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Self-reported Receipt of Dilated Fundus
Examinations Among Patients With Diabetes:

Medicare Expenditure Panel Survey, 2002–2013
ELAINE MY TIEN TRAN, JAY BHATTACHARYA, AND SUZANN PERSHING
� PURPOSE: To evaluate self-reported adherence to dia-
betic retinopathy screening examinations among diabetic
subjects.
� DESIGN: Retrospective, population-based cross-
sectional study.
� METHODS: Medical Expenditure Panel Survey (MEPS)
consolidated full-year and prescribed drugs data from
2002–2013 were reviewed; multivariable logistic regres-
sion was used to identify patient characteristics as poten-
tial barriers to receiving examinations.
� RESULTS: Of 13 299 persons in the MEPS
sample, only 39.62% (95% confidence interval [CI]
38.56%–40.67%) reported receiving annual dilated eye
examinations, and 90.31% (CI 89.70%–90.91%) re-
ported ever having received an eye examination. Signifi-
cant factors related to ever receiving an eye examination
included completed high school (odds ratio [OR] [
1.53; CI, 1.33–1.75), bachelor’s degree or higher
(OR [ 1.94; CI, 1.56–2.41), private health insurance
(OR [ 2.07; CI, 1.70–2.52), public insurance (OR [
1.90; CI, 1.56–2.31), household income >400% of the
poverty threshold (OR [ 1.75; CI, 1.36–2.25),
prescribed diabetes medication (OR [ 1.45; CI,
1.27–1.65), diabetic kidney disease (OR [ 1.31;
CI, 1.08–1.59), prior foot examination (OR [ 1.49;
CI, 1.28–1.74), prior hemoglobin A1c test (OR [
1.45; CI, 1.28–1.64), and having a usual care provider
(OR [ 1.50; CI, 1.25–1.80). Self-reported Asian
ethnicity (OR [ 0.51; CI, 0.39–0.65), needing assis-
tance for at least 3 months (OR [ 0.79; CI, 0.62–
1.00), and proxy needed to fill out the survey (OR [
0.72; CI, 0.61–0.85) were associated with lower odds of
reporting ever having received a dilated eye examination.
� CONCLUSIONS: In this national-representative sample,
90.31% of patients with diabetes reported ever having a
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dilated eye examination; only 39.62% reported receiving
one annually as recommended. These low rates appear
associated with possibly modifiable factors, including
having a regular care provider, increasing access to
care, enrollment in health insurance, and higher
education. (Am J Ophthalmol 2017;179:18–24.
Published by Elsevier Inc.)

A
MONG THE 29.1 MILLION PEOPLE WITH DIABETES IN

the United States (9.3% of the total US popula-
tion), diabetic retinopathy has an estimated prev-

alence of 28.5% and accounts for 10%–12% of new cases
of legal blindness each year.1–3 All people with diabetes
will likely experience some form of diabetic retinopathy
over the course of their disease, and this prevalence rises
with increasing diabetes duration.4 Studies including the
Diabetic Retinopathy Study and Early Treatment Diabetic
Retinopathy Study, among many others, have shown that
timely treatment can reduce severe vision loss, in turn
depending on regular dilated eye examinations for early
detection of retinopathy and preservation of sight.5,6

The American Diabetes Association7 and the American
Academy of Ophthalmology8 have published diabetes
vision care guidelines to detect retinopathy in early, treat-
able, often asymptomatic stages. These guidelines recom-
mend a dilated eye examination at least 5 years after
diagnosis for individuals with type 1 diabetes, a dilated ex-
amination concurrent with diagnosis for those with type 2
diabetes, and dilated eye examinations at least annually
thereafter for both type 1 and type 2 diabetes patients.
Despite the benefits of early detection, recent studies

suggest that a substantial fraction of the diabetes popula-
tion is not receiving timely dilated eye examinations
consistent with the recommended guidelines for prevent-
ing visual impairment and blindness.9–12 Specifically, the
1990–1992 Wisconsin Epidemiologic Study of Diabetic
Retinopathy estimates that 37% of patients report not
receiving a dilated eye examination in the previous
year,12 the 1999 Salisbury Eye Evaluation Project found
this proportion to be 32%,13 and a 1993–1994 trial held
in Suffolk County, New York, found that 69% did not
receive any eye examination in the year preceding the
study.14 Additionally, according to a 1993 study using Inde-
pendent Practice Association (IPA) plan data in upstate
New York reports, the percentage of patients not receiving
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a dilated eye examination was even higher—84%—among
diabetic patients who did not receive an annual screening
examination for 2 consecutive years.15

