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Aim: To report the results of a community-based screening
program associoted wi'th Prjct DIRECT, a multiyeor dia-
betes meHits prevenWti and control project targeting
African-American redts of southeast Raleigh, NC.

Methods: Between December 1996 and June 1999, 183
screening events took Olace in co=mmunity settings. Screen-
ing was by capillary glucose concentration. Participants
with a positive screen were referred for confirmatory testing
and physician foHlow-up.

Main Results:- Risk factors for diabetes were prevalent,
inIluding ethnic mino r (88.2%), obesity (45.6%), and
family hbtory of diabetes (41 7%. In all, 197 persons had an
elevated screening resu the prevalence of'diabetes in the
screened population tht under nt follow-up testing was
1.7%. Despite persistent tacking efforts, 28% of the persons
with a high screening t received no final diagnosis.

conclusions: In this community-based screening program
targeted to high-risk African Americans, risk factors for dia-
betes were common, but new cases of undiagnosed dia-
betes among participants were uncommon. Intensive fol-
low-up for persons with high screening values is necessary
but difficult to achieve. O results support national recom-
mendations against commruity-based screening; oppor-
tunistic screening for diabetes in clinical settings is likely a
more effective use o rs es.
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INTRODUCTION
Undiagnosed diabetes mellitus contributes sig-

nificantly to the overall morbidity and mortality
caused by this disease.' In the United States, the
prevalence ofundiagnosed diabetes is 2.7%, and this
rate is greater in ethnic minority populations than
among whites.2 The best approach for detection of
undiagnosed diabetes remains open to debate. Cur-
rently, the American Diabetes Association (ADA),
the U.S. Preventive Services Task Force, and others
recommend opportunistic screening in clinical set-
tings,3-5 although organizations differ in their opin-
ions on which patients to screen. The ADA and oth-
ers oppose community-based screening, such as in
churches or at health fairs.3'5 Screening for undiag-
nosed diabetes remains popular, however, among
community groups and in public health programs,6-9
and some suggest that community-based screening
may be appropriate in high-risk populations.9

One of the challenges in determining how best to
detect undiagnosed diabetes is that community-
based screening programs are rarely evaluated, and
there is little data on their limitations. These limita-
tions include the difficulty and cost in tracking per-
sons with high screening values to ensure that they
receive confirmatory testing as well as proper care
once diabetes has been identified. In addition, the
debate on the value of community-based screening
has grown more complex with the recent data on
successful diabetes prevention in patients with pre-
diabetes, since community-based screening is poten-
tially a mechanism to identify patients with this con-
dition as well.1'0"
We report here the results of a community-based

screening initiative conducted from December 1996
to June 1999 in association with Project DIRECT,
the first large-scale diabetes control project devel-
oped within an African-American community.'2"13
Pilot data for this ongoing project, which targets cer-
tain census tracts in southeast Raleigh, NC, were
collected in a random household survey in 1993. A
significant burden of diabetes was confirmed: the
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Table 1. Sociodemographic and
Clinical Characteristics of Persons Eligible for

Screening (N=2,699)

N n(%)

Age, Years 2,699
20-44 1,492 (55.3)
45-64 841 (31.2)
65+ 366 (13.6)

Male 2,684 924 (34.4)

Race 2,344
African-American 2,022 (86.3)
White 277 (11.8)
Other 45 (1.9)

Education 2,677
Any graduate/
professional education 282 (10.5)
College degree 605 (22.6)
Some college education 625 (23.4)
Technical or vocational training 271 (10.1)
Grade 12 or GED 595 (22.2)
Less than high school diploma 299 (11.2)

Residence in
southeast Raleigh 2,698 1,200 (44.5)

Insurance* 2,673
Through employer 1,540 (57.6)
Medicare 276 (10.3)
Medicaid 137 (5.1)
IHS/Champus/
military/other 387 (14.5)
None 333 (12.5)

Years Since Last Visit
to Physician for a
Routine Checkup 2,687
<1 year 1,942 (72.3)
1-5 years 579 (21.6)
>5 years 105 (3.9)
Don't know 61 (2.3)

Needed to see a
physician in last 12 months
but could not because
of cost, % yes 2,690 383 (14.2)

