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Abstract
Objectives—We sought to identify interest in different modes of self-management support among
diabetes patients cared for in public hospitals, and to assess whether demographic or disease-specific
factors were associated with patient preferences. We explored the possible role of a perceived
communication need in influencing interest in self-management support.

Methods—Telephone survey of a random sample of 796 English and Spanish-speaking diabetes
patients (esponse rate 47%) recruited from 4 urban US public hospital systems. In multivariate
models, we measured the association of race/ ethnicity, primary language, self-reported health
literacy, self-efficacy, and diabetes-related factors on patients’ interest in three self-management
support strategies (telephone support, group medical visits, and internet -based support). We explored
the extent to which patients believed that better communication with providers would improve their
diabetes control, and whether this perception altered the relationship between patient factors and self-
management support acceptance.
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Results—Sixty-nine percent of respondents reported interest in telephone support, 55% in group
medical visits, and 42% in internet. Compared to Non-Hispanic Whites, Spanish-speaking Hispanics
were more interested in telephone support (OR 3.45, 95%CI 1.97–6.05) and group medical visits
(OR 2.45, 95%CI 1.49–4.02), but less interested in internet self-management support (OR 0.56, 95%
CI 0.33–0.93). African-Americans were more interested than Whites in all 3 self-management
support strategies. Patients with limited self-reported health literacy were more likely to be interested
in telephone support than those not reporting literacy deficits. Forty percent reported that their
diabetes would be better controlled if they communicated better with their health care provider. This
perceived communication benefit was independently associated with interest in self-management
support (p<0.001), but its inclusion in models did not alter the strengths of the main associations
between patient characteristics and self-management support preferences.

Conclusion—Many diabetes patients in safety-net settings report an interest in receiving self-
management support, but preferences for modes of delivery of self-management support vary by
race/ethnicity, language proficiency, and self-reported health literacy.

Practice Implications—Public health systems should consider offering a range of self-
management support services to meet the needs of their diverse patient populations. More broad
dissemination and implementation of self-management support may help address the unmet need for
better provider communication among diabetes patients in these settings.

Keywords
diabetes; communication; health literacy; telephone care; group medical visits; racial/ethnic
minority; self-management; disparities

1. Introduction
Self-management is the cornerstone of diabetes care, and patients with diabetes must perform
multiple self-management activities on a regular basis to help prevent adverse outcomes(1–
3). Unfortunately, diabetes-specific disease management support occurs inconsistently during
outpatient visits, and information that patients receive is often poorly understood or does not
take into account their values and life circumstances (4,5). Because effective diabetes self-
management support requires a complex series of assessments and instructions, patients often
require additional support and communication outside of the traditional clinician visit (6).

Common approaches to providing this additional self-management support include telephone-
based counseling (7–12), group medical visits(13–21), and, increasingly, computer or internet-
based programs (22–30). Efficacy studies of self-management support have shown
improvements in patient satisfaction, healthy behaviors, self-efficacy, and, in some cases,
utilization and clinical outcomes(31–33). However, implementation of self-management
support services varies widely(34,35), and these interventions often do not reach the
populations that need these services the most (4,36–40). The gap between evidence and practice
may be particularly important in safety net settings, such as public hospital systems, that care
for a disproportionate share of ethnically diverse and socio-economically vulnerable patients
(41,42), often with very limited resources. Racial/ ethnic minorities and those with limited
English proficiency often experience especially poor communication in clinical settings (43–
50). These communication disparities are thought to contribute, in turn, to health disparities
(51,52).

The standard practice for targeting self-management support either relies on physician referral,
patient self-selection or on clinical factors such as clinical status (e.g., chronically elevated
blood glucose level, health care utilization) or psychosocial factors such as self-efficacy. It is
unclear whether these methods identify patients who most desire self-management support,
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and whether self-management support reaches the patients with the greatest potential to benefit.
As health systems implement self-management support programs, there is a pressing need to
identify which patients are most likely to accept these services and to understand patients’
preferences for various self-management support modalities.

