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Abstract

Background—Glycemic index and glycemic load are used to facilitate glucose control among 

adults with type 2 diabetes, with a low glycemic index diet associated with improved glycemic 

control.
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Objective—To examine long-term longitudinal associations between changes in glycemic index 

and glycemic load with glycemic and metabolic control among Latino adults with diabetes.

Design—Secondary data from intervention and comparison participants in the Latinos en Control 

trial (2006–2008) were analyzed.

Participants/setting—Data on dietary intake and metabolic characteristics were from low-

income, Latino adults (N=238; 87.7% Puerto Rican) with type 2 diabetes.

Intervention—The Latinos en Control trial was a randomized clinical trial targeting diabetes 

self-management among Latinos with type 2 diabetes. Participants were randomized to a group-

based behavioral intervention or usual care and followed through 12 months.

Main Outcome Measures—Outcomes included hemoglobin A1c (HbA1c) levels, fasting 

blood glucose, lipid profiles, anthropometrics, and blood pressure.

Statistical Analysis—Glycemic index and load were analyzed using data from three 24-hour 

dietary recalls conducted at baseline, 4 months, and 12 months. Repeated measures regression 

models were used to examine change in glycemic index and load associated with metabolic 

characteristics at 12 months. Covariates included sex, age, body mass index (BMI), blood 

pressure, total energy intake, medication use and intensity, physical activity, intervention status 

(intervention vs. usual care), and time.

Results—Increases in glycemic index from baseline to 12 months were associated with increased 

logarithm of HbA1c levels (β=0.003; p=0.034) and waist circumference (β=0.12; p=0.026)over 

time, but not with fasting glucose, blood lipids, or BMI. There was modest evidence to support 

small, positive associations between glycemic load and HbA1c levels and waist circumference.

Conclusions—Lowering glycemic index is associated with improvements in certain metabolic 

risk factors among Latinos with diabetes. Targeting glycemic index may be an important 

component of dietary strategies for diabetes self-management.
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Introduction

In 2010–2012, an estimated 12.8% of Latino adults in the United States (U.S.) were 

diagnosed with type 2 diabetes compared to 7.6% of non-Latino whites.1 Diabetes self-

management among Latinos is inadequate,2–4 with over half of those diagnosed with 

diabetes having uncontrolled glycosylated hemoglobin (HbA1c) levels of 7% or higher.4 

The prevalence of type 2 diabetes (diagnosed and undiagnosed) among Latinos is estimated 

to be 70–80% higher than that of non-Latino whites.5 Latinos also experience 

disproportionately higher rates of complications and mortality related to diabetes compared 

to non-Latino whites.2,6,7 Further compounding these health disparities is the common co-

occurrence of diabetes with other chronic conditions, such as obesity and hypertension, 

particularly within this sub-group.8 A study of adults with diabetes living along the U.S.-

Mexico border indicated that among Latino adults (including U.S. born Latinos and 
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Mexican immigrants), over 80% were overweight or obese and approximately half were 

hypertensive (≥140/90 mm Hg).9

Glycemic index and glycemic load may be important factors to investigate for the 

prevention and management of a variety of chronic conditions, including diabetes, obesity, 

and hypertension.10 Glycemic index is a relative measure of the increase in blood glucose 

levels after consuming a specified amount of carbohydrate and represents the quality but not 

the quantity of carbohydrate.11 Glycemic load represents both the quality and quantity of 

carbohydrates consumed and may be interpreted as a measure of diet-induced insulin 

demand.12 Low glycemic index foods provoke a slower, more sustained blood sugar 

response, with several studies supporting an association between consuming a lower 

glycemic index diet and improved glycemic control among adults with type 2 diabetes.13–18 

A review of epidemiologic studies concluded that a low glycemic load diet is protective 

against metabolic disease.19 Diabetes-self management interventions targeting Latinos have 

incorporated glycemic index and glycemic load as part of recommended dietary strategies to 

facilitate successful management of diabetes.20,21 Less well investigated are the long-term 

longitudinal effects of lowering glycemic index and/or glycemic load associated with a 

variety of metabolic risk factors among Latino adults with diabetes.