Usual Source of Care 2,308
Private physician 1,573 (68.2)
Health department 180 (7.8)
Hospital clinic 139 (6.0)
Emergency room 137 (5.9)
Urgent care center/other 219 (9.5)
Nowhere 60 (2.6)

* Insurance used to pay for most of medical
care; GED: General Education Development;
IHS: Indian Health Service

overall prevalence of diabetes in African Americans
in the target area was 10.8%, and the prevalence of
undiagnosed diabetes was 5.5%.13

The two-and-a-half-year screening program,
which was part of a multifaceted outreach interven-
tion, represents the largest diabetes screening effort
in an African-American community reported in the
literature. In addition to identifying new cases of
diabetes, the program goals were to ensure medical
care for those with newly diagnosed diabetes as well
as to return to medical care those persons with
known diabetes who presented for screening and did
not have a healthcare provider.

METHODS

Intervention
The screening intervention and protocol were

designed and overseen by the Outreach Workgroup,
with representation from the community as well as pub-
lic health partners. The target population was the
approximately 25,000 adult African Americans living in
seven census tracts in southeast Raleigh.14 The goals of
the screening intervention were to: 1) detect undiag-
nosed diabetes, especially among African Americans in
the target community; 2) enter those detected into the
healthcare system; 3) see that those previously diag-
nosed were in the healthcare system; and 4) use encoun-
ters to provide information about diabetes, DIRECT
activities, and ways to reduce risk factors for diabetes.

The outreach and screening coordinators identi-
fied "screening partners"-local organizations that
facilitated the conduct of screening events at their
sites. Partners were identified through contacts from
the Outreach Workgroup, volunteers, and churches.
Methods to recruit participants built upon the out-
reach strategies developed for the pilot phase of Pro-
ject DIRECT and were specifically designed to
eliminate barriers to participation and to enhance
trust between the community and the researchers.15
These included advocates, who were local residents
trained to publicize the events within the public
housing communities and other southeast Raleigh
neighborhoods; media campaigns, including radio,
billboards, and flyers; and "ambassadors," volun-
teers from local service organizations who were
trained to speak at meetings and other gatherings to
publicize the screening events.

Events were held in churches, community centers,
senior centers, public housing developments, local
businesses, and community organization headquar-
ters. In addition, screening was conducted in conjunc-
tion with other events, such as health fairs. Those
interested in screening were checked for eligibility
(see below) by a coordinator. If eligible, they com-
pleted informed consent as well as registration forms.
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The registration forms asked about history of dia-
betes, including gestational diabetes, or history of
taking diabetes medications; sociodemographic char-
acteristics; medical history; and access to care,
including having health insurance and regular med-
ical care. Those eligible underwent capillary glucose
screening, and a screening nurse interpreted the
results and provided education. Persons with a normal
result but who had indicated risk factors for diabetes
on their registration form were provided with coun-
seling about community services, including DIRECT
intervention activities, to address those risk factors.

Participants
The eligibility criteria for screening were as fol-

lows: age .20 years, not pregnant or within three
months of being pregnant, not breastfeeding or with-
in six weeks of breastfeeding, no hospitalizations in
the last six months, no previous diagnosis of diabetes
(excluding gestational or steroid-induced diabetes),
and no previous use of diabetes medications. History
of diabetes was self-reported; participants were
asked if they had ever been told by doctor or other
health professional that they had "diabetes (high
blood sugar)," and asked ifthey had "ever taken med-
icine for diabetes, such as insulin or diabetes pills."
In 1998, a new criterion of no food intake in the last
1.5 hours was introduced because many people were
presenting for screening who had recently eaten, but
this criterion was not consistently enforced. Our
analyses, therefore, include some persons with recent
food intake. Persons with a history of diabetes who
were without a current source of medical care were
eligible for tracking and follow-up.

