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OBJECTIVE — Translating evidence-based diabetes prevention interventions to disadvan-
taged groups is a public health priority that poses unique challenges. Community health centers
(CHCs) provide unequaled opportunities to prevent diabetes among poor and minority high-
risk groups. This formative study sought to assess structural, processes-of-care (health care
quality domains), and patient factors that need to be considered for diabetes prevention at CHCs.

RESEARCH DESIGN AND METHODS — A multimethod approach was implemented
to assess system-, provider-, and patient-level factors at two large CHCs serving diverse urban
communities.

RESULTS — Medical chart audits (n � 303) showed limited documentation of risks. Provider
surveys (n � 74) evidenced knowledge gaps regarding factors associated with increased diabetes
risk, efficacy of pharmacological interventions, and low perceived efficacy in promoting patient
behavior change. Patient focus groups (two groups) with at-risk Hispanics and African Ameri-
cans suggested mixed knowledge regarding whether diabetes can be prevented, some knowledge
gaps regarding factors related to risk, and multiple challenges for lifestyle change.

CONCLUSIONS — Multiple and multilevel challenges to translating diabetes prevention
interventions for the benefit of at-risk populations who seek care at CHCs were observed.
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T ranslating evidence-based diabetes
prevention interventions (1–3) to
disadvantaged groups is a challeng-

ing public health priority. This study
sought to identify patient-, provider-, and
system-level opportunities and chal-
lenges to delivering diabetes prevention
services in community health centers
(CHCs). This manuscript adds to current
literature on structural, processes-of-care
(health care quality domains) (4), and pa-
tient factors (5) that need to be considered

in the design and implementation of dia-
betes prevention efforts for the high-risk
populations who seek health care at
CHCs.

RESEARCH DESIGN AND
METHODS — An ecological frame-
work (6), which recognizes the multiple
levels of influence on patients’ out-
comes within health care settings, in-
cluding factors associated with the
health care system, providers and pa-

tients, guided this study. Within this
framework, we assessed quality-of-care
domains from Donabedian’s Structure-
Process-Outcome model (4) at the sys-
tem level (system structure, including
health care resources) and at the provider
level (processes related to technical ex-
pertise and interpersonal relationships
with patients). At the patient level, social
cognitive theory (5) constructs (knowl-
edge, attitudes, behaviors, and environ-
mental influences) were assessed.
Institutional review board approval was
obtained before study implementation.

Setting
Two large CHCs that were affiliated with a
tertiary referral academic medical center
in Massachusetts and served urban Afri-
can Americans (40%) and Hispanics
(40%) participated in this study. Both
CHCs used a resident-faculty practice
model, with each patient being assigned a
primary care physician (80% of visits are
with the assigned primary care physi-
cian). Nutrition counseling and inter-
preter services were available at both
CHCs.

Data sources
This study involved three data sources:
medical record audits, provider surveys,
and patient focus groups. Data collection
methods for each are described below.
Medical records audit. A medical
record audit form was systematically de-
signed and implemented to assess factors
related to diabetes prevention, including
documentation of factors related to diabe-
tes risk (7) (family history of diabetes, hy-
pertension, hyperlipidemia, history of
gestational diabetes, and obesity). A prob-
lem checklist, lab values, text notes, and
documentation of height and weight were
searched.

We obtained administrative records
of all clinic visits of patients aged 25–60
years for the prior year at each of the clin-
ics. Patients with a diagnosis code indicat-
ing diabetes care were removed from the
file. Retaining one record per subject, we
selected a simple random sample from
each of four strata defined by clinic and
sex. Administrative records did not dis-
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tinguish between registered clinic pa-
tients and one-time walk-in patients.
Thus, we deliberately sampled a larger
number of records, taking into consider-
ation that only records of established pa-
tients were of interest. A stratified random
sample of 450 patient records was se-
lected for auditing. Records not located in
the clinic were requested on three occa-
sions, at least 2 weeks apart, before being
designated as missing.
Provider survey. A survey to assess pro-
viders’ knowledge, attitudes, and self-

reported practices related to diabetes
prevention was designed, pretested for
relevance and understandability, and
then mailed to providers with an intro-
ductory letter that explained the purpose
of the study and assured the confidential-
ity of their responses. An additional mail-
ing and a follow-up e-mail were sent to
nonrespondents 2 weeks later to enhance
the response rate.
Patient focus groups. Focus groups
were conducted with at-risk patients. El-
igibility included 1) African-American or