The consequences of untreated diabetic retinopathy
manifest both financially and in terms of lost quality of
life. There have been several cost-effectiveness analyses
of screening for diabetic retinopathy, and while they
have used different modeling techniques and input costs,
the basic conclusions have been consistent. Early screening
for diabetic retinopathy prevents the onset of vision loss at
a relatively low cost, often less than the disability payments
provided to people who would go blind in the absence of
such screenings.16,17

Prior studies have used patient data as well as health
facility reports to evaluate factors affecting adherence to
diabetes vision care guidelines. In this study we use self-
reported data from a nationally representative sample to
investigate factors associated with patients’ reporting
receipt of a dilated fundus examination.
METHODS

� DATA SOURCE: We conducted a retrospective cross-
sectional analysis using 2002–2013 data from the Medical
Expenditure Panel Survey (MEPS), which is collected
annually by the Agency for Healthcare Research and Qual-
ity. It consists of data gathered from a nationally represen-
tative subsample of households in the civilian
noninstitutionalized United States population that partic-
ipated in the prior year’s National Health Interview Survey
(NHIS), an annual household survey of approximately 109
000 people conducted by the National Center for Health
Statistics of the Centers for Disease Control and Preven-
tion. The MEPS is designed to provide yearly national
data on the types of health services Americans use, how
often they use them, how much is paid for the services,
and who pays those payments. Survey questions relevant
to eye care included the question ‘‘Which of the following
year(s) did you have an eye examination in which your pu-
pils were dilated? This would have made you temporarily
sensitive to bright light.’’ As the data used were all obtained
from public-use, de-identified files, our study was exempt
from institutional review board approval.

� SAMPLING STRATEGY: Of households that participated
in the previous year’s NHIS that year, a subsample of
households is chosen for the MEPS. The NHIS uses a strat-
ified multistage sample design, first involving sampling Pri-
mary Sample Units consisting of 1 or more counties. Using
census population distributions of Hispanic and black peo-
ple, density strata were formed, and clusters of housing
units within each were selected for data collection. Over-
sampling for Hispanic and black subjects occurred
throughout our sample dates (2002–2013), and began for
VOL. 179 ADHERENCE TO DILATED EYE EXAMINATIO
Asian subjects in 2006. From this NHIS sample, a subsam-
ple was selected for further data collection in the MEPS.
For each of the annual MEPS samples, data are gathered
through a series of computer-assisted personal interviews
over the course of 30 months, resulting in data that span
2 full calendar years. MEPS additionally oversamples low-
income households.
For the diabetes sample, people were asked whether a

doctor or health professional had told them that they had
diabetes. Those who responded ‘‘yes’’ were sent a Diabetes
Care Survey (DCS). MEPS reports that between 2002 and
2013, the average response rate was approximately 90.67%.
The demographic data for those whose DCS response was
not obtained are included in Supplemental Table 1 (Sup-
plemental Material available at AJO.com). All responses
to the DCS are self-reported.

� VERIFICATION OF DIABETES MEDICATION: MEPS in-
cludes the Medical Provider Component, a survey of the
medical providers, facilities, and pharmacies that provided
care or services to sample persons, and collects detailed
data on the amount and source of payment for medical ser-
vices and medications. As household respondents are not
always the most reliable source of information on medical
expenditures, information from these medical provider sur-
veys regarding diagnosis and procedure codes, charges, and
payments were used to verify and supplement household re-
ports. For our investigation, charges for diabetes medica-
tion were matched for persons who reported that their
diabetes care included diabetes medication in the Diabetes
Care Survey.
We extracted and pooled data from the MEPS consoli-

dated person data files, as well as the prescribed medicine
files, which include all the components described above.

