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Undetected eye diseases and visual loss
are significant problems in the United
States (US). Collected data indicate that as
many as 14 million Americans (6.4%) aged
12 years or older and 3.3 million Ameri-
cans (2.8%) aged 40 years or older are vi-
sually impaired.1,2  Rhode Island (RI) has
one of the highest rates of visual impair-
ment in those 40 years or older at 3.3%. 3

Because visual impairment increases with
age, estimates are projected to double by
2020 as the US population ages.2

Common etiologies of visual impair-
ment include refractive errors in younger
persons and cataracts, macular degenera-
tion, diabetic retinopathy and glaucoma in
older persons. Since many conditions caus-
ing visual impairment are amenable to treat-
ment, vision screenings are an important
tool for detecting individuals at risk. How-
ever, in order for screening programs to be
successful, referral to and follow-up for ap-
propriate eye care are essential.

Herein we present the one-year re-
sults of a community-based free vision
screening program in Providence, RI,
with particular attention to follow-up
rates and the barriers to further eye care.
Our hypothesis was that trained, non-
physician screeners could identify unde-
tected visual problems and enhance re-
ferral for eye care.

METHODS
This study was approved by the

Rhode Island Hospital (RIH) Institu-
tional Review Board. Free vision screen-
ings were held at the Rhode Island Free
Clinic (RIFC), twice a month, from Janu-
ary 2008 to January 2009. Screenings
were performed by volunteer medical
students from the Warren Alpert Medi-
cal School of Brown University and col-
lege students from Brown University. All
volunteers initially received a 5-hour
training session by an ophthalmologist to
perform vision screenings and were given
detailed instructions by the study inves-
tigators (NCC, PGB, KLA) about the
study protocol. A designated medical stu-

dent was assigned to each screening and
continued to oversee and provide feed-
back to all volunteers as necessary to en-
sure consistency of screening technique.

Participants were receiving medical
care at RIFC and were referred for screen-
ing by medical personnel at the clinic or by
patient request. Participants were 18 years
or older, uninsured and residents of RI. Par-
ticipants were asked for information about
their age, race and level of education. We
used a validated questionnaire of eight risk
factors for eye disease, adapted from the
Hoffberger Program for the Prevention of
Eye Disease,4 including information about
age, family history of glaucoma, personal di-
agnoses of glaucoma or diabetes, past medi-
cal history of prescription eye drops use or
previous eye surgeries and date of last eye
exam. (Table 1)  Distance visual acuity was
tested using a 10 ft Snellen chart in each eye
separately with habitual eyeglasses. Pinhole
correction was performed with distance vi-
sual acuity worse than 10 out of 15 in either
eye. Near visual acuity was tested using a 14
inch acuity card with habitual glasses. Macu-
lar disease was tested in each eye separately
using an Amsler grid. Extraocular muscles
were tested using a confrontational H pat-
tern. Visual fields were tested in each eye
separately using confrontational testing.

Referral for further eye examination
to the RIH ophthalmology clinic was
recommended if any of the following cri-
teria were met: (1) two or more positive
answers to risk factor questions; (2) worse
than 10 out of 15 distance acuity despite
pinhole improvement or worse than 20
out of 40 near acuity; (3) any abnormali-
ties such as distortions, blind spots or ir-
regularities with the Amsler grid; (4) any
deviation with movements of eyes in the
H pattern; and (5) any abnormalities with
visual fields. Referred participants were
given the phone number, directions, map
and parking information to the RIH oph-
thalmology clinic. Referred participants
were also instructed to call the RIH oph-
thalmology clinic to make an appointment
as soon as possible. In addition, a referral

form on behalf of the participant was
faxed to the RIH ophthalmology clinic.
Upon receipt of the referral form, the RIH
ophthalmology clinic attempted to con-
tact the participant to make an appoint-
ment. Referred participants were given
information and instructions on how to
sign up for the Community Free Services
program at RIH in order to receive free
or low cost care at the RIH ophthalmol-
ogy clinic, depending on income.

Telephone interviews were con-
ducted 2 to 4 months after the vision
screening for all referred participants,
who were asked if they had completed
their appointment at the RIH ophthal-
mology clinic. Participants who had com-
pleted their appointments were not asked
any further questions. Participants who
failed to complete appointments were
asked to state their primary reason for
failure to pursue care. A total of five at-
tempts were made to contact participants
to inquire about follow-up status.

