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OBJECTIVE — To evaluate glucose-based community screening for diabetes with
regard to detection rate.

RESEARCH DESIGN AND METHODS— A retrospective analysis of a com-
munity-screening questionnaire data base that included a screening for blood glucose.
Referred subjects had fasting glucose levels >6.4 mM (115 mg/dl) or postprandial levels
>8.9 mM (160 mg/dl). An attempt was made to contact referred subjects and to ascertain
whether follow-up was undertaken and current status. A random sample of subjects not
meeting the glucose criteria (nonreferred) also was contacted in an analogous fashion to
referred subjects.

RESULTS — In 2,016 questionnaires, glucose-based referral criteria were exhibited
by 148 (7.3%) individuals, and subsequent evaluation data were available for 111. Of
those 111 individuals, 37 (33%) knew they had diabetes before the screening, and 39
(36%) did not seek further evaluation. Of the remaining 35 subjects, 6 (13%) were told
of their new diagnosis of diabetes, and 29 were told they did not have diabetes. Three
of 50 nonreferred subjects knew of their diabetes before screening. Thirty percent (14
out of 47) of nonreferred subjects underwent subsequent evaluation, although they
were not told to do so. A single new case of diabetes occurred in the nonreferred group.

CONCLUSIONS — Community screening for diabetes that is based on measured
glucose is of low yield. The known problems of glucose-based screening, coupled with
its low yield, make a glucose-based approach difficult to justify. These results indicate
that glucose-based community screening should be done only under the careful su-
pervision of a health professional who is trained both in glucose measurement instru-
mentation and in screening.

Community screening for diabetes is
common, but little information is
available regarding its outcome.

Further, the proper approach to commu-

nity screening is controversial. A white
paper on community glucose screenings
for diabetes mellitus, submitted to the Ex-
ecutive Committee of the American Dia-
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betes Association (ADA) in February of
1991, advocates abandoning the use of
blood glucose measurement as a screen-
ing aid. In contrast, an ADA position
statement that was revised in 1993 de-
scribes in detail the technique necessary
for glucose measurement during commu-
nity screening (1).

Community screening as com-
monly practiced is not rigorous epidemi-
ological screening. Non-health-care pro-
fessionals with limited training and
undocumented proficiency often perform
community diabetes screening in situa-
tions where individuals appear for evalu-
ation under remarkably diverse circum-
stances. Screening occurs at health fairs,
shopping malls, and institution lobbies at
various hours with no control over pa-
tient prandial status and little control over
patient response reliability. Records from
community screenings are often incom-
plete, which decreases the health-care
provider's ability to assess data and to
track subjects from whom further infor-
mation is needed.

We evaluated the frequency of
new diabetes detection using data from
community screening in North Dakota to
support or refute the use of glucose mea-
surement as a screening tool.

RESEARCH DESIGN AND
METHODS— The 2,016 question-
naires obtained between 13 October
1988 and 6 December 1992 under the
supervision of the ADA North Dakota Af-
filiate constitute the patient population
for this study. Community screening in
North Dakota, which was also done un-
der sponsorship of the ADA North Da-
kota Affiliate, followed closely the recom-
mendations of the ADA position
statement on diabetes screening (1).
Screened individuals self-completed a
questionnaire encompassing current dia-
betes status, height, weight, risk factors
for diabetes, symptoms of hyperglycemia,
medications, and signed consent. No ver-
ification of subject-reported information
was undertaken.
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Community screening for diabetes

Non-rcspondcrs n " 37 Responded n = 111 I Random sample n = 50

Figure 1—Flow diagrams for population and
subgroups of individuals in screened and non-
screened studies.

Numerous volunteers of diverse
backgrounds, who had no glucose instru-
mentation proficiency documentation,
conducted screenings throughout the
state. Various brands of reflectance
meters were used at screening sites, with
no documentation of meter brands or
quality control evaluation. The glucose
and prandial status were recorded on
each questionnaire by volunteers, who
then forwarded the questionnaires to the
ADA North Dakota Affiliate offices.