Definition of a Positive Screen
and Confirmatory Testing

The criteria for a positive screen, adapted from
published studies,'6 were the following: capillary
glucose (CG) .110 mg/dl and no food intake in the
last three hours; CG .115 mg/dl and no intake in the
last 1.5-3 hours; or CG .125 mg/dl and no intake in
the last 1.5 hours. Persons with a CG >250 mg/dl
and with symptoms of hyperglycemia were referred
to a local emergency room.
A lead screening nurse reviewed all the screening

forms to identify persons requiring follow-up and
tracked all persons with positive screens. Before
1998, the nurse referred persons with a high screen
for follow-up oral glucose tolerance testing (OGTT)
at the Wake County laboratory in Raleigh. Persons
with a fasting glucose .140 mg/dl or two-hour glu-
cose of .200 mg/dl were categorized as having a
diagnosis of diabetes. The nurse referred these
patients to their physician or to a new physician if
they were without regular care. Beginning in 1998,

however, persons with a high screen were referred to
their own or a new physician for further testing and
diagnosis. As part of the informed consent obtained
from participants, Project DIRECT was able to con-
tact participants' providers directly. Using a docu-
mented protocol, the screening nurse made follow-
up phone calls and letters to patients and physicians
to ascertain whether a diagnosis of diabetes had
been confirmed. In most cases, the patient's self-
report rather than a physician's report was obtained
to record an outcome.

In numerous instances, the participants were
reluctant to return for OGTT or unable or unwilling
to see a physician after being diagnosed by OGTT.
In all cases, the screening nurse attempted to identi-
fy and address barriers to further evaluation. The
protocol specified the number of attempts the nurse
should make to contact participants before they were
terminated from the tracking system. For a person
with a high screen, the protocol required three phone
calls, one letter, and one certified letter; for someone
with a diagnosis of diabetes by OGTT, it required
one letter with the test results, three follow-up phone
calls, and one certified letter.

Data Analysis
Data were obtained from registration forms as well

as tracking forms completed by the screening nurse.
Data were analyzed using STATA (Version 6.0; Col-

Figure 1.

Screened 2699

Normal 2502 High 197 (7%)|

Received
f/u testing
141 (72%)

F/U: follow-up; DM: diabetes mellitus; MD:
physician; Percentages of four shaded boxes
represent proportions of those with a high
screen (N=197) and add to 100%.
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lege Station, TX) statistical software. Distributions of
sociodemographic and clinical variables are reported.
Characteristics of persons with incomplete follow-up
were compared with those having successful follow-
up using t-tests and Chi-squared analyses.

RESULTS
Program Implementation

During the program's 30 months, 183 separate
community screening events occurred. The sites
included churches (34%), businesses (22%), public
housing or community centers (14%), social or
human service organizations (14%), schools (11%),
and other sites (6%). Twenty percent of screening
was conducted as a part of another event, such as a
health fair, concert, or celebration; 80% took place
at stand-alone events. Participants heard about the
screening from church (20%); an outreach worker
(18%); through a brochure, flyer, or poster (17%);
from a family or friend (12%); from the radio (4%);
from a newspaper advertisement or article (3%); or
from television (3%).

Of the 3,356 persons who registered for screen-
ing, 90 had missing registration forms and 105 were
identified as repeated screens. Results from only the
first screen were included. Of the remaining 3,161,
105 had a previous diagnosis of diabetes and were

Table 2. Risk Factors for Diabetes among
Persons Eligible for Screening (N=2,699)

N n ()

Age .45 years 2,699 1,207 (44.7)
Nonwhite race 2,344 2,067 (88.2)
Obese (BMI 230) 2,614 1,191 (45.6)
Physically inactive
(physical activity
<3-4 times/week) 2,688 1,486 (55.3)
Gestational diabetes
or newborn >9 lbs,
among women 1,760 216 (12.3)
Family history of
diabetes
(sibling or parent) 2,699 1,125 (41.7)
Hypertension* 2690 866 (32.2)

Hypercholesterolemia** 2,682 725 (27.0)

* Self-reported "ever" diagnosis by a doctor or
health professional of high blood pressure or
hypertension; ** Self-reported "ever" diagnosis
by a doctor or health professional of high blood
cholesterol; BMI: body mass index

ineligible for screening, 2,699 were eligible for
screening, and an additional 357 were otherwise eli-
gible and screened but not included in analyses
because information on age, an actual eligibility cri-
terlon, was missing.

