
Patient Characteristics and Participation in a Genetic Study:
A Type 2 Diabetes Cohort

Loabat Amiri, MD,* Andrea E. Cassidy-Bushrow, PhD, MPH,Þ Heather Dakki, MPH,Þ Jia Li, PhD,Þ
Karen Wells, MPH,Þ Susan A. Oliveria, ScD,þ Marianne Ulcickas Yood, DSc,þ

Abraham Thomas, MD, MPH,* and David E. Lanfear, MD, MS, FACC§

Background: Recruitment of large, diverse populations into genetic
studies remains challenging. Potential strategies to overcome limitations
include leveraging electronic health data and minimizing patient burden.
We sought to describe the overall participation rate and identify charac-
teristics associated with participation in a genetic substudy of patients with
type 2 diabetes mellitus, in which patients were identified via electronic
hospital data and asked to participate by providing DNA samples by mail.
Methods: During a phone interview, participants (n = 455) were asked
to take part in a genetic substudy. Subjects verbally consenting were
mailed saliva collection kits and written consent forms. We examined
demographic and clinical variables associated with verbal consent and
DNA kit return using logistic regression.
Results: Overall, 90% (n = 410) verbally consented to the genetic
substudy during interviews. However, of those consenting, only 70%
returned the DNA kit (n = 287). Among those consenting, after covariate
adjustment, male sex (odds ratio [OR], 1.70; 95% confidence interval
[CI], 1.09Y2.65), African American race (OR, 0.61; 95% CI, 0.39Y0.95),
hemoglobin A1c (HbA1c) (OR, 0.87; 95% CI, 0.75Y1.00), and physical
activity (OR, 0.58; 95% CI, 0.37Y0.91) were significantly associated with
DNA kit return.
Conclusions: To our knowledge, we are the first to demonstrate an
inverse association between HbA1c and participation in genetic research,
potentially indicating a compliance-related trait needing further explo-
ration. The DNA kit return rate being notably lower than the verbal
consent rate suggests that the greater convenience of a telephone/mail-in
process did not drastically enhance full participation. Direct comparison
to in-person donation may be warranted.
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In the burgeoning epidemic of type 2 diabetes mellitus (DM),
unraveling the complex link between genetic susceptibility,

lifestyle, and environmental factors is critical to understanding
its pathogenesis and optimizing treatment regimens. However,
case-control studies to date have failed to explain most of the
expected genetic contribution to the risk of type 2 DM.1 Thus,

to uncover genetic loci exerting important subgroup effects in
type 2 DM, there is a need for prospective epidemiological
studies that are designed to minimize bias.2 Recruitment of
large, diverse populations into genetic studies, however, re-
mains challenging. Barriers to participation in genetic studies
may differ from other recruitment settings. It has been shown
that the general public is more skeptical toward genetic studies
than other types of medical research.3 Because of potentially
complex associations between personal characteristics related
to adherence, outcomes, and genetic distributions, differential
rate of participation may introduce biases in estimates of ge-
netic relationships.4

Participation rates for genetic studies range from 21% to
99%.5 In contrast to data on the general public’s opinion on
theoretical participation in genetic studies, the data on correlates
of actual participation are sparse and sometimes conflicting.5,6

Furthermore, despite ongoing interest in conducting patient-
based genetic research, there are limited descriptions of who
actually participates, particularly among patient populations,
including individuals with type 2 DM. Growing interest has
focused on using electronic medical records (EMRs), adminis-
trative databases, and novel or pragmatic patient contact schemes
for recruitment in genetic studies.7,8 Little, however, is known
about the utility of such approaches in selecting a well-balanced
and diverse genetic cohort.

To address this paucity of data, we conducted a descriptive
study to identify sociodemographic and clinical characteristics
associated with participation in a genetic substudy of insulin-
treated patients with type 2 DM, who were identified via hos-
pital administrative claims data, contacted only by mail and
telephone, and asked to participate by providing DNA sam-
ples by mail.