Hispanic race/ethnicity, 2) age �25 years,
3) English or Spanish speaking, 4) no
known diagnosis of diabetes, and 5) clas-
sified as at high risk for developing type 2
diabetes based on either of the following
criteria: 1) had at least three of five meta-
bolic syndrome criteria (e.g., BMI �25
kg/m2, triglycerides �150 mg/dl, low
sex-specific HDL cholesterol, blood pres-
sure �130/�85 mmHg, and fasting glu-
cose �110 but �126 mg/dl) or 2) had a
history of gestational diabetes or a first-
degree relative with diagnosed diabetes
plus met at least one of the criteria for
metabolic syndrome (listed above).

Convenience samples of patients
were recruited from both CHCs. Over a
1-week period, providers screened eligi-
ble patients at the time of their clinic visit
and obtained verbal consent from eligible
patients to be contacted by a study coor-
dinator. Two groups were facilitated by
two experienced qualitative researchers:
an African-American facilitator (assisted
by a Caucasian researcher) led a group
composed of African-American patients,
and a Hispanic facilitator (assisted by an-
other Hispanic researcher) led a group of
Hispanic patients. This group was con-
ducted in Spanish.

A semistructured interview guided
the discussions. Topics included
knowledge about diabetes and diabetes
prevention, attitudes toward diabetes
prevention, and previous efforts to
modify dietary and physical activity
habits and to lose weight. Patients’ pref-
erences for program development were
also assessed.

Patients provided written consent
and completed a brief survey (demo-
graphics and health care history). The 90-
min discussions were audiotaped and
transcribed. Participants received a $25
incentive.

Analyses
Quantitative (provider survey and medi-
cal record audit) analysis included fre-
quencies, proportions with 95% CIs, and
cross-tabulations. Focus group tran-
scripts were analyzed using the constant
comparative method (8). Results were
then triangulated to facilitate a multilevel
understanding of opportunities and chal-
lenges for diabetes prevention.

RESULTS

Medical record audit results
In all, 303 records were available and el-
igible for review (Table 1). Age and sex

Table 1—Summary of medical records audit*

Chart audit data

Medical record eligibility (n)
Total number of records registered 450
Total records available and eligible 303

Patient characteristics
Age (years) 42.6 � 10.0
Female sex (%) 50
Ethnicity (%)

Hispanic 41
African American 29
White 27

Marital status (not married) (n) 73
Weight (lb) 186.2 � 46.5 (n � 262)
Height (in) 67.7 � 5.3 (n � 38)
Type of primary care provider (%)

Resident 75
Attending 22
Nurse practitioner/physician assistant 4

Documented factors related to diabetes risk (%)
Family history 17
Hypertension 17
Hyperlipidemia 13
History of gestational diabetes 0.3
Obesity 11

Screening tests recommendations (%)
Lipids (ever) 46
Fasting blood glucose (ever) 1.3
Oral glucose tolerance test (ever) 0.3
Random blood glucose (ever) 40
A1C (ever) 3

Behavior change recommendations (%)
Weight loss

Ever 7.3
Past 3 years 0

Exercise
Ever 13
Past 3 years 74

Diet
Ever 11
Past 3 years 0

Referrals to a nutritionist 2
Pharmacological prescriptions for reduction

of a known diabetes risk factor
5

Data are means � SD unless otherwise indicated. *Measurement tool is available from the corresponding
author.
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distributions were similar in both clinics.
However, CHC 1 had more Hispanics
(45%) and most patients were seen by res-
idents (91%), whereas CHC 2 had more
African Americans (47%) and patients
were equally seen by attending physicians
(46%) and residents (44%).

More than half of medical records re-
viewed had no documentation of factors
associated with diabetes risk. Weight and
height were documented in 86 and 13%
of charts, respectively, making it impossi-
ble to calculate BMI for the majority of
patients. Chronic conditions (depression
22%, asthma 13%, gastroesophageal re-
flux disease/gastrointestinal 12%, arthri-
tis 7%, and others) were relatively
common. Referral for lipids or glucose
screening tests was relatively limited, with
less than half of patients having docu-
mented referrals. Documented behavioral
recommendations for weight loss, exer-
cise, and dietary change were uncom-
mon. Only 5 patients had a documented
nutrition referral, and 14 had been pre-
scribed a lipid-lowering agent.