Figure 1 illustrates the population
and subgroups studied. Referred subjects
include those whose postprandial glucose
was 5:8.9 mM (160 mg/dl) and those
whose fasting glucose was >6.4 mM (115
mg/dl). Attempts were made to contact
the referred subjects: twice by stamped,
self-addressed response cards and once
by telephone. Those who could be con-
tacted are labeled responders, and the re-
sidual noncontacted referred subjects are
labeled nonresponders.

Responders fell into three catego-
ries: those who sought no further evalua-
tion, those who previously had been di-
agnosed with diabetes, and those who
underwent physician evaluation. Those
responders undergoing physician evalua-
tion were labeled as having either new di-
abetes or no diabetes.

A random sample of 50 subjects
whose glucose-screening characteristics
did not suggest further evaluation (non-
referred) were assessed in an analogous
fashion to referred subjects by personal
interview.

The SAS Institute (Cary, NC) pro-
vided computer programs for all statisti-
cal analysis (2). Data are presented as
means ± SD.

RESULTS — Of the 2,016 people who
completed questionnaires, 1,243 were fe-
males and 702 were males. Age averaged
41.0 ± 17.6 (range 18-93) years and
body mass index averaged 25.5 ± 4.9
(range 17.1-54.9) kg/m2

Of the screened individuals, 148
(7.3%) had a glucose of >6.4 mM (115
mg/dl) fasting (n = 16) or a glucose of
>8.9 mM (160 mg/dl) random (n =
132). There were 111 (75%) respon-
dents. Thirty-seven respondents (33%)
already knew they had diabetes, but this
fact was not indicated on the screening
form. No further evaluation occurred in
39 referred screened individuals (35%).
This nonevaluated portion of the referral
group differed from those undergoing
evaluation only by having a lower blood
glucose (9.7 ± 1.7 vs. 12.2 ± 3.1 mM
[175 ± 31 vs. 219 ± 56 mg/dl]; P < 0.01).

The remaining 35 subjects who
met screening criteria underwent a medical
evaluation that included a physician visit.
Of this group, 6 (17% true positives) were
told they had diabetes (new cases), and
29 were told they did not have diabetes.

Four of 50 nonreferred subjects
(Fig. 1) related the presence of diabetes,
but 3 were known to have diabetes before
screening, leaving only one case detected
subsequent to screening. This differ-
ence—1 of 47 for nonreferred versus 6 of
74 for referred—is not statistically signif-
icant (Fisher's exact test = 0.24). Four-
teen of 47 of this criteria-negative popu-
lation underwent subsequent testing,
which is a proportion of borderline statis-
tical significance compared with the 35 of
74 that were criteria-positive (x2 = 3.7; P
= 0.06).

CONCLUSIONS— These data indi-
cate that community screening for diabe-
tes is of low yield. Given a best-case sce-
nario (in which all individuals designated
for evaluation actually seek evaluation),

under the ADA glucose screening criteria,
17 new cases would be detected per
~2,000 individuals screened in a low-
risk setting. Costs to screen participants
are not trivial. Even if the indirect costs of
the volunteers' time and transportation
are not included, the direct costs of
meters, control solutions, strips, lancets,
prep pads, gloves, paperwork, and post-
age approximate $1.00 per screened indi-
vidual.

Although community screening
for diabetes will likely remain controver-
sial, it is difficult to justify glucose-based
community screening as it is currently
performed in low-risk populations based
on detection numbers (3,4,5). Commu-
nity diabetes screening with blood glu-
cose is a costly, potentially risky under-
taking and has a small diabetes detection
frequency when measured against cur-
rent epidemiological survey information
(6,7,8). These data support the ADA
white paper position of abandoning
glucose-based community screening.
Known glucose measurement problems
occur in the areas of 1) undocumented
volunteer proficiency; 2) inherent inac-
curacy of the method; 3) handling of po-
tentially infectious, blood-contaminated
supplies; and 4) the medical and legal
ramifications of blood testing. The low di-
agnostic yield and the admitted glucose
measurement problems indicate that glu-
cose testing for diabetes should be done
only under the close supervision of a
health-care professional who is specifi-
cally trained both in the glucose instru-
mentation and in diabetes screening.
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