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Objectives. We evaluated whether ethnicity and language are associated with dia-

betes care for Latinos in managed care.

Methods. Using data from 4685 individuals in the Translating Research Into Action for

Diabetes (TRIAD) Study, a multicenter study of diabetes care in managed care, we con-

structed multivariate regression models to compare health behaviors, processes of care,

and intermediate outcomes for Whites and English- and Spanish-speaking Latinos.

Results. Latinos had lower rates of self-monitoring of blood glucose and worse glycemic

control than did Whites, higher rates of foot self-care and dilated-eye examinations, and

comparable rates of other processes and intermediate outcomes of care.

Conclusions. Although self-management and quality of care are comparable for Lati-

nos and Whites with diabetes, important ethnic disparities persist in the managed care

settings studied. (Am J Public Health. 2003;93:1694–1698)

Health Behaviors and Quality of Care Among Latinos 
With Diabetes in Managed Care

| Arleen F. Brown, MD, PhD, Robert B. Gerzoff, MS, Andrew J. Karter, PhD, Edward Gregg, PhD, Monika Safford, MD, Beth Waitzfelder, MA, Gloria L.A.
Beckles, MD, MSc, Rebecca Brusuelas, and Carol M. Mangione, MD, MSPH, for the TRIAD Study Group

We used data from the Translating Re-

search Into Action for Diabetes (TRIAD)

Study, a multicenter study of persons with dia-

betes in managed care, to evaluate differences

in participation in diabetes-related self-care

behaviors, processes of care, and intermediate

outcomes of care among Whites, English-

speaking Latinos, and Spanish-speaking Lati-

nos with diabetes. We hypothesized that Lati-

nos with diabetes would be at higher risk for

poor health behaviors and quality of care be-

cause of educational obstacles and organiza-

tional and cultural barriers to receipt of care.

We also anticipated that language barriers

would place Spanish speakers at higher risk

than English speakers for low participation in

self-care behaviors and for poor processes and

intermediate outcomes of care.

METHODS

The TRIAD Study is a prospective cohort

study of diabetes care in managed care, the

design of which has been presented else-

where.17 Persons were eligible for TRIAD if

they had diabetes, were 18 years of age or

older, had been continuously enrolled in a

participating health plan for a minimum of 18

months, had at least 1 claim for health care

filed in the prior 18 months, reported receiv-

ing the majority of their diabetes care

through the health plan, and spoke English or

Spanish. The TRIAD Study excluded nursing

home residents, pregnant women, and those

who had a severe illness or impairment that

precluded providing informed consent or par-

ticipating in a 30- to 45-minute telephone or

written interview.

The TRIAD Study surveyed 11922 respon-

dents in 6 translational research centers that

partnered with the Centers for Disease Control

and Prevention (CDC) to study diabetes care in

managed care settings. These centers collabo-

rated with 10 health plans and 65 provider

groups. Surveys were conducted between July

2000 and August 2001. Medical record re-

views of the primary health care provider

charts covered the 18 months prior to the in-

terview date. For these analyses, we included

the 4 centers (comprising 8 health plans and

52 provider groups) with substantial numbers

of Latinos enrolled in TRIAD. Of the 8921

study participants in these 4 centers, 4685

identified themselves as either Latino or White

and were eligible for inclusion in the analyses.

Data collection included a telephone or

written survey and a medical record review.

The survey contained questions about socio-

demographic characteristics including age,

sex, race/ethnicity, preferred language for the

interview, education, and income; clinical

characteristics; processes of care; diabetes-

Latinos are the most rapidly growing ethnic

group in the United States1 and have high

rates of type 2 diabetes mellitus.2 Among per-

sons with diabetes, Latinos have more dia-

betic retinopathy and renal disease and

higher age-adjusted death rates from diabetes

than do Whites.2–5 These disparate outcomes

by ethnicity are multifactorial, and a propor-

tion of the observed differences may be at-

tributable to poorer access to health care and

the receipt of lower-quality care.6

Some epidemiological studies suggest that

health disparities for Latinos with diabetes

can be attenuated in managed care settings,

where racial and ethnic minorities may expe-

rience greater equality of access.7,8 However,

few studies have evaluated racial/ethnic dif-

ferences in individual health behaviors9 or

quality of care7 among persons with diabetes

in managed care settings, and very little of

this work has focused on Latinos. Enrollment

in managed care organizations may improve

health care access for Latinos, but having

health insurance does not completely elimi-

nate barriers to care.10

In managed care settings, Latinos may face

obstacles associated with the administrative

complexity of health plans, cultural differ-

ences between patients and health care pro-

fessionals, and language barriers, placing

them at increased risk for underuse of ser-

vices, poor-quality care, and worse outcomes

compared with Whites.6,11,12 Prior research

suggests that language barriers may be a par-

ticularly important influence on health behav-

iors among Latinos,13 but the influence of lan-

guage on diabetes-related health behaviors

and quality of care remains poorly under-

stood. Some studies have shown no decre-

ment in quality of care for Latinos with lim-

ited English proficiency,14,15 although others

have suggested that language barriers are as-

sociated with reduced rates of self-monitoring

of blood glucose (SMBG).16
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related comorbid conditions according to self-