We attempted to determine the per-
centage of patients who might have a
higher diabetes risk using an algorithm to
obtain a risk factor score (7,9). We used
measures of overweight (defined by doc-
umentation in clinical notes, calculated
BMI �24.9 kg/m2, or weight �180 lb if
female or 220 lb if male), elevated lipids
(defined by serum cholesterol levels
�240 mg/dl or documentation in clinical
notes), hypertension (defined as docu-
mented in medical chart or clinical notes),
and impaired fasting glucose (defined by
a value �110 mg/dl in fasting blood glu-
cose) to estimate diabetes risk. A patient
was defined as at high risk for diabetes if
he/she met at least two of the above crite-
ria or at least one of the above criteria plus
either a personal history of gestational di-
abetes or a first-degree relative who has a
diagnosis of diabetes.

Among 69 (23%) patients classified
as at elevated diabetes risk, provider ad-
vice for lifestyle behavior change was
documented as follows: 17% of patients
had received weight loss advice (none
received this advice in the past 3 years),
32% had received exercise advice (the
majority of them in the past 3 years),
and 30% had received dietary advice
(none in the past 3 years). Only four
patients had ever been referred to di-
etary counseling with a nutritionist, and
three had been referred to a weight loss
clinic/obesity clinic. Seventy percent of

patients were at low or unclear risk due
to incomplete information.

Provider survey results
Seventy-four (56%) providers completed
and returned the survey (Table 2). Re-
spondents were 55% female. Fifty-nine
percent were residents, and 30% were at-
tending physicians. Two-thirds of re-
spondents worked at their CHC only 1 or
2 half-day sessions per week.

Most providers were aware of an as-
sociation between excess weight and dia-
betes, although the role of inactivity,
abdominal fat, and type of diet was less
commonly understood. Most did not
identify hypertension and elevated LDL as
risk factors for diabetes. Few providers
(9%) appropriately identified obesity,
physical inactivity, glucose abnormalities,
hypertension, and elevated LDL as asso-
ciated with diabetes risk.

Most providers endorsed weight
loss and lifestyle changes as effective di-
abetes prevention interventions. How-
ever, almost half incorrectly endorsed
reduction in sugar intake as an evi-
dence-based diabetes prevention strat-
egy (data not shown). Less than one-
third of providers endorsed biguanides
and some endorsed thiazolidinediones
as evidence-based prevention strategies
(data not shown).

Overall, providers believed that their
lifestyle recommendations were unlikely
to be adopted by patients (Table 2), and
more than two-thirds (69%) (data not
shown) endorsed counseling by a nutri-
tionist as more likely to be adopted. Most
providers believed that patients were ad-
herent to lipid-lowering agents. Use of
pharmacotherapy for obesity or diabetes
prevention was uncommon. Providers’
perceived barriers (from a list of possible
barriers) and strategies for diabetes pre-
vention were also assessed (See Table 2).

Focus groups results
Participants were stratified into two
groups: one African-American and the
other Spanish-speaking Hispanic pa-
tients. The African-American group in-
cluded three female and four male
subjects (age range 46 – 68 years); five
of seven patients had at least a high
school education or passed a general ed-
ucation development test, and two pa-
tients were employed. The Hispanic
group consisted of eight female and four
male subjects (age range 36 –77 years);
10 of 12 patients had less than a high
school education (three had �4th

grade). All patients reported to be un-
able to work for health reasons. Find-
ings (Table 3) were organized by
thematic categories based on most sa-
lient topics discussed by participants.

Similarities existed between the two
groups. Most patients had family his-
tory of diabetes and were aware of dia-
betes symptoms and complications.
However, knowledge that diabetes can
be prevented or delayed was mixed,
with some reporting awareness and oth-
ers appearing less sure. Risk perception
was greater among Hispanics compared
with African Americans, and more His-
panic patients had made previous ef-
forts to lose weight compared with
African Americans. More similarities
than differences existed among the
groups with regard to cited barriers to
weight loss and lifestyle behavior
change, having regular sources of health
information, and preferences for health
information, sources. The groups dif-
fered slightly with regard to the impor-
tance of provider recommendations,
although both groups appeared to rely
on CHC initiatives for information and
assistance. Differences also were noted
in terms of preferences for intervention
strategies and logistical needs (e.g., lan-
guage needs, transportation).