Little is known about the extent to which vulnerable patients are willing to participate in various
strategies that may improve their self-management. Also, the extent to which desire for self-
management support is associated with patients’ perceptions about communication with their
providers remains unclear. Using a large sample of diabetes patients recruited from 4 urban
U.S. public hospital systems, we examined: (a) the extent of patients’ acceptance of three
diabetes self-management support strategies: telephone care, group medical visits, and internet
or computer-based programs and (b) whether limited English proficiency, racial/ethnic
minority status, or diabetes-specific clinical factors were associated with preferences for each
type of self-management support. Finally, we explored the possible role of an unmet
communication need in influencing interest in self-management support.

2. Methods
2.1. Setting and participants

The National Public Health and Hospital Institute (NPHHI) administered this study as part of
a larger diabetes care initiative, the Consortium for Quality Improvement in Safety Net
Hospitals. The study design has been previously described (42). Seven public hospital and
health systems participated: Cambridge Health Alliance, Cambridge, Massachusetts;
Community Health Network of San Francisco, San Francisco, California; Cook County Bureau
of Health Services, Chicago, Illinois; LSU/ Medical Center of Louisiana, New Orleans,
Louisiana; Harborview Medical Center, Seattle, Washington; Memorial Health Care System,
New York; Grady Health System, Atlanta, Georgia. The telephone questionnaire that provided
data for this study was administered between December 2003 and January 2004 to patients in
4 of the participating health systems: Cook County Bureau of Health Services, Cambridge
Health Alliance, Louisiana State University Medical Center, and Community Health Network
of San Francisco.

Potential participants were first identified by querying each health system’s electronic
administrative databases. These databases include information about all patients treated within
each system of care. We used a standard algorithm to identify patients with a primary or
secondary diabetes-related ICD-9 diagnosis code (ICD 250.xx) associated with either an
outpatient or inpatient visit between January 1, 2000 to December 31, 2002. Patients eligible
for the telephone questionnaire had to be 18 years or older, and have 2 or more outpatient visits
during the study period. Patients with only gestational diabetes (ICD 648.0x) and abnormal
glucose tolerance (ICD 648.8) were excluded. 1706 potential subjects were randomly selected
for the telephone questionnaire and, apart from telephone numbers, all other patient-level data
were de-identified. We used stratified random sampling to obtain equal numbers of White,
African-American, and Hispanic respondents, with a goal of approximately 200 subjects from
each site. The survey was conducted in English and Spanish. Using standard procedures, the
questionnaire was translated into Spanish and back-translated into English until concordance
in meaning was achieved. Subjects who self-identified as Asian/Pacific Islanders and Native
Americans, or speaking a language other than English or Spanish, were excluded from the
telephone survey due to insufficient population sizes across the four sites.

We confirmed the diagnosis of diabetes during the telephone survey. After obtaining verbal
informed consent from each participant, trained interviewers from the opinion research firm
Multicultural Connections conducted the interviews. The protocol was approved by the human
subjects committees at all participating hospitals and institutions.
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2.2. Measures
2.2.1. Outcomes
Interest in self-management support strategies: In order to gauge respondents’ interest in
various self-management support strategies, we asked: (a) “Would you be interested in
receiving phone calls at home on a regular basis from your doctor, nurse practitioner, or other
health providers to check in with you about your diabetes and your health?”; (b) “Would you
be interested in receiving some of your health care with other patients who have diabetes? In
other words, having your doctor, nurse practitioner, or other health providers work with you
in a group that has other diabetes patients?”; (c) “If you had access to a computer and/or internet,
would you be interested in using the computer or internet to regularly check in with your doctor,
nurse practitioner, or other health providers about your diabetes and your health?” For all three
items, responses of “yes” and “maybe” were collapsed and compared to “no.” In addition, we
created a measure of overall self-management support interest, as an additive scale ranging
from 0–3, such that interest in each mode was given 1 point.