report of hyperlipidemia, myocardial infarc-

tion, stroke, and amputation; and health sta-

tus according to the Physical Component

Summary (PCS-12) and Mental Component

Summary (MCS-12) scores of the Medical

Outcomes Study 12-Item Short Form.18 The

medical record review provided information

on processes of care and intermediate out-

comes of care.

The main predictors in these analyses were

ethnicity and language, and the main out-

comes were diabetes-related health behaviors,

processes of care, and intermediate outcomes.

We compared 3 groups: Whites, Latinos who

completed the survey in English (English-

speaking Latinos), and Latinos who completed

the survey in Spanish (Spanish-speaking Lati-

nos). We evaluated the following health be-

haviors: SMBG in 3 groups (persons using in-

sulin, persons only using oral antidiabetic

medications, persons not using diabetes med-

ications) and foot self-care. We also evaluated

the following processes of care: dilated-eye ex-

amination in the past year, foot examinations

at most or all visits in the past year, advice on

smoking cessation (percentage of smokers),

advice on taking or the use of aspirin, receipt

of influenza vaccine in the past year, measure-

ment of hemoglobin A1c (HbA1C) and lipid

panel levels, and screening for nephropathy in

the past year. Whereas influenza vaccination

was self-reported, information on dilated-eye

examinations, foot examinations, smoking ces-

sation counseling, and aspirin use or advice

was obtained from both the survey and the

medical record. Predetermined algorithms

were followed for cases in which discordance

was found between the survey and the med-

ical record; in these cases, if there was a posi-

tive response from either source, the indicator

was classified as having been performed. In-

termediate diabetes-related outcomes were

the percentage of participants with blood pres-

sure greater than 130/85 and the most recent

HbA1C (mean %) and lipid panel levels

(mg/dl) recorded in the medical record during

the review period.

In analyses adjusted only for clustering of

health plans, we used bivariate tests of associ-

ation, including analysis of variance for contin-

uous variables and χ2 tests for categorical var-

iables, to compare patient sociodemographic

and clinical characteristics, health behaviors,

processes of care, and intermediate outcomes

of care by ethnicity and language. Following

Rothman, we made no adjustments to P val-

ues for multiple comparisons but have pre-

sented all comparisons that were evaluated.19

For the adjusted analyses, we used hierarchi-

cal regression models to adjust for the cluster-

ing of patients within provider groups and of

provider groups within health plans. All analy-

ses were performed with the SAS PROC

MIXED procedure and the SAS GLIMMIX

macro.20 For continuous variables, we present

the least squares mean estimates for Whites,

English-speaking Latinos, and Spanish-

speaking Latinos. For dichotomous outcomes,

because odds ratios are poor estimates of rela-

tive risk when outcomes are common, we re-

port the estimated conditional probabilities for

each patient group. We refer to these condi-

tional means and probabilities as “adjusted

predicted means” and “adjusted predicted per-

centages.” Models were evaluated with and

without adjustment for several potential con-

founders, including age, sex, education, in-

come, duration of diabetes, any visit to a

diabetes specialist in the past year, diabetes-

related comorbidity score, PCS-12 score, and

MCS-12 score. Because the results did not dif-

fer significantly, we report here the findings

from the adjusted models. As an additional

sensitivity analysis, we also constructed multi-

variate models using only survey data for de-

pendent variables obtained from more than

1 source. Again, the results did not differ sig-

nificantly, and we report results from the mod-

els that used both survey and medical record

data when both were available.

Missing values for covariates other than eth-

nicity and language were imputed using single

imputation. Each covariate was predicted as a

function of all other covariates in the model,

including age, sex, income, education, spe-

cialty of primary care provider, PCS-12 and

MCA-12 scores, diabetes-related comorbidity

score, and health plan. Single imputations

were generated with the transcan21 function in

S-PLUS.22 Each covariate is predicted as a

function of all other covariates. Single imputa-

tion was used instead of multiple imputation

because only adjusters were imputed, and the

proportion of missing data ranged from

0.06% (for age) to 11.1% (for specialty of pri-

mary care provider and diabetes-related co-

morbidity score). Transcan imputes missing

values while solving for transformations. Re-

stricted cubic splines are used to model con-

tinuous variables, dummy variables are used

for categorical variables, and imputed values

are constrained to be in the same range as

nonimputed values. No imputation was per-

formed for the dependent variables.

