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Context: The American Diabetes Association and the Amer-
ican Academy of Ophthalmology recommend that a dilated
eye examination be performed on patients with diabetes mel-
litus during an initial assessment and at least annually there-
after.

Objectives: (1) To determine the extent to which patients
with diabetes mellitus are aware that their condition can lead
to ocular problems; (2) to determine the percentage of patients
with diabetes mellitus who receive annual dilated eye exam-
inations; (3) to discover reasons why patients with diabetes
mellitus may not receive annual dilated eye examinations;
and (4) to raise awareness among patients with diabetes mel-
litus of the importance of controlling their condition and of
receiving frequent dilated eye examinations.

Methods: A 9-question oral survey of individuals with type
2 diabetes mellitus was administered in 2 clinical medical
settings and 1 community setting in Harrison County, West
Virginia, between April 7, 2007, and May 15, 2007. Questions
covered participant knowledge of diabetes mellitus compli-
cations, frequency of receiving eye examinations, and other
aspects of diabetes mellitus. Responses were statistically ana-
lyzed for correlations between participant knowledge and
receiving eye examinations in the past year. 

Results:A total of 147 individuals with diabetes mellitus par-
ticipated in the survey. Among the various conditions that dia-
betes mellitus can lead to, the surveyed individuals were
most aware that diabetes mellitus can lead to eye disease,

followed by kidney problems, ulcers, and heart problems.
Approximately 70% of survey respondents received a dilated
eye examination in the past year. The most common reasons
given by the 30% of respondents who did not receive an eye
examination were—in order of frequency—procrastination,
having never been told it was necessary, and financial issues. 

Conclusion: Roughly 1 of every 4 surveyed patients with
diabetes mellitus in this West Virginia study who did not
receive an annual dilated eye examination was not aware of
the need to do so. As osteopathic physicians, we can do more
to optimize compliance with current recommendations for
good health by continually educating our patients with dia-
betes mellitus about the need for eye examinations.
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An estimated 23.6 million people in the United States
(7.8% of the population) have diabetes mellitus, a serious,

lifelong condition.1 Type 2 diabetes mellitus (T2DM) is fre-
quently not diagnosed until complications appear. In approx-
imately one-fourth of all individuals with diabetes mellitus,
the condition may be undiagnosed.2 Prevalence of diabetes
mellitus in West Virginia has escalated to epidemic propor-
tions, with an estimated 12% of the state’s population having
this disease. Approximately 171,000 West Virginian adults
have been diagnosed as having diabetes mellitus, and an
estimated 85,000 others have diabetes mellitus that is undi-
agnosed.3 West Virginia ranks third in diabetes prevalence
among all 50 states.4

Diabetes mellitus may lead to a number of ocular effects
(eg, cataracts, changes in refractive status, glaucoma), the most
disabling of which is diabetic retinopathy. Diabetic retinopathy
is a common cause of blindness and accounts for almost one-
fourth of blind registrations in the Western world. In addi-
tion, diabetic retinopathy is estimated to be the most frequent
cause of new cases of blindness among adults aged 20 to 74
years.2

Because of the established efficacy of laser photocoagu-
lation surgery in preventing visual loss, the American Dia-
betes Association (ADA) has suggested that dilated eye exam-
inations for patients with diabetes mellitus be repeated annually
by an ophthalmologist or optometrist.2 Several national clin-
ical trials sponsored by the National Eye Institute have demon-
strated that with appropriate referral and effective treatment
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with panretinal or focal laser pho-
tocoagulation surgery, the inci-
dence of severe visual loss can be
reduced by at least 50%—and per-
haps by as much as 90%—in
patients with retinopathy sec-
ondary to diabetes mellitus.5

In the present article, we dis-
cuss results of a survey of individ-
uals with diabetes mellitus to
reveal information on patient
knowledge of diabetes complica-
tions and the importance of dilated
eye examinations.

Methods 
Between April 7, 2007, and May
15, 2007, face-to-face oral surveys
with individuals who had diabetes
mellitus were conducted in 2
healthcare settings and 1 public
setting in Harrison Country, West
Virginia. The public setting was
Meadowbrook Mall in Bridgeport,
West Virginia. One healthcare setting was United Hospital
Center in Clarksburg, West Virginia, where surveys were
given to inpatients and outpatients of James D. DeMarco, MD,
a nephrologist. The other healthcare setting was the family
practice clinic adjacent to United Hospital Center. Permission
to conduct this study was obtained from the institutional
review boards of both United Hospital Center and the West
Virginia School of Osteopathic Medicine in Lewisburg.

At the survey sites, a table was set up with signs reading,
“How well do you know your diabetes?,” and “Come get
some info regarding diabetes and take a brief survey!” At the
table were pamphlets regarding diabetes mellitus. When indi-
viduals approached the table to look at the available reading
material, they were asked, “Do you have diabetes?” Positive
responses to that question were followed by an invitation to
take the anonymous, voluntary, 9-question survey. The ques-
tions in the survey were as follows:

1. Have you been told by a doctor that you have diabetes?
2. How many years have you had diabetes?
3. How do you control your diabetes?
4. From what you know about diabetes, what health prob-

lems might someone with diabetes have?
5. In what ways has any doctor provided you with informa-

tion about diabetes?
6. Have you ever been told by a doctor that diabetes can lead

to blindness?
7. When was your last dilated eye exam?
8.Has any doctor ever told you that because you have diabetes

you need a yearly dilated eye exam?