Triangulated results
Table 4 summarizes challenges to diabe-
tes prevention related to system structure,
technical process, interpersonal process,
and patient factors and proposes strate-
gies to facilitate prevention.

CONCLUSIONS — Translation of
evidence-based diabetes prevention care
into routine health care settings is a public
health priority and can decrease morbid-
ity, mortality, and health care costs (1–3).
However, we observed suboptimal qual-
ity of care with respect to diabetes preven-
tion efforts at the two urban CHCs in this
study. Risk factor assessment was poor,
screening tests were underutilized, and
documentation of counseling and referral
interventions for risk factors was limited
and lower than previously reported
(10,11). Consistent with previous studies
(12), multiple and multilevel challenges
for translation were observed. Study re-
sults suggest opportunities for quality
improvement and for intervening for di-
abetes prevention at CHCs, related to
structural factors, processes of care
(both technical and interpersonal) (4),
and patient factors (5).

Rosal and Associates
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Table 2—Summary of provider survey results*

Attendings Residents Total

n 32 42 74
Health care system/structure
Items endorsed by �50% of providers as moderate or major provider/system barriers for diabetes

prevention
Time pressures 28 (88) 35 (83) 63 (85)
Inadequate resources for physical activity counseling 28 (88) 31 (74) 59 (80)
Limited reimbursement by third-party payers 27 (84) 27 (64) 54 (73)
Limited provider counseling effectiveness 23 (72) 26 (62) 49 (66)
Inadequate resources for diet counseling 20 (63) 23 (55) 43 (58)
Process: provider technical expertise

Knowledge items endorsed by providers
Identified risk factors

Obesity (BMI �30 kg/m2) 32 (100) 41 (98) 73 (99)
Abdominal fat distribution 24 (75) 28 (67) 52 (70)
Physical inactivity 23 (72) 28 (67) 51 (69)
Insulin resistance, impaired glucose tolerance, or impaired fasting glucose 32 (100) 42(100) 74 (100)
Hypertension 10 (31) 4 (10) 14 (19)
Elevated LDL cholesterol 8 (11) 5 (12) 13 (18)
Unbalanced diet (high carbohydrate, high fat, or low fiber) 15 (47) 17 (40) 32 (43)
Identified obesity, inactivity, glucose abnormalities, hypertension, and LDL as diabetes risk factors 6 (19) 1 (2) 7 (9)

Diabetes prevention strategies endorsed
Weight reduction 31 (97) 42(100) 73 (99)
Decrease in dietary fat and total caloric intake 23 (72) 27 (64) 50 (68)
Moderate physical activity 27 (84) 40 (95) 67 (91)
Biguanides 9 (28) 14 (33) 23 (31)

Process: interpersonal relationships with patients
Provider-perceived efficacy for influencing patient behavior

Perceived influence on dietary change
�50% of the time 3 (10) 3 (2) 6 (8)
�25% of the time 17 (59) 25 (51) 42 (57)

Perceived influence on physical activity
�50% of the time 2 (7) 3 (7) 5 (7)
�25% of the time 16 (55) 28 (68) 44 (59)

Perceived influence on lipid-lowering medication use
�50% of the time 19 (66) 35 (86) 54 (73)
�25% of the time 1 (3) 2 (5) 3 (4)

Perceived influence on obesity medication use†
�50% of the time 5 (17) 7 (17) 12 (16)
�25% of the time 5 (17) 5 (12) 10 (14)

Perceived influence on medication compliance for diabetes prevention‡
�50% of the time 8 (28) 15 (37) 23 (31)
�25% of the time 5 (17) 6 (12) 11(15)

Items endorsed by at least two-thirds of providers as moderate or major perceived patient barriers
for diabetes prevention

Limited patient motivation 32 (100) 42 (100) 74 (100)
Patients’ attitude toward dietary change 30 (94) 37 (88) 67 (91)
Cultural differences toward prevention 23 (72) 32 (76) 55 (74)
Reluctance to treat risk factor (compared with treatment of disease) 23 (72) 27 (64) 50 (68)
Patients’ attitude toward ideal body size 23 (72) 27 (64) 50 (68)