Understanding the relation between glycemic index, glycemic load, and metabolic risk 

factors over time is of high importance, particularly among Latinos, an underserved and 

growing ethnic population at high risk for multiple morbidities. The objective of this study 

was to conduct a secondary analysis of changes in glycemic index and glycemic load over 

time associated with metabolic risk factors, including lipid profiles, HbA1c levels, 

anthropometrics, and blood pressure among low-income Latino adults with type 2 diabetes. 

We hypothesized that reduced glycemic index and glycemic load would be associated with 

improved metabolic measures.

Methods

Participants and Procedures

Secondary data from participants in the Latinos en Control trial (2006–2008) were analyzed. 

The Latinos en Control trial was a randomized clinical trial of a diabetes self-management 

intervention targeting low-income Latinos with type 2 diabetes.21,22 Screening for eligibility 

and recruitment were conducted at five urban community health centers in Massachusetts 

from 2006–2007 and have been previously described.23 Criteria for participant inclusion 

were: Latino ethnicity; age ≥ 18 years; documented diagnosis of type 2 diabetes; last HbA1c 

level (previous 7 months) at or above 7.5%; no type 1 diabetes or history of ketoacidosis; no 

medical contraindications to participation in dietary and physical activity intervention; no 

use of glucocorticoid therapy within the prior three months; not currently participating in a 

cardiac rehabilitation or formal weight loss program; access to a telephone; ability and 

willingness to provide informed consent (English or Spanish); and physician approval to 

participate. Written informed consent was obtained from all interested and eligible 

participants.
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Intervention and usual care conditions

The Latinos en Control intervention consisted of 12 weekly sessions followed by 8 monthly 

sessions. Sessions were group-based, took place in community settings, and targeted 

diabetes-related knowledge, self-efficacy, and self-management behaviors, including blood-

glucose self-monitoring, diet, and physical activity. Specific dietary targets of the 

intervention included decreasing intake and portion size of high glycemic index foods (e.g., 

starchy vegetables), sodium and saturated fat intake, and increasing fiber intake.

A picture-based food guide that organized foods into traffic stop colors (green=eat often, 

yellow=limit portion size, and red=avoid) in accordance to their glycemic index, caloric, 

saturated or trans-fat, sodium, and fiber content.24,25 Foods designated in the green category 

had a glycemic index (glucose reference) < 55 and were low in calories and fat content. 

Foods in the yellow category had glycemic index of 55–69 or were high in calorie or fat 

content. Foods in the red category had glycemic index > 70 or were high in calorie or fat 

content. A graph of an “ideal” plate targeted glycemic load through its emphasis on reducing 

portion sizes, in particular foods in the mid and higher end of the glycemic index (foods in 

the yellow and red categories). Foods in the green category occupied three quarters of the 

ideal plate, and participants were encouraged to eat foods in this category, such as low-

calorie vegetables. Foods in the yellow category occupied one fourth of the plate. Foods in 

the red category were not included in the plate, and participants were encouraged to eat 

foods from the red category infrequently and in very small amounts. To facilitate 

measurement of portions, participants received a set of measuring cups and spoons and were 

encouraged to use smaller plates.

All group sessions included a video of an educational novella followed by guided group 

discussions; interactive activities (e.g., taste tests of healthy foods, practice of healthy 

cooking methods for ethnic foods, label reading, a supermarket tour, measuring skills for 

cooking and portion control during group meals, strategies to incorporate new cooking 

methods at home); and a brief coaching segment that included personalized review of 

progress, problem-solving, and new goal-setting to facilitate learning of skills to reduce 

glycemic index and reach other behavioral targets. Prior and formative research with 

members of the target population26 informed the tailoring of intervention materials and 

activities for the cultural and literacy needs of a low-income Latino population. Additional 

information regarding the intervention and curriculum materials are available upon request.