MATERIALS AND METHODS

Study Population
The goal of the overall study was to examine health out-

comes among patients with type 2 DM undergoing insulin
treatment. Potential participants were identified by searching
the automated claims data (corporate data store) of the Henry
Ford Health System (HFHS), which provides medical care to
between 20% and 30% of the metropolitan Detroit population.
Patients who were identified as having type 2 DM (International
Classification of Diseases, Ninth Revision [ICD-9] codes 250.xx,
357.2x, 362.0x, 366.41)9 and who were treated with insulin for
at least 1 month, were older than 40 years, and had a hemoglobin
A1c (HbA1c) measure within 3 months before starting insulin treat-
ment were identified. Patients who initiated insulin between
January 1, 2005, and October 31, 2009, were eligible. All patients
were members of the Health Alliance Plan, a nonprofit health
maintenance organization part of the HFHS.

Patients part of a clinical trial related to diabetes and women
pregnant at the time of insulin initiation were excluded. A total
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of 897 potential study participants were identified and sent an
initial mailing, which introduced the study. Trained interviewers
followed up the letters with a phone call explaining the purpose
of the study and inviting the patient to participate.

Study recruitment spanned from October 2009 to March
2010. A total of 471 individuals agreed to participate in the study.
During the interview, eligibility was confirmed by asking the
participants if they had ever taken insulin. Fourteen people were
found to be ineligible based on insulin status. Two people pre-
maturely ended the interview process and were excluded. A total
of 455 individuals receiving the introductory letter success-
fully completed the interview for a response rate of 53.0%
(455/858 eligible individuals) (Fig. 1). For agreeing to be in the

study and completing the interview, participants were mailed a
$25 incentive.

After completing the phone interview for the primary
study, participants were then asked if they wanted to participate
in an optional genetic substudy. The interviewer explained the
purpose of the genetic substudy as well as the method of DNA
collection (via saliva sample with collection kit provided by
mail); 410 individuals agreed to participate and were mailed a
DNA kit. Participants were told the DNA kit would include a
$2 bill, an amount previously found useful for encouraging
participants to open study-related mail.10 The packet also in-
cluded instructions on how to complete the DNA kit and an
informed consent document that was to be returned with the kit.

FIGURE 1. Flow diagram of the study population.
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Upon returning the DNA kit, participants were mailed an ad-
ditional $20 incentive.

Two hundred eighty-seven participants successfully com-
pleted and returned the DNA kit; 122 samples were not returned,
despite a reminder phone call, and 1 sample was completed in-
correctly (Fig. 1). The study protocol was approved by the insti-
tutional review board at HFHS. Verbal informed consent was
obtained for the phone interview, and written informed consent
was obtained for the genetic substudy; both consents included
permission to obtain electronically available health data. Waiver
of consent was also obtained to allow comparison of non-
participants to participants on basic demographic and clinical
variables.

Data Collection
During the interview, participants self-reported date of

birth, sex, education, race, ethnicity, family history of disease,
and lifestyle information. Family history of type 2 DM was
defined as a first-degree relative with type 2 DM. Family his-
tory of premature cardiovascular disease (CVD) was defined as
a first-degree relative being diagnosed with CVD younger than
55 years for men and younger than 65 years for women. Phys-
ical activity was defined as being physically active for at least
4 hours per week; participants reporting physical activity only
in the summer were considered inactive.

Corporate data store was used to obtain additional data
elements, including dates of diabetes diagnosis and insulin ini-
tiation, marital status, and low-density lipoprotein cholesterol
and HbA1c values closest to and before the interview. Height
and weight closest to and before the interview were obtained,
and body mass index (BMI) calculated as weight (in kilograms)/
height (in meters squared). Obesity was defined as BMI of
30 kg/m2 or greater. Comorbid conditions were identified using
the following diagnosis codes: hypertension (ICD-9 codes
401.0, 401.1, 401.9), hypercholesterolemia (ICD-9 code 272.0),
and depression (ICD-9 code 311). Hyperlipidemia was defined
as a fasting low-density lipoprotein cholesterol of 100 mg/dL or
greater or a history of hypercholesterolemia diagnosis. Missing/
ambiguous responses to the interview or missing data from
corporate data store were refined through EMR review.

Statistical Analysis
We evaluated if there were differences in patient charac-

teristics across 3 comparison groups. First, we compared those
who did and did not verbally consent to be in the genetic substudy.
Second, among those consenting to the genetic substudy, we
compared those who did and did not return a DNA kit by mail.
Finally, we compared those returning the DNA kit to those par-
ticipating in the parent study (whether they consented to the
genetic substudy or not). All participant characteristics were
compared using Fisher exact test for categorical variables and
Wilcoxon rank sum test for continuous variables.