Participant Characteristics
The overall sociodemographic characteristics of

all persons who were eligible for the screening
(N=2,699) are represented in Table 1. Participants
were predominantly young or middle-aged; only
14% were age 65 or older. Most participants were
female, 86% were African-American, and 33% had
a high-school education or less. Less than half were
from the target area of southeast Raleigh. Thirteen
percent were uninsured, and 14% reported needing
physician care in the last year but not being able to
afford a visit. Just over two-thirds saw a private
physician for their medical care.

The prevalences of risk factors for diabetes
among the 2,699 eligible for screening are reported
in Table 2. The prevalences of most risk factors for
diabetes were high, including ethnic minority race
(by self-report), obesity, physical inactivity, and
family history of diabetes. Over half the partici-
pants, however, were below age 45 (the currentADA
recommended age to begin diabetes screening).

Results of Screening
In Figure 1, we report the results of the 2,699 per-

sons with no previous diagnosis of diabetes who
received screening. One-hundred-ninety-seven (7%)
had a high screening value and were referred to the
Wake County laboratory (through 1997) or to a physi-
cian (1998-1999) for diagnosis. One-hundred-forty-
one (72% of 197) completed the referral, and 56
(28%) did not. Forty-five of the 141 who completed
the referral were confirmed to have diabetes (preva-
lence of 45/2,699=1.7%). Thirty-seven of these 45
(82%) were also seen by a physician (one goal of the
program was to ensure care for the newly diagnosed).
Ninety-six were confirmed not to have diabetes. The
positive predictive value of the screening criteria was
32%, based on those who completed the referral. The
positive predictive values for the criteria among those
who were referred for OGTT or for physician evalua-
tion were similar (data not shown).

Only 19 of 105 persons who reported a previous
diagnosis of diabetes were without current medical
care. Of these, six were successfully referred to a
new provider, and we have no recorded outcome for
the other 13.

Evaluation of Tracking Process
Persistent follow-up was required for tracking and

ensuring appropriate care ofthose with a high screen or

1328 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 96, NO. 10, OCTOBER 2004



SCREENING FOR DIABETES IN AFRICAN AMERICANS

a new diagnosis. A total of 787 phone calls to patients
were made (range per person, 0-15; median, 4). Seven-
ty-four letters were sent (range, 0-2; median, 0), and 57
certified letters used (range, 0-2; median, 0). In addi-
tion, the nurse made many calls to the county laborato-
ry to arrange testing, to physician offices to schedule
appointments or obtain results, and to local agencies to
assist patients with transportation.

Despite these efforts, 64 persons (32% of 197
with a high screening test) had either no final diag-
nosis (n=56) or no physician visit after a diagnosis
of diabetes from a positive OGTT (n=8). Of this
group, nine (14%) terminated the process them-
selves. DIRECT terminated the process after the
appropriate number of calls and certified letters (i.e.,
according to protocol) for 33 (52%), and with fewer
than the number of calls or letters specified by pro-
tocol for 22 (34%). Of 13 persons with a previous
diagnosis of diabetes and no medical care who were
not successfully reinstated to medical care, tracking
was terminated by DIRECT according to protocol
for five and not by protocol for eight.
We investigated the characteristics of these per-

sons who had no final diagnosis or no physician vis-
it after a diagnosis of diabetes from a positive
OGTT, compared with those persons who were suc-
cessfully tracked, to see whether sociodemographic
or clinical characteristics were associated with diffi-
culties in the follow-up and tracking process. Of the
demographic and risk factor characteristics reported
in Tables I and 2, only two were associated with lack
of a recorded outcome: education of high school or
less (p=0.01) and white race (p=0.05) (the latter
being of only borderline statistical significance).
There were no differences in follow-up rates by the
site where the person was screened.