9.What’s the main reason you haven’t received yearly dilated
eye exams?

Participants’ oral responses to the questions were cate-
gorized and recorded on the survey form by the individuals
administering the survey (M.I.C. or the individuals mentioned
in the acknowledgments section of the present article). Survey
results of any participants who reported existing blindness
were not included in the analysis of responses. The survey
results were analyzed by a statistician at the West Virginia
University School of Medicine in Morgantown.

Results
A total of 147 individuals with diabetes mellitus participated
in the survey. Of this study population, 62 individuals (42.2%)
were surveyed at the Meadowbrook Mall, 74 (50.3%) were
surveyed at Dr DeMarco’s clinic at United Hospital Center, and
11 (7.5%) were surveyed at the family practice clinic adjacent
to United Hospital Center. 

Respondents’ answers to the question, “From what you
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Figure 1. Answers of survey respondents with diabetes mellitus to the
question, “From what you know about diabetes, what health prob-
lems might someone with diabetes mellitus have?” (N=147). Responses
were coded into 1 of 8 categories: retinopathy or eyes; nephropathy
or kidneys; ulcers or amputations; coronary artery disease or heart;
neuropathy or nerves or decreased sensation; atherosclerosis or vessel
damage; stroke or brain; or other. 
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examination (Figure 2). These participants gave an average
of 3 positive responses to the question on diabetes-related
health problems. The 44 individuals (29.9%) who had not
received an eye examination in the past year gave an average
of 2.6 positive responses to the question. A t test revealed that
this difference between the 2 respondent groups was not sta-
tistically significant (P=.083). 

The Table presents data on the correlation between pos-
itive responses to the question on diabetes-related health prob-
lems and responses to the question on having had an eye
examination in the past year. For example, 5 of the 8 survey par-
ticipants (62.5%) who had 0 positive responses had an eye
examination in the past year, and 6 of the 10 participants (60%)
who had 1 positive response had an eye examination in the past
year. Among participants who had 2 or more positive
responses to the question on diabetes-related health problems,
the percentage of individuals who had eye examinations
increased with more positive responses. Thus, the greater the
number of positive responses (ie, the greater the respondent’s
knowledge concerning ill effects of diabetes mellitus), the
greater the likelihood of getting an annual dilated eye exam-
ination.

The 44 individuals who responded that they had not
received an eye examination in the past year were asked to pro-
vide the main reason that they had not done so (Figure 3).
The most common reason given (14 [31.8%] responses) was cat-
egorized as, “I just put it off.” Any reasons given regarding pro-
crastination or “laziness” (as mentioned by the respondent)
were also included in this category. The next most common
reason given was, “I was never told an exam was needed” (10
[22.7%])—followed by financial concerns, such as the expense
of the examination or lack of insurance (8 [18.2%]); health

issues (5 [11.4%]); and forgetting about the
examination (2 [4.5%]). Five reasons given did
not fit any of these categories. 

An analysis was performed to compare the
percentage of survey participants who reported
“eyes” as a positive response to the percentage
of participants who underwent an eye exami-
nation in the past year. Results showed that
knowledge of diabetes mellitus potentially
leading to eye problems had no effect on
whether respondents received an eye exami-
nation. Of the 103 respondents who received an
eye examination within the past year, 74

know about diabetes, what health problems might someone
with diabetes mellitus have?” were coded into 1 of 8 cate-
gories: retinopathy or eyes; nephropathy or kidneys; ulcers
or amputations; coronary artery disease or heart; neuropathy
or nerves or decreased sensation; athero sclerosis or vessel
damage;  stroke or brain; or other. The most common responses
to this question were categorized as retinopathy or eyes (104
[70.7%])—followed by, in order of frequency, nephropathy
or kidneys (84 [57.1%]); ulcers or amputations (82 [55.8%]);
coronary artery disease or heart (68 [46.3%]); neuropathy or
nerves or decreased sensation (31 [21.1%]); atherosclerosis or
vessel damage (29 [19.7%]); and stroke or brain (16 [10.9%])
(Figure 1). 

In an effort to quantify each respondent’s knowledge
concerning diabetes mellitus, the number of positive responses
to the “what health problems might someone with diabetes
mellitus have” question was counted for each individual. For
example, if an individual replied that diabetes mellitus could
affect one’s eyes, kidneys, and legs (eg, ulcers), 3 positive
responses were counted. A response of only “eyes” was
counted as 1 positive response. “Other” responses mentioning
liver, pancreas, or muscles or such vague symptoms as
headache or fatigue—although related to diabetes complica-
tions—did not count as positive points because they are not
actual, precise complications of the illness. Individuals who
mentioned immune system problems or healing problems
were counted in the ulcers category and received a positive
response for each answer. 