For the same 3 comparison groups described, we additionally
examined differences in patient characteristics using logistic re-
gression models. Because this was an exploratory study of the
characteristics differing between these groups of participants,
stepwise selection in which significance levels for entry and stay
in the model were 0.2 and 0.15, respectively, was used to identify
subsets of variables that best explained the outcomes of interest;
all models were forced to include age and sex. As only a small
number of participants identified as a race other than African
American or white, we grouped those identifying as other with
the white category for statistical modeling. Two-sided P G 0.05
was considered to indicate statistical significance.

RESULTS
We compared overall study participants to nonparticipants

with respect to available demographic and clinical characteris-
tics. Nonparticipants were not different than participants with
respect to age, sex, or duration of diabetes (all P 9 0.10). Par-
ticipants and nonparticipants did significantly differ by race
(P = 0.01); among those participating in the study, 42.9% were
African American race compared with only 35.8% of those
not participating. Findings were similar comparing those in
the genetic substudy to those who did not participate in the
parent study.

Characteristics of Those Verbally Consenting to
Participate in the Genetic Substudy

The overall rate of consent to participate in the genetic
substudy was 90% (n = 410). In univariate analysis, those
consenting to be in the genetic substudy were slightly older and
were less likely to be African American (Table 1; all P G 0.05).
In the fully adjusted model (Table 3, model 1), after adjusting
for age and sex, only African American race was marginally
associated with consent to participate in the genetic substudy
(P = 0.072); compared with nonYAfrican American partici-
pants, African American participants were 44% less likely to
consent to participate in the genetic substudy.

Characteristics of Those Returning a DNA Kit
Among Those Who Consented to Genetic
Substudy

Of those who consented to be in the genetic substudy,
70% returned the DNA kit (n = 287). Age, race, sex, employ-
ment status, physical activity, and HbA1c were associated with
DNA kit return (all P G 0.05) (Table 2). In the fully adjusted
model (Table 3, model 2), sex (P = 0.020), race (P = 0.030),
HbA1c (P = 0.043), and physical activity (P = 0.019) were each
associated with DNA kit return. Compared with women, men
were 1.7 times more likely to return the DNA kit, whereas
compared with nonYAfrican Americans, African American race
was associated with a 39% lower odds of returning the DNA kit,
and those who were physically active were 42% less likely to
return the DNA kit compared with those who were not physi-
cally active. For every 1-unit increase in HbA1c, there was a
corresponding 13% decreased odds of returning the DNA kit.

Characteristics of Genetic Substudy Participants
Compared with Overall Study Participants

We additionally examined genetic substudy participants to
those participating only in the parent study, regardless of consent
to be in the genetic substudy. A total of 287 (63.1%) of the entire
455 study participants were included in the genetic substudy. Age,
race, sex, employment status, physical activity, and HbA1c were
each associated with genetic substudy participation in the full
sample (allP G 0.05) (Table 2). In the fully adjustedmodel (Table 3,
model 3), age (P = 0.017), sex (P= 0.009), race (P = 0.002), and
physical activity (P = 0.013) were each associated with genetic
substudy participation. For every 2-year increase in age, the
odds of participating in the genetic substudy increased by 1.05.
Compared with women, men were 1.7 times more likely to
participate in the genetic substudy, whereas compared with
nonYAfrican Americans, African American race was associated
with a 46% lower odds of participating in the genetic substudy,
and those who were physically active were 40% less likely to
participate in the genetic substudy compared with those whowere
not physically active.
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DISCUSSION
Our study extends the current literature regarding participa-

tion in genetic studies by identifying correlates of actual partici-
pation in a disease-specific population (type 2 DM) specifically
recruited using electronic administrative data. Furthermore, we
found evidence of a novel and disease stateYspecific clinical pa-
rameter potentially associated with participation, HbA1c.

In our study, participation loss occurred at multiple steps in
this tiered-recruitment process, so that ultimately 63% of those
in the parent study donated DNA. However, when considering
the 90% of subjects who verbally consented to the genetic
substudy (which was necessary to receive a kit), 70% provided

written consent and returned the DNA kit. Although this pro-
portion is somewhat lower than some previously described
studies of patients who had already agreed to medical research
(which reached 80%Y90% participation5), some of these feature
hospitalized patients, and ours had a higher consent and return
rate than described in similarly designed studies.11,12 Given this
and the known challenges in recruiting participants in genetic
research, and the fact that our approach is broadly applicable to
population-wide studies, our 70% genetic substudy participa-
tion rate could be viewed quite encouragingly.