Data were recorded on a Microsoft
Excel file and evaluated using chi-squared
and imputated regression analysis. For
referred subjects who were unavailable
for inquiry, regression imputation was
used to estimate the probability that they
attended a follow-up visit.  Probabilities
were generated using logistic regression

Table 1. Screening Questionnaire

1. Are you over the age of 65?
2. Was your last eye exam greater

than 1 year ago?
3. Are you receiving regular eye care

now?
4. Have you ever been diagnosed

with diabetes?
5. Have you ever been diagnosed

with glaucoma?
6. Do you have a family history

(blood relative) of glaucoma?
7. Have you ever had eye surgery?
8. Have you ever used prescription

eye drops?
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with age, gender, education, number of
problems of whom each person was re-
ferred for, and number of attempted
phone calls as predictor variables. For
those with missing follow-up attendance
data and who had a predicted probabil-
ity for attendance greater than 0.5, we
imputed that they attended a follow-up
visit while we imputed non-attendance
for those with a probability less than 0.5.

RESULTS
In the study period, 111 persons

were screened. Of these, 80 (72%) met
referral criteria and were instructed to
schedule a definitive ophthalmic exami-
nation at the RIH ophthalmology clinic.
Of those referred, 31 completed follow-
up appointments, 25 did not complete
follow-up appointments and 24 were not
reachable for inquiry about their follow-
up status. Of those persons whom we were
able to contact and inquire about their sta-
tus, our follow-up rate was 31 of 56 (55%).

Demographic data for those screened,
referred and completed follow-up are shown
in Table 2. No statistically significant differ-
ences were found in age, gender, race or
education among those screened and re-
ferred, in addition to those who completed
follow-up and did not complete follow-up.
However, study participants who were re-
ferred and completed follow-up tended to
be older and of higher educational status
than those who did not seek follow-up care.

Of those study subjects referred and
reachable for inquiry, 25 of 56 did not pur-

sue further care. Each person was asked for
the primary reason why they did not com-
plete the follow-up appointment at RIH
ophthalmology clinic. (Figure 1) The most
common reasons were no appointment was
given (28%), cost (28%) and no convenient
appointment times (20%). The fourth rea-
son we grouped as personal reasons (16%).
These included finding an appointment
elsewhere (n=2), too busy (n=1), and did not
want to pursue further (n=1). Other reasons
cited were difficulty with filling out forms
for the Community Free Services at RIH
(4%) and lack of transportation to the RIH
ophthalmology clinic (4%).

DISCUSSION
Visual impairment is common and

highest among those who are Hispanic,
poor, lack health insurance, are less edu-
cated or have diabetes.1 High prevalence
among the underserved population sug-

gests that health care access and resources
are important barriers. By screening and
providing referrals for a definitive oph-
thalmic evaluation at a free clinic, our ini-
tiative hopes to provide the underserved
and uninsured population with access to
the health care system in an effort to im-
prove vision outcomes and quality of life.
Almost three-quarters (72%) of our
sample required follow-up for eye care, un-
derscoring the burden of undetected eye
disease in this underserved population.

In this community vision initiative,
about half of those persons screened and
referred for a definitive ophthalmic ex-
amination completed follow-up. This is
comparable to the 41% completion rate
reported from the Hoffberger Program,
which screened over 5000 participants
in Baltimore for eye disease.4 The
Hoffberger program also offered multiple
incentives including free ophthalmic ex-
ams, transportation and inexpensive
glasses if needed.

The major barriers to follow-up care
for participants at risk for vision loss in our
study were problems with appointments
and cost. Although screenings are free, re-
ferral for a definitive eye examination often
requires an application to a community
program similar to one offered by the RIH,
which offers free or reduced cost care de-
pendent on income. The top two barriers
cited in the Hoffberger Program were no
appointment given (26%) and failure to re-
member the appointment (20%).4 Our
protocol strategy placed the responsibility
of making referral appointments on both
the participant and the RIH ophthalmol-
ogy clinic. Thus, failure to give an appoint-
ment in our study stemmed from two
sources: failure of the person to make the
appointment or the failure of the ophthal-
mology clinic to reach the person to make
the appointment. Several factors may con-
tribute to the prevalence of non-referrals
including ineffective explanation by the
provider of the importance of follow-up eye
care, patient trivialization of their problem,
lack of motivation of the participant, per-
ceived difficulty to make an appointment
at the ophthalmology clinic and inconve-
nient clinic hours.