� STATISTICAL ANALYSIS: Codes provided by MEPS were
used to identify persons who reported a diagnosis of dia-
betes and treatment of their diabetes with insulin or oral
medication. This sample was then cross-checked using
MEPS prescription files to identify patients treated with
diabetes medication.
We used cross-tabulations to calculate prevalence esti-

mates. Multivariable logistic regression was used to identify
predictors of reported receipt of a dilated fundus examina-
tion—adjusted for persons for whom data are available over
multiple surveys and analyzed, respectively, with an
outcome variable of dilated eye examinations received at
least annually (as per screening recommendations) and
outcome of ever receiving a dilated eye examination. Inde-
pendent variables include demographics such as age;
ethnicity (Hispanic, non-Hispanic black, Asian, or other);
family income, categorized as poor (<100% federal poverty
level), near poor (100%–124% federal poverty level), low
income (125%–199% federal poverty level), middle in-
come (200%–399% federal poverty level), or high income
(>400% federal poverty level); highest level of education
19N RECOMMENDATIONS IN DIABETICS
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TABLE 1. Patient Demographics, 2002–2013

By Person Proportion of Samplea

Sample (n) 21 055

Age (y), mean (CI) 61.08 (60.72–61.44)

Male sex 49.40%

Race

Hispanic 14.01%

Black/African American 15.61%

Asian 4.00%

White 66.38%

Highest level of education

No high school diploma 23.92%

High school diploma 47.77%

Bachelor’s degree or higher 28.31%

Health insurance

No insurance 7.13%

Private insurance 60.24%

Public insurance 32.63%

Income

Poor (below 100% FPL) 13.99%

Near poor (100%–124% of FPL) 6.00%

Low income (125%–199% of FPL) 16.67%

Middle income (200%–399% of FPL) 30.74%

High income (above 400% of FPL) 32.60%

FPL ¼ federal poverty level; MEPS ¼ Medicare Expenditure

Panel Survey.
aProportions were calculated from the total number of obser-

vations (21,055), adjusted using MEPS weight variables to

make the sample representative of the overall diabetes popula-

tion. Minorities and low-income groups were oversampled to in-

crease precision.
(no high school, high school diploma/GED, or bachelor’s
degree or above), and insurance coverage (private,
Medicaid, Medicare, and no insurance). Insurance holders
were categorized based on whether respondents had any
private, Medicaid, or Medicare insurance over the course
of 1 year; uninsured respondents were defined as those
who had no insurance coverage over the course of 1 year.
Other independent variables describe access to care or
are specific to diabetes care. These include whether the
survey participant has diabetes causing kidney problems,
had a prior foot examination, had a prior test for hemoglo-
bin A1c (HbA1c), has difficulty seeing with glasses, is
blind, feels confident in treating his or her diabetes, has
self-perceived good general health, has a usual health
care provider, has no difficulty getting to usual care pro-
vider facility, needed assistance for at least 3 months, or
needed a proxy to fill out survey. Covariates were selected
based on initial univariate regressions that indicated statis-
tical significance; we also conservatively included other
variables that we believed could affect receipt of dilated
eye examinations (eg, needing assistance within the past
3 months, and difficulty getting to the health provider’s
20 AMERICAN JOURNAL OF
office). Logistic regression analyses were used to derive all
odds ratios, 95% confidence intervals, and P values. Odds
ratios and 95% confidence intervals were calculated for
all potential factors included in our analysis. To evaluate
for an effect from collinearity, we sequentially tested our
models by removing individual variables that we believed
could be correlated (diabetes care variables, insurance,
and income). With these changes, we did not observe
any substantial shifts in odds ratios for other variable, and
P values did not change in significance. P values were
calculated with a statistical significance cut-off level of
<.05. All statistical analysis was performed using Stata
(version 12, StataCorp, College Station, Texas, USA).
RESULTS

� PREVALENCE: The sample includes 21 055 observations
for 13 299 persons with diabetes in the United States, all of
whom were receiving treatment with prescribed medica-
tion (Table 1). Of these, 5575 persons were unique to 1 sur-
vey year, 7724 were surveyed for 2 years, and 32 for 3 years.
Between 2002 and 2013, 90.31% (95% confidence inter-

val [CI] 89.71%–90.91%) of participants self-reported hav-
ing received at least 1 dilated eye examination; and 39.62%
(CI 38.56%–40.67%) reported receiving a dilated eye ex-
amination for 2 consecutive years, during the year of survey
and the year prior.