RESULTS

The sample for this analysis comprised

2941 Whites, 1453 Latinos who completed

the survey in English, and 289 Latinos who

completed the survey in Spanish (Table 1).

The survey response rate was 65%. Medical

record data were available for 2041 Whites,

1070 English-speaking Latinos, and 213 Span-

ish-speaking Latinos. Compared with Whites,

the Latino respondents were more often fe-

male, reported lower incomes and less educa-

tion, had fewer comorbid conditions, and

were less likely to use insulin or to have a spe-

cialist as the primary care provider. Addition-

ally, Spanish-speaking Latinos were twice as

likely to smoke and had lower body mass

index and higher MCS-12 scores (indicating

higher self-reported emotional well-being)

compared with either Whites or English-

speaking Latinos.

Among Spanish-speaking Latinos, 23% re-

ported a language barrier with their primary

care provider, and 32% reported that they

needed a translator at most visits, but only

52% of these reported that a translator was

always provided if needed. Approximately half

of the Spanish speakers reported receiving ed-

ucational materials from their health plan ap-

propriate for their culture and language.

Health Behaviors

In the adjusted analyses, diabetes-related

health behaviors differed by ethnicity and

language (Table 2). Among both insulin users

and those treated only with oral antidiabetic

medications, SMBG was less common among

Latinos than among Whites. There were no

differences in the adjusted predicted rates of

SMBG among persons who did not use med-

ications to control their diabetes. In contrast,

Latinos were more likely than Whites to re-

port checking their feet for sores every day.
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TABLE 1—Comparison of Sociodemographic and Clinical Characteristics of Whites,

English-Speaking Latinos, and Spanish-Speaking Latinos

White English-Speaking Spanish-Speaking

(Referent; Latino Latino

n = 2941) (n = 1453) (n = 289) P

Sociodemographic characteristics

Age, y, mean (SD) 62.4 (±13) 60.8 (±13) 66.6 (±12) .001

Female, % 46.3 53.8 61.2 <.0001

Did not graduate high school, % 11.8 38.9 80.6 <.0001

Annual income under $20 000, % 20.5 41.7 66.7 <.001

Clinical characteristics

Years with diabetes, mean (SD) 12 (±11) 13 (±10) 13 (±11) .18

Diabetes-related comorbidity score, mean (SD) 1.01 (±0.94) 0.98 (±1.01) 0.70 (±0.80) <.0001

Body mass index in kg/m2, mean (SD) 30.8 (±6.9) 30.8 (±6.6) 29.3 (±6.2) <.0013

Smoker, % 14.4 15.0 29.0 <.0001

Any insulin use, % 29.4 24.2 20.8 <.0001

PCS-12 score, mean (SD) 43.6 (±7.1) 43.1 (±7.0) 43.4 (±7.0) .38

MCS-12 score, mean (SD) 45.0 (±6.2) 46.5 (±6.7) 44.9 (±6.9) .0008

Diabetes specialist as primary care provider, % 12.4 7.0 6.6 <.0001

Language barriers, %

Language barrier with provider . . . . . . 23 . . .

Translator needed . . . . . . 32 . . .

Translator provided at every visit when needed . . . . . . 48 . . .

Health plan provided educational materials . . . . . . 51 . . .

appropriate for culture/language

Note. Analysis of variance was used for continuous variables, and χ2 was used for categorical variables. SD=standard
deviation; PCS-12=Physical Component Summary of the Medical Outcomes Study 12-Item Short Form; MCS-12=Mental
Component Summary of the Medical Outcomes Study 12-Item Short Form.

Processes of Care

In multivariate analyses, only 1 of the 8

process indicators differed by ethnicity: ad-

justed predicted rates of dilated-eye examina-

tions in the past year were slightly higher

among both English- and Spanish-speaking

Latinos than among Whites (Table 2). Ad-

justed predicted rates of foot examination by

a health care professional, smoking cessation

counseling, aspirin use or advice, influenza

vaccination, and measurement of the interme-

diate outcomes (HbA1C level, lipid panel

level, proteinuria) in the past year did not dif-

fer by ethnicity or language.