Possible solutions
Strategies rated by at least two-thirds of providers as very important

Onsite registered dietitian§ 29 (91) 40 (95) 69 (93)
Culturally appropriate interventions and services 28 (88) 31(74) 59 (80)
Case management 26 (81) 32 (76) 58 (78)
Interventions tailored to patient ethnicity 27 (84) 29 (71) 56 (76)
Incentive programs for diet and physical activity changes 21 (66) 32 (76) 53 (72)
Onsite exercise counselor 20 (63) 32 (76) 52 (71)
Community-based wellness center 19 (59) 29 (69) 48 (65)
Provider training in preventive counseling§ 21 (66) 29 (69) 50 (68)

Data are n (%). *Measurement tool is available from the corresponding author; †52% of providers endorsed “not applicable/not usually recommend;” ‡32% of
providers endorsed “not applicable/not usually recommend;” §perceived as feasible in their practice by �50% of providers.
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Deficits in CHC structure were ap-
parent. The level of difficulty locating
patient charts is likely to be a barrier to
appropriate documentation of patients’
risk factors and timely counseling for
risk factor reduction. Limited reim-
bursement is an added challenge. A re-
cent review summarized important
roles that health systems could play in
diabetes prevention (e.g., electronic

records, computerized reminders and
provider feedback, multidisciplinary
teams providing patient education and
follow-up, self-management education
in community settings, and case manag-
ers coordinating care) and highlighted
the lack of data on system-based ap-
proaches to diabetes prevention (13).
Systems changes could facilitate identi-
fication and documentation of diabetes

risk factors, implementation of hands-
off referrals, and care continuity in
CHCs with multiple part-time provid-
ers. While electronic records have po-
tential to aid prevention efforts, many
CHCs do not count on resources to take
advantage of electronic tools. Other of-
fice system redesign options with dem-
onstrated efficacy for improving quality
of care and outcomes in CHCs, such as

Table 3—Summary of patient focus group findings with Hispanic (n � 12) and African-American (n � 7) participants

Constructs explored Findings

Health care history* • Almost all reported seeing their health care provider at least once a year.
• Most reported having been screened for diabetes in the past.
• Compared with African Americans, more Latinos reported 1) being told by their health care

provider that they had an increased risk for developing diabetes and 2) being in fair or poor
health.

Experience with/exposure to diabetes • Almost all indicated that a family member had diabetes.
• Most had knowledge of symptoms and complications.
• Most were aware of the elevated prevalence of diabetes in the general population.

Knowledge of diabetes risk factors and
attitudes toward diabetes prevention

• Both groups endorsed family history, overweight, dietary factors, and lack of exercise as risk
factors.

• Both were aware of the elevated diabetes risk in their minority group. However, although most
Hispanic patients expected to develop diabetes at some point, few African Americans
articulated an understanding of higher individual risk.

Attitudes toward and experiences
regarding weight loss

• Both groups had strong perceptions that motivation (Hispanics) and discipline (African
Americans) are important in making lifestyle changes.

• Most Hispanics (and few African Americans) reported a history of weight loss efforts.
• Hispanics’ weight loss efforts included following a diet and exercise regimen, changing

cooking habits, meeting with a dietitian, taking medications, drinking “teas,” and “willpower.”
• Hispanics’ weight loss motivations included health reasons, being overweight/obese, and

fatigue.
• Facilitators of exercise for Hispanics included motivation, will power, not wanting to gain

weight, social support for exercise (groups), and free access to an exercise facility.
• Walking appeared to be an acceptable form of exercise for both groups.

Barriers to weight loss and lifestyle change • Both groups identified lack of willpower (Hispanics) or discipline (African Americans) as the
main barriers to weight loss (low self-efficacy).

• Other commonly discussed barriers include 1) limited financial resources to buy healthy
foods; 2) preferences for culturally based, less healthy foods; and 3) comorbid conditions
perceived to limit physical activity (asthma, bone aches, leg swelling, and back and neck pain).

• Hispanics also reported stress, lack of family support, and lack of professional help to address
psychological aspects of weight control as barriers to weight loss.