2.2.2 Sociodemographic factors—Respondents reported their race, ethnicity, language
preference, insurance status and educational attainment. To assess English language
proficiency, we asked patients whether they spoke English only, English better than any other
language, English and another language equally well, or another language better than English.
We considered those patients who reported speaking another language better than English to
have limited English proficiency (53).

2.2.3. Self-reported Health Literacy—To estimate health literacy, interviewers asked
participants how often they have problems learning about their medical condition because of
difficulty understanding written information. Responses were recorded on a Likert scale from
“no problems” to “often have problems”. This item has been previously validated against in-
person health literacy measurement (54,55) among English speakers (56). Using a separate
sample of ethnically diverse public hospital patients with diabetes for whom we had in-person
health literacy scores, we re-validated the health literacy item among English and Spanish
speakers and found similar test characteristics (Area Under Receiver Operating Curve 0.74,
p=0.03). The categories were collapsed such that patients who reported “any” or more frequent
problems learning about their health care because of difficulty understanding written materials
were considered to have limited self-reported health literacy.

2.2.4. Diabetes-specific factors—Patients reported the duration of their diabetes and their
use of oral medications and/or insulin. We used questions from the FACCT Diabetes Care
Survey to assess use of diabetes education services, including diabetes classes, one-on-one
diabetes education, and receipt of educational materials, over the prior 2 years (57).Because
of its association with self-management behaviors (58), we assessed diabetes self-efficacy
using a validated scale that asks patients to rate their difficulty in managing their diabetes over
the prior six months (59). The scale scores range from 0–15, with higher scores indicating
better self-efficacy. Perceived diabetes control was measured with the question, “How well do
you feel your diabetes has been controlled in the past six months?” Health status was measured
with a single item, with response options ranging from poor to excellent.

2.2.5. Perceived benefit of improved communication—In order to measure
participants’ perceptions of the benefit of improved communication with clinicians for their
diabetes control, we asked subjects “If you were able to communicate better with your doctor,
nurse practitioner, or other health providers – so you would understand each other better- how
much better do you think you’d be able to control your diabetes?” The response options were:
“no change,” “better,” or “much better.” Those who reported that their diabetes control would
be “better” or “much better” were considered to have perceived communication benefit. This
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is a novel question which was designed to avoid the ceiling effect commonly observed in
assessments measuring patients’ satisfaction with their patient-provider communication(46).
Using the measure, we sought to explore whether patient’s perceived need for better
communication might influence their desire for and acceptability of different approaches to
providing self-management support above and beyond socio-demographic and other diabetes-
specific domains described above.

2.3 Analysis
We constructed demographic categories incorporating both race and language, identifying
patients who were non-Hispanic White, Non-Hispanic Black, English-speaking Hispanic, and
Spanish speaking Hispanic. This permitted direct comparison between English and Spanish-
speaking Hispanic patients, in order to separate a language effect from a culture effect (60). In
our analysis, we present below summary results including the number of patients expressing
interest in each mode of self-management support. For each strategy, we used multivariate
logistic regression to explore associations with demographic and clinical characteristics, self-
reported health literacy, diabetes self-efficacy, and language proficiency. The rationale for this
analysis was to assess whether certain subgroups clearly expressed a preference for one
particular self-management support strategy, because that would have implications for
improving diabetes management in safety-net settings. The same set of potential predictors
was retained in multivariate models regardless of their associated p-values so that effects could
be compared across models.