DISCUSSION
The Project DIRECT screening intervention was

successful in attracting persons with a high prevalence
ofmost risk factors for diabetes, but the yield ofnew
cases was low. The prevalence of undiagnosed dia-
betes, 1.7%, is well below the comparable prevalence
of5.5% found in the pilot survey, a random household
survey, of this community. Several characteristics of
the screened population may account for this. First,
over half the persons screened were less than 45 years
old, although 45 is the current recommended age to
begin diabetes screening.3 Second, as judged by their
access to care and education level, the participants
were probably above the average socioeconomic status
for the target area (per the 1990 census, 35% of resi-
dents in the seven census tracts had less than a high
school degree'4 vs. 11% of those who presented for the
screening program). The fact that less than half of the
participants were from the target area may explain the

findings ofhigher-than-expected socioeconomic status
and highlights the difficulty in reaching the targeted,
underserved population. Churches in southeast Raleigh
were active partners in this intervention, yet their con-
gregations often extended beyond the target area.
Finally, local providers were also involved in Project
DIRECT interventions and may have already diag-
nosed some of the cases that would otherwise have
been detected through screening.

Yields in other screening programs reported from
the United States and other westernized nations in the
literature are similar.9'17-23 An exception is a recent study
that recruited participants from physician practices as
well as from the community in five cities in three sepa-
rate states;24 this study had over 88% ethnic minority
participants, including 58% Hispanics, and found a
prevalence ofundiagnosed diabetes of 10.7%. In Pro-
ject DIRECT, however, a unique example ofa commu-
nity-based screening initiative targeted to an African-
American population, we would expect the yield to be
higher than 1.7%. Furthermore, towards the end of the
program, when preliminary results suggested a low
yield, the screening coordinator made special efforts to
schedule screenings in more underserved parts of the
community, for example, homeless shelters. Our
results suggest that even when targeted towards per-
ceived high-risk and underserved communities, com-
munity-based screening will have a lower-than-expect-
ed yield and will require intensive follow-up. Our
results support the recommendations of the American
Diabetes Association against community-based
screening.3 They stimulate further research questions,
however, into why persons at high risk for diabetes do
not participate or decline follow-up. These questions
could be answered through qualitative studies and
should be addressed if community-based screening
continues in communities in the United States.

Our data on the characteristics of persons
screened as well as our evaluation of the follow-up
process should provide insight for other community-
based screening efforts. Because community screen-
ings remain popular, both with the general public
and with many public health programs, public health
practitioners need better data on their feasibility and
the amount of follow-up needed to track persons
with a positive screen. As noted by others, the effec-
tiveness of a screening program relies upon the
change in clinical management that occurs after a
person is diagnosed as well as the prevalence of the
condition or the characteristics of a screening test.5'25
The percentage of persons with a high screen for
whom we do not have a final diagnosis (28%)
despite persistent follow-up attests to the challenges
of a community-based screening initiative. Also, we
did not explicitly measure costs of the program;
future screening efforts should include an evaluation
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ofcost-effectiveness ofcommunity-based screening.
Several aspects ofthe program limit our findings.

The most important is the change in criteria for
diagnosis that took place in 1998 and the potential
for misclassification. Our definition of diabetes
includes both persons diagnosed by OGTT as well
as those patients who self-reported a physician diag-
nosis. We have no data on tests used to diagnose or
exclude a diagnosis of diabetes in patients referred
to physicians. Also, we have evidence that some of
the inclusion and exclusion criteria were not fol-
lowed uniformly-specifically the exclusion criteria
introduced in 1998 of no food intake within 1.5
hours. Finally, incomplete registration forms led to a
significant amount of missing data in the analyses.
This issue was a known challenge during the inter-
vention and was addressed by offering participants
help in completing the forms and by having the
coordinators review all forms for completeness prior
to screening.

This screening program took place as a part of
the overall outreach intervention and grew directly
from the pilot survey, which involved a household
survey and diabetes screening. We are not able to
analyze with this data the extent to which the screen-
ing intervention contributed to an important out-
come of outreach, increased education about dia-
betes, its symptoms, and the importance of
screening. An additional evaluation of Project
DIRECT, a household survey to be completed in the
next few years, will, however, contribute important
information on the efficacy of the screening inter-
ventions at the population level. Community-level
measures of diabetes knowledge and the proportions
of persons who report ever being screened for dia-
betes (and site of that screening) will be compared
with the baseline measures of 1997. We will thus
have indirect measures of this additional effect of
the screening intervention.