We had a rather low overall participation rate in the parent
study (53%; n = 455); however, this is comparable to other
studies with published response rates that included patients with
diabetes or adults from the general population.13,14 Our partic-
ipants were similar to the identified eligible population for all
compared characteristics except race. Even a relatively large
nonresponse rate often has no or minimal impact on associa-
tion estimates, with overaggressive recruitment strategies to
force an increase in response rate sometimes causing error or
bias in itself.14 Our study, among others, highlights the critical
need for development of additional and novel methodological
approaches to participant recruitment and retention in both
population- and clinic-based studies.

We found similar demographic characteristics associated
with participation in the genetic substudy as described else-
where.4,5,8,15Y17 In particular, we again demonstrate that African
American participants were less likely to participate in the ge-
netic substudy than nonYAfrican Americans. While underly-
ing reasons for lower participation in genetic studies by racial
and ethnic minorities are still being explored, data suggest it
may be independent of education or socioeconomic status18Y20

and that mistrust is a possible factor.21,22 It has also been
suggested that African Americans may be more likely to asso-
ciate the term ‘‘genetics’’ with dysfunctional families and up-
bringing, a stigmatizing phenomenon.23 Awell-designed approach
to address the ethical, cultural, and social concerns from the
beginning of the recruitment process to the completion of par-
ticipation may improve the willingness of minorities to become
involved in genetic research. For example, a recent system-
atic review of strategies to increase participation of African
Americans in genetics research suggests that initial face-to-face
contact for recruitment, rather than the more formal approach
of mailing letters used in the current study, may increase par-
ticipation rates of African Americans.24

Some but not all studies25,26 show that age and educational
level, regardless of race/ethnicity, determine participation; older
or less educated individuals are often less willing to participate
in genetic studies.16,19,27,28 In the current study, age, but not
education, was associated with genetic substudy participation,
with older individuals being more likely to participate. We
did not explore the motivations for participation in our study;
however, we share the same speculation as Wood et al.,8 who
showed that in their study older respondents were more altru-
istic in their motivation to participate, whereas younger partic-
ipants had concerns over time commitment, and middle-aged
participants were concerned about privacy and security. Simi-
larly, there are conflicting data on the influence of sex as a
predictor of contribution in genetic studies, some associating
female sex with nonconsent,4,19 whereas others showing no
association with sex.27 In our study, female sex was associated
with lower DNA kit return.

We also evaluated the impact of clinical and behavioral
characteristics on participation in the genetic substudy. Poor
health status is often correlated with lower participation
rates.15,28 Depression was associated with participation in some

TABLE 1. Descriptive Characteristics of the Study Population
(n = 455), by Consent or Not to Genetic Substudy

Characteristic

Consent
to Genetic
Substudy

Did Not
Consent to

Genetic Substudy P*

n 410 45
Age at
interview, y

65.2 T 10.2 62.2 T 10.8 0.043

Male 213 (52.0%) 19 (42.2%) 0.272
Education level 0.902
GHigh-school 56 (13.7%) 5 (11.1%)
High-school 117 (28.5%) 14 (31.1%)
9High-school 237 (57.8%) 26 (57.8%)

Marital status 0.426
Married 294 (71.7%) 28 (62.2%)
Divorced/legally
separated

30 (7.3%) 4 (8.9%)

Widowed 22 (5.4%) 2 (4.4%)
Single 64 (15.6%) 11 (24.4%)

Currently employed 125 (30.5%) 19 (42.2%) 0.128
Race 0.002
African American 169 (41.2%) 26 (57.8%)
White 233 (56.8%) 15 (33.3%)
Other 8 (2.0%) 4 (8.9%)

Hispanic ethnicity 15 (3.7%) 0 0.382
Family history

type 2 DM
266 (66.5%) 28 (62.2%) 0.619

Family history
CVD

112 (27.3%) 12 (26.7%) 1.000

Smoking status 0.181
Current 51 (12.4%) 6 (13.3%)
Former 202 (49.3%) 16 (35.6%)
Never 157 (38.3%) 23 (51.1%)