� DEMOGRAPHICS: The participants ranged in age from 3
to 85 years, with a median age of 61 years. Older patients
were more likely both to have had an annual dilated eye ex-
amination for 2 consecutive years (odds ratio [OR] ¼ 1.03;
CI, 1.02–1.03; P <_ .01) and to have ever had a dilated eye
examination in the past (OR ¼ 1.04; CI, 1.03–1.04; P <_

.01) (Table 2). Men appeared less likely than women to
have ever had a dilated eye examination (OR ¼ 0.75; CI,
0.66–0.85; P <_ .01). And, of the odds ratios for race and
ethnicity, being Asian was significantly associated with
not having ever received a dilated eye examination
(OR ¼ 0.51; CI, 0.39–0.65; P <_ .01). Though not meeting
the P < .05 threshold for statistical significance, Hispanic
ethnicity also showed a trend toward lower odds of ever
receiving a dilated eye examination (OR ¼ 0.85, CI
0.72–1.02, P < .1). Compared to the general population
of the United States, racial distributions in the MEPS sam-
ple include higher percentages of minorities and low-
income groups (Table 1).18

� SOCIOECONOMIC FACTORS: Insurance. Having insur-
ance (whether public or private) was significantly associated
with receiving an annual dilated eye examination for 2
consecutive years, as well as for ever having received a
dilated eye examination. Those with private insurance
were substantially more likely to have received annual
JULY 2017OPHTHALMOLOGY



TABLE 2. Multivariable Logistic Regression With General Insurance Covariates

Received Eye Examination as Recommended Ever Received Eye Examination

Adjusted OR (95% CI) Marginal Effecta Adjusted OR (95% CI) Marginal Effecta

Age (1-year increments) 1.03b (1.02–1.03) 0.0253b 1.04b (1.03–1.04) 0.0356b

Male sex 1.03 (0.95–1.12) 0.0320 0.75b (0.66–0.85) �0.288b

Race (reference group: white)

Hispanic 0.97 (0.86–1.09) �0.0333 0.85d (0.72–1.02) �0.158d

Black/African American 0.99 (0.88–1.11) �0.0126 0.98 (0.82–1.17) �0.0226

Asian 0.95 (0.78–1.16) �0.0487 0.51b (0.39–0.65) �0.683b

Highest level of education (reference group:

no high school diploma)

High school diploma 1.25b (1.13–1.39) 0.225b 1.53b (1.33–1.75) 0.423b

Bachelor’s degree or higher 1.48b (1.30–1.68) 0.391b 1.94b (1.56–2.41) 0.664b

Health insurance (reference group: no

insurance)

Private insurance 2.22b (1.85–2.65) 0.796b 2.07b (1.70–2.52) 0.727b

Public insurance 2.06b (1.70–2.51) 0.724b 1.90b (1.56–2.31) 0.641b

Income (reference group: income below

100% of FPL)

Near poor (100%–124% of FPL) 1.00 (0.85–1.19) 0.0021 1.02 (0.82–1.27) 0.0195

Low income (125%–199% of FPL) 1.04 (0.91–1.20) 0.0420 0.99 (0.83–1.19) �0.0101

Middle income (200%–399% of FPL) 1.07 (0.95–1.21) 0.0692 1.10 (0.90–1.35) 0.0980

High income (>400% of FPL) 1.45b (1.27–1.67) 0.374b 1.75b (1.36–2.25) 0.557b

Diabetes care

Prescribed diabetes medication 1.17b (1.08–1.27) 0.155b 1.45b (1.27–1.65) 0.369b

Has diabetes causing kidney problems 1.25b (1.11–1.41) 0.224b 1.31b (1.08–1.59) 0.273b

Had prior foot examination 2.39b (2.19–2.61) 0.870b 1.49b (1.28–1.74) 0.401b

Was tested for A1C 1.49b (1.36–1.63) 0.399b 1.45b (1.28–1.64) 0.370b

Vision and general health (0.0449) (0.0629)

Has difficulty seeing with glasses 1.16c (1.03–1.30) 0.146c 1.09 (0.90–1.31) 0.0853