CONCLUSION
In this community-based screening program tar-

geted to high-risk African Americans, risk factors
for diabetes were common, but new cases of undiag-
nosed diabetes among participants were uncommon.
In addition, persistent follow-up was required and a
significant proportion of participants had incom-
plete follow-up. Our findings support the recom-
mendations of the American Diabetes Association
against community-based screening.3 Community-
based diabetes control efforts are likely better
focused in other areas, such as increasing oppor-
tunistic screening during routine clinical care,
improving quality of care, or increasing access to
self-management education.11'26'27
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encouraged to apply. Applicants should be enrolled in
accredited pediatric residency programs and demonstrate an
aptitude and interest in the following disciplines:

Pediatric Cardiology
Pediatric Critical Care

Pediatric Emergency Medicine
Pediatric Gastroenterology, Hepatology and Nutrition

Pediatric Hematology and Oncology
Neonatal-Perinatal Medicine

Pediatric Pulmonology

Outstanding applicants from pediatric residency programs in the
United States are eligible for participation in a National Institute of
Child Health and Human Development-sponsored Institutional
Training Grant for Pediatricians based at Columbus Children's
Research Institute, a modern pediatric research facility with more
than 60 labroatory investigators that is ranked among the top ten
children's hospitals in NIH research. More information and contact
addresses can be found at http://www.columbuschildrens.com
and www.ccri.net. EOE
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]PENNSYLVANIA
SCHOOL OF MEDICINE

Assistant, Associate or Full Professor

The Department of Pathology & Laboratory Medicine at the
University of Pennsylvania's School of Medicine seeks candidates
for an Assistant, Associate or Full Professor position in the non-
tenure clinician-educator track. Rank will be commensurate
with experience. The successful applicant will be accomplished
in the area of Surgical Pathology. Responsibilities include
participation in general surgical pathology sign-out. A sub-specialty
focus is required. Applicants must have an M.D. or M.D./Ph.D. or
equivalent degree, and have demonstrated excellent qualifications
in education, research, and clinical care. American Board of
Pathology eligibility/certification in Anatomic Pathology and
eligibility for an unrestricted PA medical license required.
Cardiovascular, pulmonary or gastrointestinal pathology sub-
specialty concentrations are favored but strong candidates
with other interests are also encouraged to apply. A record of
publications, excellence in education of pathology trainees and
medical students, and experience with modern diagnostic
techniques are required. The environment for collaborafive research
within the Department and at The University of Pennsylvania
is outstanding.
Please submit curriculum vitae, letter of interest, and three
reference letters to:

John E. Tomaszewski, M.D.
Surgical Pathology Section

Hospital of the University of Pennsylvania
Founders Pavilion, Room 6.042

3400 Spruce St., Phila, PA 19104/4283
www.uphs.upenn.edu/path/JobOpps.htmI
Affirmative Action/Equal Opportunity Employer

The Depadment of Anesthesiology at the University of Texas
Medical Branch in Galveston, Texas is recrufting for a full-time,
board-eligible or board-certified Anesthesiologist from an
accredited institution with completion of a one-year clinical
fellowship. Preferred requirements include a one-year general
fellowship and a one-year postdoctoral fellowship in research.
Responsibilities include providing clinical anesthesia, instructing
residents, and supervising CRNAs in a busy 25-room operating
suite performing more than 1,700 cases per month. Rotating shifts
(nights, weekends and call) are required. Annual accrued
vacation up to three weeks, plus five additional educational
days. Benefits package includes malpractice, medical, dental,
disability and life insurance. Retirement plans include employer-
matched plan plus 401K and 457B-all with pre-tax money.
UTMB, home of the oldest medical school in Texas, is located on
a beautiful subtropical island. Social events include Dickens on
the Strand, New Odeans-style Mardi Gras, Caribbean festivals,
outdoor sports (fishing, sailing, camping, horseback rding, etc.).
Cultural center events include plays and entertainment by
wodd-famous performers at the Grand 1894 Opera House. Many
other activities await you on this historc island. Please send a
letter and C.V. to: Donald S. Prough, M.D., Professor and Chair,
Department of Anesthesiology, UTMB, 301 University Blvd.,
Galveston, TX 77555-0591, or email: dsprough@utmb.edu. Tel:
409-772-2965, Fax: 409-772-4166. UTMB is an equal opportunity,
affirmative action institution, which proudly values diversity.
Candidates of all backgrounds are encouraged to apply.
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