Intermediate Outcomes

The adjusted predicted proportion of per-

sons with blood pressure above 130/85 was

slightly lower in Latinos than in Whites. In

contrast, both English- and Spanish-speaking

Latinos had higher adjusted mean HbA1C

levels than did Whites. We performed addi-

tional analyses to evaluate whether the rela-

tionship between HbA1C levels and ethnicity

and language differed within the 3 mutually

exclusive treatment categories (persons using

insulin, persons using oral antidiabetic med-

ications, persons not using medications for di-

abetes). There were no ethnicity/language dif-

ferences in HbA1C levels among persons

who were not on medications for diabetes.

However, among persons on oral antidiabetic

agents and those on insulin, Latinos had

higher adjusted predicted mean HbA1C lev-

els than did Whites. There were no differ-

ences in adjusted predicted mean lipid panel

levels by ethnicity or language.

DISCUSSION

This study of managed care enrollees with

diabetes found a complex relationship be-

tween Latino ethnicity, Spanish language, and

diabetes-related care. Latinos reported higher

participation in foot self-care, but were less

likely to perform SMBG. Processes of care

were similar or better for Latinos compared

with Whites, and Latinos had slightly better

blood pressure control and comparable lipid

panel levels. However, Latinos had poorer

glycemic control than did Whites.

The lower adjusted predicted rates of SMBG

among Latinos on insulin or oral antidiabetic

medications may have important implications

for glycemic control in this cohort. Prior litera-

ture suggests that Latino ethnicity23,24 and lan-

guage barriers16 are associated with lower rates

of SMBG. Although self-monitoring in persons

on insulin is central to glycemic control,25 far

fewer data support the use of SMBG in persons

treated with dietary therapy or oral antidiabetic

agents.26 Nonetheless, our findings suggest that

increasing performance of SMBG among Lati-

nos with diabetes may be a mechanism for en-

hancing glycemic control among persons on di-

abetes medications.

The higher adjusted predicted rates of di-

lated-eye examinations and foot self-care may

be explained by culturally appropriate and/or

Spanish-language outreach efforts to promote

foot care or eye examinations in the TRIAD

provider groups with larger numbers of Latino

patients. Further work is needed to evaluate

whether characteristics of the health plans or

the provider groups in which Latinos were en-

rolled facilitated performance of dilated-eye

examinations and enhanced foot self-care. Our

findings may also reflect patient and provider

awareness of the higher prevalence of retinop-

athy27 and amputation28,29 in minority groups.

As in other studies, we found significant dif-

ferences in glycemic control between Whites

and Latinos.24 We observed a 0.7% absolute

difference in mean HbA1C levels between

Latinos and Whites in the cohort overall, and

among persons on insulin, the mean HbA1C

level for Spanish-speaking Latinos was a full

percentage point higher than that for Whites.

Findings from the United Kingdom Prospective

Diabetes Study suggest that over a 10-year pe-

riod, a reduction of 1% in HbA1C is associ-

ated with a decrease of 37% in microvascular

complications and a decrease of 21% in risk of

any diabetes-related complication.30 The differ-

ence we found in our study may thus have sig-

nificant long-term clinical implications for dia-

betes-related morbidity among Latinos. This
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TABLE 2—Adjusted Predicted Rates and Means of Health Behaviors and Quality

Indicators for English-Speaking and Spanish-Speaking Latinos Compared With Whites 

in Managed Care
a

English-Speaking Spanish-Speaking

White (Referent) Latino P
b Latino P

b

Health behaviors, %

Self-monitor blood glucose 49.1 38.5 <.0001 36.8 .0001

Insulin users 76.7 62.2 <.0001 62.7 .04

Oral antidiabetic agents only 40.0 31.0 .002 32.0 .04

No diabetes medications 33.0 33.3 .66 27.8 .97

Check feet for sores 63.4 69.8 .01 76.3 .009

Process of care during the past 

12 months, %

Dilated-eye exam conducted 76.3 80.8 .01 84.0 .02

Foot exam conducted at most 80.5 85.4 .14 83.0 .13

or all visits

Received influenza vaccine 68.1 66.1 .28 66.3 .60

Advised to stop smoking 86.9 81.7 .12 81.3 .42

Advised to take or taking aspirin 50.7 50.0 .96 51.5 .20

Hemoglobin A
1c

measured 86.4 88.4 .17 85.2 .69

Lipid profile assessed 70.2 71.5 .76 70.9 .74

Nephropathy assessment 78.8 75.8 .37 77.1 .38

conducted

Intermediate outcomes

Blood pressure greater than 16.7 12.9 .01 13.9 .37

130/85, %

Hemoglobin A
1c

percentage 7.7 (7.4, 7.9) 8.2 (8.0, 8.5) <.0001 8.4 (8.1, 8.7) <.0001

(95% CI)