Self-perceived general good health 0.99 (0.91–1.08) �0.0125 0.98 (0.85–1.12) �0.0230

Has a usual health care provider 1.17d (0.99–1.38) 0.154d 1.50b (1.25–1.80) 0.406b

Has no difficulty getting used to usual

care provider facility

1.12 (0.97–1.30) 0.114 1.01 (0.81–1.25) 0.00664

Needed assistance for at least 3 months 0.82b (0.71–0.95) �0.202b 0.79d (0.62–1.00) �0.235d

Needed a proxy to complete the survey 0.92 (0.81–1.05) �0.0823 0.72b (0.61–0.85) �0.330b

FPL ¼ federal poverty level.
aPercent change in predicted probability eye examination for a given variable, relative to reference group and holding all other variables con-

stant.
bP < .01.
cP < .05.
dP < .1.
dilated eye examinations, with a predicted probability
79.6% (P <_ .01) higher than those without insurance
(Table 2). Those with private insurance were also more
likely to have ever had a dilated eye examination in the
past, with a predicted probability of 72.7% (P <_ .01)
higher than those who do not have insurance. Though
still statistically significant, this likelihood was slightly less
for those with public health insurance. Nonetheless,
having public insurance compared with having no
insurance showed a higher predicted probability of 72.4%
(P <_ .01) for receiving an annual dilated eye examination
for 2 consecutive years, and 64.1% (P <_ .01) for ever
VOL. 179 ADHERENCE TO DILATED EYE EXAMINATIO
receiving a dilated eye examination in the past (Table 2).
When we analyzed public insurance types independently
(Medicare and Medicaid, respectively), we found that
Medicare had a slightly stronger effect than Medicaid on
increasing likelihood of receiving dilated eye
examinations, and in fact exceeded the effect of private
insurance (Supplemental Table 2; Supplemental Material
available at AJO.com). Significant interactions between
Medicare and Medicaid (OR ¼ 0.66; CI, 0.53–0.83; P <_

.01) or private insurance (OR ¼ 0.69; CI, 0.56–0.84; P <_

.01), indicate lower likelihood of receiving dilated eye
examinations among patients with 2 types of insurance.
21N RECOMMENDATIONS IN DIABETICS

http://AJO.com


Education. Relative to an incomplete high school edu-
cation, having a high school diploma or GED certificate
as the highest level of education was strongly associated
both with having an annual dilated eye examination
(OR ¼ 1.25; CI, 1.13–1.39; P <_ .01; predicted probability
22.5% higher than for no high school diploma/GED) and
with having ever had a dilated eye examination (OR ¼
1.53; CI, 1.33–1.75; P <_ .01; predicted probability 42.3%
higher than for no high school diploma/GED) (Table 2).
This association was even stronger for having a bachelor’s
degree or higher: a predicted probability for annual
dilated eye examinations 39.1% higher than with no
high school diploma/GED (OR ¼ 1.48; CI, 1.30–1.68; P
<_ .01) and a predicted probability for ever having had a
dilated eye examination 66.4% higher than with no high
school diploma/GED (OR ¼ 1.94; CI, 1.56–2.41; P <_ .01).

Income. Compared with those with income below the
federal poverty level, participants with household income
categorized as ‘‘Near Poor,’’ ‘‘Low Income,’’ or ‘‘Middle In-
come’’ (collectively representing 100%–399%of the poverty
level) were not significantly associated with different odds of
receiving a dilated eye examination (Table 2). However,
persons with ‘‘High Income’’ (household income over
400% of the poverty level) were significantly more likely
than those with income below the poverty line to receive
dilated eye examinations as recommended (predicted
probability 37.4% higher; OR ¼ 1.45; CI, 1.27–1.67; P <_

.01), as well as more likely to have ever received a dilated
eye examination (predicted probability 55.7% higher;
OR ¼ 1.75; CI, 1.36–2.25; P <_ .01).