Respondents were also assigned to 1 of 2 groups based on
eye examinations: those who had received a dilated eye exam-
ination within the past year and those who had not. There
were 103 individuals (70.1%) in the group receiving an eye
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Figure 2. Numbers and percentages of survey respon-
dents with diabetes mellitus who received a dilated
eye examination, according to number of years
since receiving the examination (�1 to �5 years,
or never) (N=147). 
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pants were asked how diabetes mellitus could affect them, it
was common for them to reply that they knew it could affect
the eyes and heart, because they already had eye and heart
problems from diabetes. Many respondents also mentioned
that by the time they were told of the importance of taking
healthcare precautions (eg, tight glucose control, checking
condition of feet, yearly eye examinations), the disease had
already progressed to an advanced stage.

Although lack of motivation and financial problems were
reasons given by more than half of survey respondents for
not getting an eye examination in the past year, almost 25% of
respondents said they had never been told of the importance

Crosby and Shuman • Special Communication

SPECIAL COMMUNICATION

(71.8%) mentioned in the survey that diabetes mellitus could
harm the eyes. Of the 44 respondents who did not receive an
eye examination within the past year, 31 (70.5%) mentioned
that diabetes mellitus could harm the eyes. A c2 analysis
revealed no statistically significant difference between these
2 results (P=.7961).  

Comment
The survey data reported in the present study do not over-
whelmingly show that greater awareness of diabetes mel-
litus complications alone leads to better compliance of patients.
The results indicate that some individuals appeared to have
much knowledge about the long-
term effects of diabetes mellitus
(including the fact that it is harmful
to the eyes), yet they did not have an
eye examination within the past
year. 

Much of the knowledge about
diabetes mellitus among survey par-
ticipants arose from personal expe-
rience. For example, when partici-

Table.
Correlation Between Positive Responses to Survey Question on Diabetes Mellitus-Related Health Problems 

vs Responses to Survey Question on Receiving Eye Examination in the Past Year (N=147)

Positive Responses, No.* 0 1 2 3 4 5 6 Total

Total Respondents Reporting Each  8 10 38 39 40 11 1 147
Number of Positive Responses, No.
Respondents Receiving Eye Exam 5 (62.5) 6 (60.0) 24 (63.2) 27 (69.2) 31 (77.5) 9 (81.8) 1 (100) 103 (70.1)
in Past Year, No. (%)
Respondents Not Receiving 3 (37.5) 4 (40.0) 1 (36.8) 1 (30.8) 9 (22.5) 2 (18.2) 0 (0) 44 (29.9)
Eye Exam in Past Year, No. (%)

* Positive responses were tabulated to the question, “From what you know about diabetes, what health problems might someone with diabetes have?” Responses
were coded into 1 of 8 categories: atherosclerosis or vessel damage; coronary artery disease or heart; nephropathy or kidneys; neuropathy or nerves or decreased
sensation; retinopathy or eyes; stroke or brain; ulcers or amputations; or other. For example, if an individual replied that diabetes mellitus could affect one’s eyes,
kidneys, and legs (eg, ulcers), 3 positive responses were counted. A response of only “eyes” was counted as 1 positive response.
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Figure 3. The main reasons given by 44
survey respondents with diabetes mel-
litus for not receiving an eye examina-
tion in the past year. The most common
reason given was, “I just put it off.” The
next most common reason given was, “I
was never told an exam was needed”—
followed by financial concerns, health
issues, and forgetting about the exam-
ination. Five reasons did not fit into any
of these categories. 
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eficial in reversing diminished visual acuity,2 it is imperative
that all physicians encourage patients with diabetes mellitus
to visit a qualified eyecare professional before the disease pro-
cess of diabetes mellitus advances. 
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of, or recommendation for, an annual eye examination. As
healthcare providers, we have the opportunity to help a large
number of patients with diabetes mellitus who may be in
jeopardy of losing their sight by simply recommending that
they receive an annual eye examination—and by following up
to make sure that they received the examination. 

More than half of the surveyed individuals were cur-
rently seeing a nephrologist. Thus, the percentage of partici-
pants who mentioned kidneys as being affected by diabetes
mellitus (57%) was probably higher than it would be in the gen-
eral population of people with diabetes mellitus.

Conclusion
Roughly 1 of every 4 surveyed individuals with diabetes mel-
litus in the present West Virginia study who had not under-
gone an annual eye examination claimed ignorance as an
explanation for not getting the examination. As osteopathic
physicians, we can optimize patient health by continually
educating and encouraging our patients regarding current
preventive healthcare recommendations. This goal could be
accomplished by training our staff to ask every patient with dia-
betes mellitus when their last dilated eye examination was
performed—or by posting signs in our examination rooms
asking the questions, “Do you have diabetes? If so, has an
eyecare professional examined your eyes within the past year?” 

Once the need for an annual eye examination is identified,
we can provide focused education and encouragement to
patients. Because laser photocoagulation is generally not ben-
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