Insulin used (95% CI) 8.1 (8.0, 8.3) 8.8 (8.6, 9.1) .003 9.1 (8.5, 9.6) <.0001

Oral antidiabetic agents only 7.5 (7.2, 7.9) 8.1 (7.7, 8.4) <.0001 8.3 (7.8, 8.8) <.0001

(95% CI)

No diabetes medications 6.6 (6.1,7.0) 6.9 (6.3, 7.4) .16 6.4 (5.7, 7.2) .74

(95% CI)

Low-density lipoprotein level 111.4 (108.7, 114.1) 112.3 (109.1, 115.5) .56 114.6 (108.7, 120.5) .27

(mg/dL) (95% CI)

Note. CI=confidence interval.
aAdjusted for age, sex, income, education, specialty of primary care provider, scores on Physical Component Summary and
Mental Component Summary of the Medical Outcomes Study 12-Item Short Form, diabetes-related comorbidity score,
symptom score, and health plan and provider group clustering.
bCompared with Whites.

possibility is supported by evidence that sug-

gests that even in managed care organizations,

Latinos with diabetes have higher rates of end-

stage renal disease than do Whites.16

We observed few differences in health be-

haviors, processes of care, and outcomes of

care between English- and Spanish-speaking

Latino patients, which is consistent with the

findings of 2 prior studies that showed no dif-

ference in glycemic control between English

and non-English speakers. In 1 of these stud-

ies, patients had established primary care pro-

viders, and there was consistent and wide-

spread use of interpreters,14 whereas in the

other, Spanish-speaking patients appeared to

self-select Spanish-speaking providers.15 Thus,

the impact of language barriers may be attenu-

ated by either patient–provider language con-

cordance or availability of translators in the

setting of an established primary care relation-

ship. The lack of differences between English-

and Spanish-speaking Latinos in our study may

also reflect overlap in the categories of “Eng-

lish speakers” and “Spanish speakers.” Among

the Latinos who completed the survey in Eng-

lish, there may have been some with unmea-

sured language difficulties, and among Spanish

speakers, a proportion may have been able to

negotiate some of the clinical encounter in

English. Another explanation may be high

rates of language concordance or use of inter-

preters in the provider groups with substantial

numbers of Spanish-speaking Latinos. Addi-

tionally, although a substantial number of

Spanish-speaking Latinos reported language

barriers with their providers, the study had in-

adequate sample size to evaluate the effect of

translator availability on these results.

Our findings are subject to some limitations.

These analyses were cross-sectional, and we

do not have information about change over

time in performance of health behaviors, qual-

ity indicators, or the levels of the intermediate

outcomes. It is possible that over the course of

their enrollment in managed care, Latinos had

higher rates of improvement in these measures

than did Whites. However, because all partici-

pants had to have been enrolled in their health

plan for a minimum of 18 months to be eligi-

ble for the study, our findings indicate that

some clinically significant disparities persist in

these managed care settings. We relied on pa-

tient self-report for several measures, including

SMBG, foot care, exercise patterns, dietary pat-

terns, and rates of influenza vaccination. If dif-

ferential reporting of these behaviors occurred

by language or ethnicity, the observed rates

might be biased; however, as far as we know

no other reports in the published literature

predict a particular direction for the possible

bias. However, when we used responses from

the survey alone as the dependent variable in

regression models, there were few differences

compared with analyses that used combined

survey and medical record data. As noted pre-

viously, we also had small numbers of Spanish-

speaking respondents, which may limit gener-

alizability to other settings.

Among the strengths of this study are its

large, randomly sampled cohort, the inclusion

of participants from 8 separate health plans,

and the use of detailed sociodemographic, clin-

ical, and behavioral data, all of which enhance

the generalizability of the findings to insured

patients with diabetes in the United States.
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Among privately insured persons in the

United States, Latinos have higher rates of en-

rollment in managed care organizations than

do other racial and ethnic groups.31 However,

they remain less likely than Whites to be in-

sured, and among persons with diabetes,

Mexican Americans are 23% more likely to

lack health insurance than are Whites.32 The

ethnic disparities observed in the managed

care settings that we studied are likely to be

even more profound outside of managed

care, where many Latinos have poorer access

to health care providers, glucometers, and

medications. It is also important to note that

Latinos had comparable or better rates of

performance of some diabetes-related behav-

iors, processes of care, and intermediate out-

comes. Further studies are needed to identify

whether there are organizational characteris-

tics of managed care plans that serve to en-

hance care and others that act as barriers to

care for Latino patients with diabetes and

other chronic conditions.
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