 
first place.

Several limitations to the current study include its 
small sample size and inherently retrospective nature. 
Self-reporting is subject to recall bias which may have 
influenced the accuracy of answers to the survey given 
that the health fairs were approximately 2 years before 
the telephone encounter. A substantial loss to follow up 
either due to unsuccessful attempts to contact partici
pants or deferring to complete the survey affected fol
low-up numbers. Some participants who could not be 
contacted were frequently homeless, had no contact 
information, or utilized temporary housing. Therefore, 
responders may have had higher socioeconomic status 
than non-responders, which could have affected the 
results via nonresponse bias. Of note, our telephone 
response proportion (49%) was higher than what is com
monly cited in the literature: Quigley et al reported 30% 
and Gower et al reported 39%7,12 Household income and 
health literacy levels were not directly assessed. Finally, 
the diverse South Florida communities screened are not 
representative of the general population. However, our 
results may still be applicable to other glaucoma screen
ing protocols focused on at-risk populations.

Studies that examine follow-up after glaucoma screen
ing are useful not only for identifying population-specific 
socioeconomic barriers to follow-up, but also to help 
identify aspects of the screening program that need to be 
improved. Based on the literature, modifiable elements 
that appear important for follow-up include financial assis
tance, same-day appointment scheduling, nearby offices, 
transportation assistance, and direct physician counseling.

Conclusion
Compared to other studies, our screening program had 
a FFU proportion just below average, and insurance status 
was the primary determinant of follow-up. Augmenting 
our health fairs with stronger social work support to obtain 
health insurance will be useful in serving the high-risk, 
underserved populations of South Florida, and improving 
models for glaucoma screening across the nation.
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