� OTHER MEDICAL CARE: Other diabetes-related medical
care was significantly associated with receiving dilated
eye examinations, both as recommended and at any time
in the past (Table 2). For receiving dilated eye examina-
tions as recommended, this association was strongest for
prior foot examinations (an 87.0% increase in predicted
probability; P <_ .01), followed by HbA1c testing (39.9% in-
crease in predicted probability; P <_ .01) and diabetes
causing kidney problems (22.4% increase in predicted
probability; P <_ .01). For ever receiving a dilated eye exam-
ination in the past, the trend was similar, with prior foot ex-
aminations showing the strongest association (40.1%
increase in predicted probability; P <_ .01), followed by
HbA1c testing (37.0% increase in predicted probability;
P <_ .01) and diabetes causing kidney problems (27.3% in-
crease in predicted probability; P <_ .01).

Having difficulty seeing with glasses was significantly
associated with having dilated eye examinations as recom-
mended, but not with ever having had a dilated eye exam-
ination. However, when a univariate regression was used to
analyze the effects of having difficulty seeing with glasses,
the results were statistically significant, both for having
ever had a dilated eye examination (OR ¼ 1.16; CI,
0.98–1.38; P <_ .1) and for receiving dilated eye examina-
22 AMERICAN JOURNAL OF
tions as recommended (OR ¼ 1.14; CI, 1.02–1.28;
P <_ .05). There was no significant effect for self-perceived
good general health or self-reported difficulty in getting
to the patient’s usual health care provider. Needing assis-
tance for at least 3 months was significantly associated
with receiving a dilated eye examination as recommended,
while needing a proxy to fill out the survey was significantly
associated with having ever received a dilated eye exami-
nation. Having a usual care provider was significantly asso-
ciated both with receiving dilated eye examinations as
recommended and with ever receiving dilated eye exami-
nation(s) in the past.
DISCUSSION

ALTHOUGH90.31%OFDIABETIC PATIENTS IN THEMEPS SAM-

ple self-reported ever having received a dilated eye exami-
nation, we found low adherence to minimum
recommendations of annual dilated eye examinations,
consistent with prior studies showing a high percentage
of patients who had not received a dilated eye examination
in the preceding year.12–15 In our study, 60.38% of patients
did not report having dilated eye examinations for 2
consecutive years. Our results were closest to those from
New York IPA plan data, which found that 84% of
patients did not receive a dilated eye examination if they
did not have one in the preceding 2 years (that is, 3
consecutive years of dilated eye examinations).15 Including
our findings (based on 2 consecutive years of dilated eye ex-
aminations) with those from previous studies, we see a
graduated increase in likelihood of not receiving dilated
eye examinations (as low as 32% for 1 year failure, 60%
for 2 years failure, 84% for 3 years failure). Though a direct
comparison is not possible, this may suggests that failure to
receive a dilated eye examination in the preceding year(s)
is predictive of future likelihood.
Failure to receive diabetic dilated eye examinations may

in turn be associated with demographic and socioeconomic
factors, and with access to and use of medical care.
Unsurprisingly, we found increasing age was significantly
associated with higher odds of receiving dilated eye exami-
nations as recommended and higher odds of ever receiving
a dilated eye examination. Though race was largely not sta-
tistically significant, self-reported Asian ethnicity was
strongly associated with not ever receiving a dilated eye ex-
amination. The implication of disparities in access to care,
especially given the higher proportion of minorities in this
sample relative to theUSpopulation (Table 1), invites ques-
tion of whether Asian people are less likely to have dilated
eye examinations and warrants further research.
Socioeconomic variables such as education and income

followed expected trends for health care utilization. The
education variables appeared to have the strongest associa-
tion with receiving dilated eye examinations, and this
JULY 2017OPHTHALMOLOGY



positive association is consistent with past studies,
including the Wisconsin Epidemiologic Study of Diabetic
Retinopathy12 as well as the 1999 SEE Project.13 Further-
more, higher levels of education are more strongly associ-
ated with receiving dilated eye examinations than a high
school education alone. Higher household income levels
(particularly at the very high end, >400% of the federal
poverty level) were also associated with higher odds of
receiving diabetic screening dilated eye examinations.

Also consistent with prior studies, having insurance was
strongly associated with receiving a dilated eye examina-
tion. Having private insurance was more strongly associ-
ated with both receiving a dilated eye examination as
recommended and having received one at all, suggesting
that there may be some difference in how care is provided
for the publicly insured compared with the privately
insured. However, when Medicare and Medicaid public in-
surance were analyzed as separate variables, the effect of
Medicare exceeded that of private insurance. Surprisingly,
patients with 2 types of insurance (Medicare and Medicaid
or private insurance) had lower odds of reporting dilated
eye examinations than patients with Medicaid or private
insurance alone. This may reflect poorer general health
in this patient population, with less access to or use of
health care, but warrants further investigation.