In addition, to better understand the construct of perceived communication benefit, we first
present its frequency in this sample. We used t-test and Chi-squared test for continuous and
categorical comparisons respectively. We then performed an exploratory analysis to examine
its possible associations with patients’ overall self-management acceptance, a score ranging
from 0 (no interest in any self-management-support mode) up to 3 (corresponding to interest
in all 3 modes). We used ordered logistic regression, with adjustment for demographic and
clinical characteristics, diabetes self-efficacy, self-reported health literacy, and primary
language, using the same set of covariates as in the models for self-management support
preferences. We hypothesized that perceived communication benefit would be associated with
self-management support acceptance even when adjusting for patient characteristics as above.

Finally, we performed an additional set of exploratory analyses that included perceived
communication benefit as a potential covariate in the multivariate models of self-management
support acceptance. To determine whether perceived communication benefit contributed to the
understanding of self-management support acceptance, we also performed a likelihood ratio
test comparing the fit of the multivariate models with and without adjustment for perceived
communication benefit.

To account for the clustering of patients within health system, we included study site as a fixed
effect in all models(61). For each model, the following interactions were tested based on a
priori hypotheses: age and race/language category; race/language category and health literacy;
educational attainment and race/language category; and educational attainment and health
literacy.

3. Results
Across the four sites, 39,576 ambulatory patients with diabetes were identified as eligible for
the survey. Of these, 1706 randomly selected patients constituted the pool from which potential
participants were contacted. We reached 1693 by telephone, and 796 completed the
questionnaire, for a response rate of 47%. Interviewers obtained verbal informed consent in
English or Spanish.
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One-third of respondents identified themselves as Non-Hispanic White, one third as non-
Hispanic Black, and one-third as Hispanic. Overall, patients had low educational attainment,
and were predominantly uninsured or publicly insured (Table 1). Three hundred eleven
participants (39%) reported problems learning about their health due to difficulty
understanding written materials and were categorized as having limited self-reported health
literacy. Mean duration of diabetes was 11 years, with 91 individuals (12%) reporting poor or
very poor diabetes control. Although we do not have information about non-responders, when
compared to the patients in the electronic database from the 4 sites, the survey participants
were on average slightly older (mean age 56 versus 54, p<0.001) and included a greater
proportion of women (62% versus 54%, p<0.001).

Overall, 551 participants (69%) reported interest in telephone self-management support, 439
participants (55%) in group medical visits, and 332 (42%) in internet-based self-management
support. One-hundred forty-three respondents (18%) reported no interest in any of the self-
management support modes; 183 (23%) were interested in 1 mode, 271 (34%) in two modes,
and 199 (25%) in all 3 modes. Patients’ preferences for the 3 diabetes self-management support
strategies varied by racial/ethnic group (Figure 1). While we did not have information about
provider-patient language concordance, preferences for self-management support did not differ
for the subset of patients who reported needing an interpreter compared to the sample overall
(p for all >0.20).

In multivariate models, compared to Non-Hispanic Whites, Spanish-speaking Hispanics were
more interested in telephone support (OR 3.45, 95%CI 1.97–6.05) and group medical visits
(OR 2.45, 95%CI 1.49–4.02), but less interested in internet self-management(OR 0.56, 95%
CI 0.33–0.93). African-Americans were more interested than Whites for all 3 self-management
support strategies (Table 2). In addition, older patients reported less interest in all three self-
management support strategies. Those with lower educational attainment were more likely to
report an interest in telephone and group medical visits but less likely to report an interest in
internet-based support. Limited self-reported health literacy was independently associated with
greater interest of telephone self-management support. Self-efficacy was not associated with
interest in any self-management support mode (Table 2). We did not find significant
interactions between race/language group and age, health literacy, or educational attainment
on interest in any self-management support strategy (all p-values > 0.20).