Lives alone 72 (17.6%) 8 (17.8%) 1.000
Physically active 231 (56.3%) 29 (64.4%) 0.343
Duration of diabetes, y 10.7 T 4.3 11.3 T 5.2 0.474
BMI, kg/m2 34.5 T 7.7 33.4 T 8.0 0.271
BMI Q30 kg/m2 284 (69.4%) 29 (64.4%) 0.500
HbA1c, % 8.0 T 1.6 8.0 T 1.7 0.706
Hypertension 398 (97.1%) 43 (95.6%) 0.639
Depression 18 (4.4%) 1 (2.2%) 0.709
Hyperlipidemia 194 (47.3%) 26 (57.8%) 0.210

Data are mean T SD or n (%).

*P from comparison of those who did and did not consent to the
genetic substudy.
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TABLE 2. Comparison of Those Who Did and Did Not Return the DNA Kit, Among Those Consenting to Be in the Genetic
Substudy and Comparison of Those Who Did Return the DNA Kit to Those Participating in the Parent Study Only

Characteristic
Returned
DNA Kit

Did Not
Return DNA Kit

Parent Study
Only Participant* P† P‡

n 287 123 168
Age at interview, y 65.9 T 10.1 63.5 T 10.3 63.1 T 10.4 0.028 0.004
Male 159 (55.4%) 54 (43.9%) 73 (43.5%) 0.040 0.015
Education level 0.885 0.861
GHigh-school 39 (13.6%) 17 (13.8%) 22 (13.1%)
High-school 80 (27.9%) 37 (30.1%) 51 (30.4%)
9High-school 168 (58.5%) 69 (56.1%) 95 (56.5%)

Marital status 0.269 0.230
Married 212 (73.9%) 82 (66.7%) 110 (65.5%)
Divorced/legally separated 19 (6.6%) 11 (8.9%) 15 (8.9%)
Widowed 12 (4.2%) 10 (8.1%) 12 (7.1%)
Single 44 (15.3%) 20 (16.3%) 31 (18.5%)

Currently employed 78 (27.2%) 47 (38.2%) 66 (39.3%) 0.035 0.009
Race 0.006 0.001
African American 104 (36.2%) 65 (52.8%) 91 (54.2%)
White 177 (61.7%) 56 (45.5%) 71 (42.3%)
Other 6 (2.1%) 2 (1.6%) 6 (3.6%)

Hispanic ethnicity 10 (3.5%) 5 (4.1%) 5 (3.0%) 0.778 1.000
Family history type 2 DM 183 (65.4%) 83 (69.2%) 111 (67.3%) 0.490 0.756
Family history CVD 83 (28.9%) 29 (23.6%) 41 (24.4%) 0.279 0.327
Smoking status 0.470 0.345
Current 32 (11.1%) 19 (15.4%) 25 (14.9%)
Former 144 (50.2%) 58 (47.2%) 74 (44.0%)
Never 111 (38.7%) 46 (37.4%) 69 (41.1%)

Lives alone 49 (17.1%) 23 (18.7%) 31 (18.5%) 0.674 0.704
Physically active 151 (52.6%) 80 (65.0%) 109 (64.9%) 0.023 0.011
Duration of diabetes, y 10.5 T 4.4 11.0 T 4.3 11.1 T 4.5 0.313 0.227
BMI, kg/m2 34.1 T 7.6 35.3 T 8.0 34.8 T 8.0 0.160 0.434
BMI Q30 kg/m2 194 (67.6%) 90 (73.8%) 119 (71.3%) 0.242 0.462
HbA1c, % 7.9 T 1.4 8.4 T 1.8 8.3 T 1.8 0.006 0.023
Hypertension 280 (97.6%) 118 (95.9%) 161 (95.8%) 0.356 0.399
Depression 12 (4.2%) 6 (4.9%) 7 (4.2%) 0.794 1.000
Hyperlipidemia 131 (45.6%) 63 (51.2%) 89 (53.0%) 0.332 0.145

Data are mean T SD or n (%).

*Includes those who did and did not consent to the DNA study.

†P from comparison, among those consenting, of those who did and did not return the DNA kit.

‡P from comparison of those returning the DNA kit and those who participated in the parent study only.