Factors involving diabetes-related care as well as having
a usual care provider were associated with increased odds
both of having dilated eye examinations per recommenda-
tions and of ever having a dilated eye examination. This
trend may reflect better patient recollection or may indi-
cate better care coordination. It is likely that at least
some component of care coordination may be implicated,
particularly because the odds ratio for having a prior foot
examination was higher than for all other variables.

The variables ‘‘needed assistance for at least 3 months’’
and ‘‘needed a proxy to fill out survey’’ demonstrated a trend
toward lower odds of receiving dilated eye examinations,
whereas having a usual care provider led to increased
odds of receiving dilated eye examinations. This may indi-
cate that difficulty getting to a provider hinders the chances
of receiving a dilated eye examination, and that access to
care also plays a role in adherence to vision care guidelines.

For patients reporting ‘‘difficulty seeing with glasses,’’ we
noted a statistically significant increase in odds of receiving
dilated eye examinations as recommended, but odds were
relatively lower for ever receiving a dilated eye examina-
tion. The effect of difficulty seeing with glasses was, howev-
er, slightly higher. This suggests that the effect of visual
impairment is dampened by demographic and socioeco-
nomic effects in regression analyses, particularly affecting
odds of having ever received a dilated eye examination.
Though we expect poor vision to be strongly associated
with an increased likelihood of receiving dilated eye exam-
inations, other socioeconomic and demographic variables
were found to be more strongly associated.
VOL. 179 ADHERENCE TO DILATED EYE EXAMINATIO
A common problem of MEPS is underreporting, and 1
study has found that households underreported office
visits by 19% and that this was consistent across all soci-
odemographic groups.19 We recognize that this may
represent a source of bias. Our analysis indicates that
39.62% reported receiving a dilated eye examination
for 2 consecutive years, during the year of survey and
the year prior. Even if all of the 19% that may have
underreported had had eye examinations for 2 consecu-
tive years, this percentage increases to approximately
60%, still suggesting that a large portion of the popula-
tion is not receiving adequately frequent dilated eye
examinations. Additionally, as this underreporting cuts
across all sociodemographic groups,19 we believe the
behavioral analyses remain largely unaffected.
For the MEPS and surveys like it, the quality and ac-

curacy of the data obtained are inherently linked to
the fundamental survey design and its ability to minimize
survey error and reach response rate targets. This
self-report survey design is also limited by the ability of
respondents to report accurately on certain types of
information, such as diagnoses or detailed event informa-
tion. However, patient self-report of a diabetes diagnosis
was previously shown in a different survey-based study
population to have high reliability relative to manual re-
view of medical records (91.8% positive predictive value
and 94.5% negative predictive value for prevalent dia-
betes).20 Additionally, owing to its ability to link medical
care use and health insurance coverage, its insight into
patients’ knowledge of their own health and health
care, and the level of detail with which it covers health
conditions, access to health care, demographic character-
istics, and employment, MEPS remains a valuable nation-
ally representative data source for the research and policy
community.
Our results are limited by the nature of the MEPS data

set, because all values were self-reported and external vali-
dation using physician-reported or claims-based data was
not possible. In the MEPS data set, 83.44% of patients
with prescribed diabetes medications self-reported having
diabetes. However, our analyzed sample only included pa-
tients who reported both having diabetes and being treated
with diabetes medication—a more stringent requirement
that may have biased our results toward higher, more con-
servative estimates of adherence, because these patients
were aware of and consistent in their reporting of diagnoses
and treatments. Future analyses will benefit from inclusion
and comparison to objective physician-reported claims or
clinical data.
Dilated eye examinations are critical to preventing

diabetes-related vision loss, and self-reported receipt of
screening dilated eye examinations is associated with
possibly modifiable factors, including having a regular
care provider, increasing access to care, enrollment in
health insurance, and higher education.
23N RECOMMENDATIONS IN DIABETICS
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