Our study has several limitations. Our
sample size is small and only one site was
accessed. There may have been statistically
significant differences in the demographic
data that were undetected due to the

Table 2. Demographic Information

This study suggests
that student-

organized
community vision
screenings have

success rates
comparable to
larger, funded

programs.
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sample size.  Another limitation is data
missing for 24 persons (30%) of those re-
ferred and unable to be contacted. Con-
sequently, the observed percent attending
a follow-up may not be representative of
all persons referred from RIFC. Imputated
regression analysis was used to account for
the missing data. Combining the observed
and imputed data, we estimate that the
follow-up visit attendance among those
referred was 53%.  The consistency be-
tween the observed and imputed estimates
gives us some confidence that this accu-
rately reflects the true follow-up atten-
dance rate of referred persons from RIFC.
However, we cannot rule out the possibil-
ity that those we were not able to contact
were systematically different from those we
were able to contact.

This study suggests that student-orga-
nized community vision screenings have
success rates comparable to larger, funded
programs. We believe that medical students
make good screening persons given that
they are highly motivated, knowledgeable
about undetected eye diseases and their
potential treatments and understand the
importance of screening and referrals. Pa-
tients may also accept advice from a medi-
cal student to obtain further examination
with more weight. We speculate that offer-
ing scheduled appointment times for a de-
finitive ophthalmic exam at time of screen-
ing, after work appointment times and as-
sistance with cost of the exam may improve
the effectiveness of referrals for further eye

care. Further research with a more robust
sample size is needed to determine the ef-
fectiveness of these measures on follow-up
rates and determine the individual charac-
teristics of subjects who do and do not fol-
low up.

CONCLUSION
Since many causes of vision loss are

amenable to treatment, screenings are an
important tool in identifying those at risk.
However, screening initiatives are success-
ful only if referred persons obtain the ap-
propriate eye care. Our student-organized
vision screening initiative found that greater
than 50% of persons referred for further
ophthalmic care kept their follow-up ap-
pointments. This study suggests that the
success of community vision screenings can
be improved by addressing problems with
appointments and costs.  Utilizing trained,
non-physician screeners may increase the
number and proportion of individuals re-
ceiving appropriate eye care.

REFERENCES
1. Vitale S, Cotch MF, Sperduto RD. Prevalence of

visual impairment in the United States. JAMA
2006;295:2158-63.

2. The Eye Diseases Prevalence Research Group.
Causes and Prevalence of Visual Impairment
Among Adults in the United States. Arch
Ophthalmol 2004;122:477-85.

3. Prevent Blindness America, National Eye Institute.
Vision Problems in the US: Prevalence of Adult
Vision Impairment and Age-Related Eye Disease
in America. (http://www.preventblindness.org/
hcp/). 2008 update to the Fourth Edition.

4. Quigley HA, Park CK, et al. Community screen-
ing for eye disease by laypersons. Am J Ophthalmol
2002;133:386-92.

Acknowledgements
The authors would like to express

gratitude to all the students that partici-
pated in the vision screenings and to
Rhode Island Free Clinic for giving us
the space and referrals that made this study
possible. We thank Anthony Nunes, PhD
candidate, for his assistance with the sta-
tistical analysis.

This study was supported by The Dr.
Veronica Petersen ’55 and Dr. Robert A.
Petersen Educational Enhancement Fund.
The sponsor had no role in the design,
conduct, data collection, data analysis or
manuscript approval of this study.

Natalie C. Cheung, MS, is a fourth
year medical student at the Warren Alpert
Medical School of Brown University.

Paul B. Greenberg, MD, is Clinical
Associate Professor of Surgery (Ophthalmol-
ogy) at the Warren Alpert Medical School
of Brown University, Chief of Ophthalmol-
ogy at the Providence Veterans Affairs Medi-
cal Center and an attending physician in
the Division of Ophthalmology (Retina
Service) at Rhode Island Hospital.

Kent L. Anderson, MD, PhD, is As-
sistant Professor of Ophthalmology at the
University of Texas Health Science Center
at San Antonio.

Edward R. Feller, MD, is Clinical
Professor of Medicine and Adjunct Profes-
sor of Community Health and Co-Direc-
tor of the community health clerkship at
the Warren Alpert Medical School of
Brown University.

Disclosure of Financial
Interests of authors and/or
significant others.

The authors have no financial inter-
ests to disclose, other than the Peterson
Fund (Acknowledgements).

CORRESPONDENCE
Paul B. Greenberg, MD
Division of Ophthalmology
Rhode Island Hospital
593 Eddy Street, APC 712
Providence, RI 02903
Phone: (401) 444-4669
E-mail: Paul_Greenberg@brown.edu

Figure 1. Primary reasons in persons who were referred for a definitive eye exam but did not
pursue further care. A total of 25 persons were available for inquiry by telephone interview.