In our exploratory analysis of perceived communication benefit, 315 (40%) patients reported
that their diabetes would be better controlled if they communicated better with their regular
health care provider. Racial/ ethnic minority participants were more likely to perceive a benefit
of better communication than non-Hispanic White participants (47% vs. 25%, p<0.001).
Among Hispanic participants, English and Spanish speakers were equally likely to report a
communication benefit (46% vs. 47%, P=0.93). Participants who perceived a benefit to better
communication were more likely to report limited health literacy (52% vs. 31%, p<0.001), and
lower self-efficacy (p<0.001). After adjustment for all demographic and clinical factors in
Table 2, perceiving a benefit to communication was independently associated with overall self-
management interest (AOR 2.1, 95%CI 1.6–2.8). When perceived communication benefit was
added to the models shown in Table 2, it was significantly associated with interest in telephone
(AOR 2.84, 95%CI 1.90–4.42) and group visit (AOR 2.03, 95% CI 1.44–2.87) self-
management support, but was not associated with internet self-management support (AOR
1.25, 95%CI 0.89–1.78). The relationships between other predictors and interest in self-
management support did not substantively change (data not shown). Adding perceived
communication as a co-variate improved the model fit relative to the model including all other
co-variates in Table 2 for telephone self-management support (χ2 27, p<0.001) and group visits
(χ2 17, p<0.001), but not internet/ computer-based support (χ2 1.6, p=0.20).
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4. Discussion and Conclusion
4.1. Discussion

There has been very little research contrasting self-management support strategies, and health
systems need this information in order to decide how to best deliver self-management support
(62) There has recently been a focus on internet self-management support applications, often
to the exclusion of other strategies(24,30), and this may be particularly problematic for
ethnically diverse, underprivileged populations. To our knowledge, this is first study to
describe self-management support preferences in a large, racially diverse sample of diabetes
patients recruited from multiple public hospital systems. Overall, there was considerable
interest in self-management support strategies, particularly via the telephone. Nevertheless, no
single approach was universally preferred by all patients and preferences varied considerably
by race, ethnicity, and health literacy level.

Although interest in self-management support was high across the entire sample, we found that
racial/ ethnic minorities, in general, expressed more interest in self-management support
strategies compared to non-Hispanic whites. Racial and ethnic minority patients may report a
greater interest in self-management support because their level of unmet need for such services
is particularly great. Consistent with prior studies, Spanish speakers in this study expressed
greater interest than English speakers in telephone self-management support and group medical
visits (17,63). However, Hispanic participants were significantly less interested than non-
Hispanics in internet-based self-management support. Since prior work in other settings has
shown high acceptance of carefully developed, computer-based health interventions among
Hispanics who are trained in their use (30,64,65), this finding may reflect a general discomfort
with internet use due to a lack of familiarity. Racial/ ethnic differences in patients’ preferences
for different communication modalities underscore the need to provide an array of approaches
for patients in safety-net settings and to match the strategy with patient preferences. Given the
fact that socio-economically vulnerable populations are disproportionately affected by diabetes
and its complications, even the modest differences in interest amongst the self-management
support strategies that we observed could have important public health, clinical and policy
implications.

We found that patients who reported limited health literacy were more likely to prefer telephone
self-management support, and that self-reported health literacy was associated with perceived
communication benefit. This suggests that patients with limited self-reported health literacy
are aware of the need for improved communication, and that health systems should not
underestimate their willingness to participate in such initiatives. Although ‘perceived
communication benefit’ is a novel measure that requires more detailed examination in concert
with other communication scales, the fact that it is correlated with self-reported health literacy,
another marker of impaired communication, should encourage its further study.

Perceived communication benefit did not appear to mediate the relationship between patient
characteristics and self-management support interest. This suggests that the current practice of
directing self-management support to patients based on criteria such as metabolic control or
health care utilization may not be a comprehensive way to identify and target interested
patients. It may also be effective to direct self-management support to diabetes patients with
limited health literacy or those reporting an unmet communication need .