TABLE 3. Stepwise Logistic Regression Model Results Comparing Those Who Did and Did Not Consent to the Genetic Substudy
(Model 1), Comparing Those Who Did and Did Not Return the DNA Kit, Among Those Consenting to Be in the Genetic Substudy
(Model 2), and, Comparing Genetic Substudy Participants to Those Participating in the Parent Study Only (Model 3)

Characteristic

Model 1 (Consent
to Genetic Substudy)

Model 2 (DNA Kit
Return Among Consenting)

Model 3 (DNA Kit
Return to Parent Study)

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Age at interview (per 2 y) 1.05 (0.99Y1.12) 0.106 1.03 (0.99Y1.08) 0.159 1.05 (1.01Y1.10) 0.017
Male 1.44 (0.77Y2.69) 0.256 1.70 (1.09Y2.65) 0.020 1.70 (1.14Y2.55) 0.009
African American 0.56 (0.30Y1.05) 0.072 0.61 (0.39Y0.95) 0.030 0.54 (0.36Y0.80) 0.002
HbA1c NS V 0.87 (0.75Y1.00) 0.043 NS V
Physically active NS V 0.58 (0.37Y0.91) 0.019 0.60 (0.40Y0.90) 0.013

CI indicates confidence interval; NS, not selected in stepwise logistic regression procedure; OR, odds ratio.
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studies,26,29 but not in our sample. On the other hand, increased
physical activity was associated with less DNA kit return in
our sample, in contrast to a previous study examining exercise
capacity as a predictor, which showed no association.4 Our
measure of physical activity, which was based on a single self-
reported question on time spent in physical activity, however,
may have inadequately captured activity levels. While genetic
substudy participants and nonparticipants were balanced in
most clinical factors, we did find some differences. To our
knowledge, we are the first to report that higher HbA1c was
related to lower participation in a genetic study. In a single
previous study of the effect of lifestyle intervention for weight
loss on the risk of serious cardiovascular events among over-
weight or obese type 2 DM patients (Look AHEAD [Action for
Health in Diabetes] Study), no association was found between
HbA1c and consent for genetic participation.4 In contrast to the
current study, the Look AHEAD Study did not require partici-
pants to actively mail back their own DNA specimens. Hemo-
globin A1c is considered by some to be a surrogate measure of
type 2 DM treatment adherence/compliance30 and thus may be a
disease-specific marker of the underlying likelihood of fully
complying with a study protocol. Ascertaining whether HbA1c

represents poorer health status or a noncompliance proclivity,
however, requires further investigation.

The 2 phases of recruitment and sample return to the
genetic substudy should be further investigated. One could
compare the written communication/phone interview method
to in-person encounters, regular visits, online communications,
regular reinforcement such as newsletters, or addressing spe-
cific concerns arising after initial agreement to participation.
Individuals may be more likely to refuse once they are no longer
engaged with a representative from the study.

There are several limitations of our work that should be
considered. No adjustment for multiple comparisons was made
given the exploratory nature of this study. As Kho et al.31 re-
cently demonstrated, there can be difficulty in discerning be-
tween type 1 and type 2 DM using electronic administrative and
EMR-based data, and thus we may have included patients with
type I DM into our cohort. However, diabetes type was verified
during telephone interview and with manual chart abstraction,
thereby minimizing the likelihood of including type I DM pa-
tients in the present study. We have little to no information on
why participants chose not to consent to the genetic substudy
nor why they did not return the DNA kit if they originally
consented, so we cannot be certain of the mechanisms of any
associations. A few subjects volunteered to the interviewer that
they reconsidered their participation after reading the written
consent document. Language in the consent form has been
reported previously as a barrier to participation in epidemio-
logical studies, in general14 with lengthy, legal language often
mentioning risks that may be unfounded.32 Developing appro-
priate consent documents that incorporate the feedback of
research participants may improve the understanding of the in-
formation within the consent form and potentially could im-
prove participation rates. In addition, lack of face-to-face
contact in the current study, while reducing participant burden,
may have prohibited the development of trust with the study/
researchers and thus reduced the number of participants willing
to return the DNA kit.5,33

Our data suggest that a telephone recruitment/mail-in pro-
cess may not enhance participation and that those with more se-
vere disease (based on HbA1c) may be less likely to participate.
Consistent with prior studies, we found underrepresentation of
African Americans in this genetic substudy of patients with type
2 DM. Novel reinforcement tactics should be explored to further

mitigate recruitment gaps, and direct comparison of mail to in-
person donation would also be informative.
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