• African Americans also reported fatigue, laziness, and lack of social support as additional
barriers to physical activity.

Usual health information sources • Common information sources for both groups are family members and print media
(brochures, pamphlets, and magazines).

• Hispanics also reported obtaining health information from the television, classes at a health
center, and doctors and dietitians. Providers’ role was perceived primarily as the source of
referral for screenings.

• Although African Americans portrayed a mistrust of the medical care system in general, there
were strong opinions in favor of their own providers as credible sources of health information.

Preferences for health information • Both groups favored group interventions for education and exercise groups at the CHC.
• In addition, Hispanics referred to 1) the use of “promotores de salud” to do outreach work and

2) the use of radio programs to disseminate information. They pointed out their need for
transportation to attend programs.

• African Americans referred to 1) opportunities for participation of family members and 2)
written information in public places and schools (for children).

*Health care history data were obtained.

Rosal and Associates
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manual clinician reminder systems,
brief intervention algorithms, and use
of trained office staff, among others
(14 –16), may be more feasible.

Although nutritionists were available
at both CHCs and providers stated a pref-
erence for referring patients for counsel-
ing to ancillary staff who they believed to
be more efficacious in counseling pa-
tients, limited referrals were made to nu-

tritionists. A possible contributing factor
to this discrepancy was lack of adequate
reimbursement, which may have pre-
cluded recommendations by providers
and acceptance of recommendations by
patients. Of note, when describing pref-
erences for diabetes prevention and
weight loss, most patients discussed
CHC-based groups and community out-
reach as a preferred method for interven-

tion. Group interventions that target
behavior change among patients may be
cost-effective (17,18) and potentially be
delivered through collaborations between
health delivery systems and community
agencies and resources (e.g., YMCA) and
alleviate pressures to deliver in-depth
counseling during time-pressured clinic
visits.

Factors related to processes of care,

Table 4—Summary of challenges for diabetes prevention interventions at two CHCs and proposed strategies to facilitate translation

Challenges for diabetes prevention
interventions Strategies to facilitate translation

Health care system/structure
Inadequate time to counsel patients on

lifestyle modification.
• Resources to support providers’ prevention interventions (print or other materials,

skilled support staff, cost-efficient intervention formats, office systems,
community partnerships) (29).

Limited resources for dietary and physical
activity counseling.

• Training support staff to facilitate or conduct screening (14). Identifying skilled
support staff to facilitate delivery of preventive interventions/referrals (14,29).

Limited insurance coverage for lifestyle-
related interventions.

• Expanding CHC interventions to community settings and use of community
resources (30).

Limited documentation of diabetes-related
risk factors.

• Implementing quality improvement efforts to standardize height and weight and
vital sign ascertainment at all routine visits (31). Developing office systems that
prompt providers and other health center staff to assess and document risk factors
(16,32,33).

Limited availability of medical records. • Adopting electronic medical records or improved medical record systems that
includes patient registries with basic demographic, lab, and risk factors tracked
over time (34).

Process: provider technical expertise
Knowledge gaps (diabetes risk factors and

evidence-based interventions)
• Implementing programs to disseminate evidence-based interventions to increase

provider awareness of risk factors and evidence-based interventions (15).
Infrequent assessment of diabetes risk

factors.
• Implementing office systems interventions that prompt providers to assess risk

factors (e.g., routine height and weight assessments) (14,15).
Infrequent delivery of diabetes prevention

strategies (dietary, physical activity and
weight loss counseling as well as
pharmacological interventions).

• Implementing office systems interventions (linked to risk factor assessments) that
facilitate implementation of counseling (e.g., prompts to providers, hands-off
referrals to support staff) and pharmacological protocols (14,15). Adapting brief
intervention protocols (14,15).

Process: provider interpersonal relationships
with patients

Limited provider self-efficacy for dietary and
physical activity counseling.

• Training providers in behavioral counseling skills (14,15).

Providers perceived patients as not
motivated to change.

• Training providers to promote effective communication and improvement of
attitudes toward patient behavior change (15).

Cultural and language tailoring needed. • Promoting culturally sensitive interventions; culturally competent providers;
skilled interpreters (35).