Our study has several limitations. Although the response rate of 47% is similar to other diabetes
studies, such as the 53% response rate in the TRIAD study (66–68), it limits our ability to
generalize the study results. The secular trend of declining response rates to telephone surveys
likely affected our study as well(69,70). Moreover, since individual question non-response is
much lower in telephone interviews than face-to-face interviews, telephone surveys can
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produce comparable-quality data to those produced by a face-to-face survey for many
characteristics, despite a difference in response rates(71). Despite the response rate, this survey
provides a starting point for more definitive investigation of patient preferences, including
improved sampling. Our results may not be generalizable to those without telephone access-
a small but important group(72). It is likely that our use of a telephone survey led to an over-
estimate of telephone self-management support acceptability. Although we did not measure
computer access among participants, we did attempt to account for differential computer use
by asking patients to report their preferences under the assumption that they had access to the
internet. In the survey, rather than measuring acceptance of a particular intervention, we asked
patients if they would consider each self-management support strategy in general. Although
patients’ perceptions of an actual, specific implementation of that strategy may differ
substantially, the patterns we detected were similar to acceptance of an actual diabetes
intervention in a similar population(73). We did not ask participants to rank the strategies.
Because patient data were de-identified for the survey, we could not compare patients’ reported
diabetes control to clinical measures such as their hemoglobin A1C. In addition, we did not
measure health literacy directly, but used a previously validated single item(56) to estimate
health literacy, and further validated this item using a diverse sample of diabetes patients from
one site. This may have under-estimated the prevalence of limited health literacy; thus, the
literacy effects may have been stronger with direct health literacy measurement. Nevertheless,
we expect that the overall direction of these effects would be similar and any difference would
be small given that the prevalence of limited self-reported health literacy in our sample was
similar to measured health literacy found in similar patient populations(74). Finally, although
we asked patients to report their level of diabetes control, we did not define “diabetes control”
in the survey. Prior studies suggest patients and providers may differ in their interpretation of
“control” (75,76), with some patients interpreting control over diabetes as the level of its
intrusiveness into their lives. Nonetheless, even in the context of this interpretation, we believe
that the extent of a communication benefit still confers insight into self-management support
interest.

4.2. Conclusion
In summary, diabetes patients seen in safety-net settings expressed substantial interest in
diabetes self-management support, and preferences for self-management support strategy
varied by race/ethnicity, language proficiency, and self-reported health literacy. These findings
are consistent with prior studies demonstrating that tailored health education and behavior
change programs delivered via information technologies are acceptable to vulnerable groups
(12,30,77,78).

4.3. Practice Implications
Our findings suggest that most diabetes patients treated in safety-net settings are interested in
receiving some adjunctive form of self-management support to help achieve greater self-
management success. Because different subgroups report distinct self-management support
preferences, health systems and practitioners should offer a range of supportive strategies to
improve patient self-management. Practitioners should consider the population in choosing a
support modality, and tailor resources to their patients’ preferences. Many patients report an
unmet need for better communication to support their efforts to self-manage their condition.
Given the high prevalence of limited health literacy and the extent to which patients,
particularly racial/ethnic minorities, perceive a benefit of improved provider communication
for their diabetes control, the design and delivery of self-management support interventions
should directly address the communication barriers experienced by vulnerable groups.
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Figure legend.
Telephone was more acceptable than group medical visits (McNemar Χ2, p for all <0.001) and
internet (McNemar Χ2, p for all <0.001) for all 4 groups. Internet was significantly less accepted
by Hispanics than telephone or group visits (McNemar Χ2, p for all <0.05)
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Table 1
Patient Characteristics

Characteristics Total (N = 796)

Age, mean (SD) 58 (12)

Female gender 492 (62)

Race/ Ethnicity, number (%)

  Black/ Non-Hispanic 265 (33)

  Hispanic 267 (33)

  White/ Non-Hispanic 264 (33)

Years with diabetes, mean (SD) 11 (10)

Insulin use 305 (38)

Limited health literacy 311 (39)

Diabetes control

  Excellent 114 (15)

  Well 341 (43)

  Fair 239 (30)

  Poor 70 (9)

  Very Poor 21 (2)

Language, N(%)

  Spanish 188 (23)

  English 608 (76)

Education level, N(%)

  More than high school 221(27)

  High school graduate 229 (29)

  Less than high school 346 (43)

Type of insurance

  No insurance 249 (31)

  Public Insurance 425 (53)

  Private insurance 83 (10)

  Other insurance 39 (5)

Self-efficacy score, mean(SD) 11.5 (2.9)

Seen by diabetes educator N(%) 321 (40)

Received educational materials, N(%) 373 (47)

Attended a diabetes class, N(%) 229 (29)

Fair or poor health status, N(%) 390 (49)

Study site, N(%)

  Cambridge, MA 211 (26)

  San Francisco, CA 205 (26)

  Chicago, IL 196 (24)

  New Orleans, LA 184 (23)
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Table 2
Characteristics associated with Telephone, Group Medical Visit, and Internet Self-Management Support Acceptance.

Telephone Self- Group Medical Internet Self-

Management Visits Management

Characteristic AOR (CI) AOR (CI) AOR (CI)

Age, for 5-year increase

above sample mean 0.89 (0.82–0.96)* 0.90 (0.84–0.97)* 0.85 (0.79–0.92)*

Female gender 1.03 (0.72–1.47) 0.98 (0.70–1.35) 0.99 (0.71–1.38)

Race/ language

  Non-Hispanic (NH) White 1.00* 1.00* 1.00*

  NH African American 1.52 (0.99–2.33)* 1.75 (1.17–2.63)* 1.59 (1.06–2.40)*

  English-speaking Hispanic 1.74 (0.94–3.21)* 1.36 (0.78–2.38)* 0.81 (0.45–1.45)*

  Spanish-speaking Hispanic 3.45 (1.97–6.05)* 2.45 (1.49–4.02)* 0.56 (0.33–0.93)*

Years with diabetes 1.00 (0.98–1.02) 1.02 (1.00– 1.03)† 0.99 (0.97–1.01)

Insulin Use 0.99 (0.68–1.45) 0.82 (0.58–1.16) 1.24 (0.88–1.77)

Limited self-reported health 1.74 (1.19–2.54)* 1.16 (0.83–1.63) 0.79 (0.56–1.13)†

literacy

Very poor diabetes control 1.92 (0.47–7.78) 2.97 (0.92–9.58)† 1.87 (0.62–5.67)

Education level

  More than high school 1.00† 1.00† 1.00*

  High school graduate 1.56 (1.01–2.40)† 0.71 (0.47–1.07)† 0.69 (0.46–1.04)*

  Less than high school 1.42 (0.91–2.22)† 1.01 (0.67–1.53)† 0.52 (0.34–0.79)*

Type of insurance

  No insurance 1.00 1.00 1.00 †

  Public insurance 1.04 (0.69–1.56) 1.02 (0.70–1.48) 0.93 (0.63–1.36)†

  Private insurance 0.78 (0.42–1.44) 0.85 (0.48–1.51) 0.99 (0.55–1.76)†

  Other insurance 0.92 (0.40–2.14) 0.89 (0.42–1.89) 2.38 (1.08–5.22)†

Self-efficacy score 0.98 (0.91–1.04) 0.98 (0.92–1.04) 0.98 (0.92–1.04)

Seen by diabetes educator 1.25 (0.84–1.87) 1.42 (0.99–2.04)† 0.82 (0.56–1.19)

Attended a diabetes class 1.12 (0.74–1.70) 1.32 (0.91–1.93)† 1.27 (0.87–1.86)

Received educational 0.82 (0.57–1.18) 0.91(0.65–1.26) 0.91 (0.64–1.28)

materials

Fair or poor health status 1.36 (0.95–1.95)† 1.50 (1.08–2.08)* 0.93 (0.66–1.30)

*
p<0.05

†
p<0.20
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