Patient
Limited knowledge of diabetes prevention. • Developing educational materials and strategies appropriate for various literacy

levels (35).
Limited patient self-efficacy to prevent

diabetes
• Using evidence-based interventions (such as the Diabetes Prevention Program) (3)

that address attitudes and motivations among patients and providers.
Limited behavioral self-management skills

(absence of successful past experiences
with lifestyle behavior change).

• Providing hands-on learning opportunities for enhancing patient self-management
skills (goal setting, self-monitoring, and problem solving) (35).

Numerous barriers (financial, stress, lack of
support, and comorbidities) to lifestyle
change.

• Collaborating with community organizations to meet patients’ needs and support
long-term maintenance of behavior changes (30).

Cultural and language tailoring needs. • Taking into consideration cultural preferences for interventions; delivering
information in the patients’ primary language (35).
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including provider knowledge deficits
and lack of confidence for behavioral
counseling, were evidenced and may have
contributed to limited screening and in-
tervention efforts. Successful models for
training health care providers in behav-
ioral counseling skills exist (19), along
with evidence that training improves pa-
tient and provider satisfaction and patient
outcomes (20). Our data suggest that pro-
viders would welcome training in behav-
ioral counseling. Thus, opportunities for
provider training related to diabetes pre-
vention through formal continuing edu-
cation courses or in-service trainings are
important and likely to enhance preven-
tion counseling.

The impact of interpersonal processes
between providers and patients also was
observed, with discrepancies between
provider perceptions of patients and what
patients reported. Particularly striking
was the contrast between providers’ views
of patients’ attitudes toward prevention
compared with patients’ views of pre-
vention. Providers perceived patients’
cultural traditions, attitudes, and low
motivation for prevention as important
challenges, whereas patients expressed
interest and were concerned about their
diabetes risk, despite expressing chal-
lenges regarding their ability to initiate
and maintain lifestyle changes. Inter-
ventions that address this chasm may be
important to improving diabetes pre-
vention efforts.

Patient influences observed included
limited mixed knowledge regarding dia-
betes risk and prevention, low self-
efficacy, and limited behavior change
skills as evidenced by many reporting a
history of failed weight loss attempts.
Multiple external barriers to lifestyle
change also were identified. Future diabe-
tes prevention interventions need to ad-
dress these constructs, all of which are
associated with behavior change out-
comes (21–24).

Study strengths include its multi-
method, multilevel approach to assessing
challenges to the translation of evidence-
based diabetes prevention interventions;
its attention to minorities; and its focus on
CHCs where many at-risk minorities re-
ceive care. Generalizability of findings is
limited in that only two CHCs were in-
cluded, there was difficulty locating
records to be audited, not all providers
responded to the survey, and there are
potential biases in using a convenience
sample for focus groups. In addition, be-
cause we relied on chart audits to assess

provider practice, counseling efforts may
have been underestimated if documenta-
tion did not mach practice. The sizable
number of missing medical charts is of
concern; however, the consistency of our
results across health centers suggests that
it is unlikely that the review of those
charts (had they been available) would
have resulted in a more optimistic per-
spective of the situation. On the contrary,
if providers do not have their patients’
records readily available at the time of ap-
pointments, missing charts may have
revealed poorer documentation. The
providers’ survey response rate was
slightly lower than in other studies (25),
possibly due to the number of part-time
providers. A more important study limi-
tation is the lack of input from Caucasians
and English-speaking Hispanics. Another
study limitation relates to the strategies
we had to use to identify diabetes risk fac-
tors. It is possible that these limitations
could have underestimated the nature of
the problems observed.

Evidence-based lifestyle interven-
tions are recommended for first-line use
in diabetes prevention (26). Translation
efforts are needed to effectively imple-
ment these interventions in real-world
CHC settings to prevent diabetes among
at-risk underserved and minority pa-
tients. Quality improvements will be
needed to facilitate diabetes prevention at
CHCs. Despite its limitations, this study
identified numerous and multilevel chal-
lenges to these efforts. The authors have
proposed strategies whose effectiveness
will require further research. Given that
most Americans seek primary care ser-
vices every year (27), intervening for dia-
betes prevention at health care settings
has tremendous potential for moving for-
ward the public health agenda of fighting
obesity and preventing diabetes. Failure
to counsel patient populations seen at
CHCs to reduce weight to prevent diabe-
tes represents a missed opportunity (28).
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