Participants in the comparison group received usual care from their health care providers 

with no additional interventions. Primary care providers of all participants received 

laboratory results including HbA1c, fasting blood glucose, and lipid profiles obtained at 

each study assessment and were free to provide care as deemed appropriate or as routinely 

delivered. Additional details regarding intervention and comparison conditions have been 

previously reported.21–23 Study protocols, procedures, and measures were approved by the 

Institutional Review Boards (IRBs) at the University of Massachusetts Medical School and 

Baystate Health Systems.
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Measures

All measures were collected at baseline, 4 months, and 12 months follow-up. Trained 

bilingual and bicultural research staff blinded to participants’ intervention status conducted 

assessments on behavioral, clinical, and sociodemographic measures using standardized 

protocols. Oral administration of survey measures and telephone-administered dietary 

recalls were available in English and Spanish.

Dietary Measures—Dietary intake was assessed by a registered and trained dietitian via 

three unannounced telephone-administered 24-hour dietary recalls conducted on randomly 

selected days within a 3-week period (two weekdays and one weekend). Nutrition Data 

System for Research (NDS-R) software (versions 2006–2008, University of Minnesota 

Nutrition Coordinating Center) was used to collect and analyze the dietary recall data, 

including estimation of glycemic load, glycemic index, and total energy intake (kcal/day).

Metabolic—Measures Metabolic measures included HbA1c levels, fasting blood glucose, 

lipid profiles, anthropometrics, and blood pressure. Fasting blood samples were drawn by 

trained medical staff for determination of HbA1c levels, fasting blood glucose (mg/dl), total 

cholesterol (mg/dl), high density lipoproteins (mg/dl), low density lipoproteins (mg/dl), 

triglycerides (mg/dl), and ratio of total cholesterol to high density lipoproteins. Participants’ 

height (inches), weight (pounds), and waist circumference (cm) were measured by trained 

staff using calibrated instruments, with the mean of two measures used. Height and weight 

were used to calculate participants’ body mass index (BMI). Two blood pressure 

measurements were obtained using digital monitors (Dinamap XL Automated Blood 

Pressure Monitor, Critikon, Tampa, FL) and averaged.

Covariates—Covariates of interest included physical activity, medication usage, and 

sociodemographics at baseline. Physical activity (MET-hours/day) was assessed via three 

unannounced telephone-administered 24-hour physical activity recalls.22,27 All medications 

were recorded including supplements and medications that may cause fluctuations in lipids 

or weight (either by design or as a side effect). Diabetes medications and dose were recorded 

directly from the participants’ medication labels and used to determine diabetes medication 

intensity using a scoring algorithm.22,28 Possible scores ranged from 0–6.5, with each 0.5 

unit increase indicating higher intensity of diabetes medication. Socio-demographic data 

included sex, age (years), education level, and annual income.

Statistical Analysis

The primary analysis was restricted to participants with complete dietary measures at 

baseline (N=238; 94.4%). All participants had complete data on metabolic characteristics at 

12 months follow-up. Descriptive statistics for baseline sociodemographics, glycemic index, 

glycemic load, and metabolic measures were computed and examined across quartiles of 

glycemic index and glycemic load. Means and standard deviations are presented as mean 

(SD). ANOVA and chi-squared tests were used to examine differences in the distribution of 

continuous and categorical variables by baseline glycemic index and glycemic load 

quartiles. Mean changes in glycemic index and glycemic load from baseline to 4 months and 

baseline to 12 months were compared by baseline glycemic index and glycemic load 
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quartiles using chi-squared tests. Repeated measures regression models were used to 

estimate associations between changes in glycemic index and glycemic load from baseline 

to 12 months associated with dietary fiber intake at 12 months. Model fit was assessed using 

a modified coefficient of determination (R2) and a Wald test.

Multivariable regression models with random effects for repeated measures (i.e., panel data) 

were used to estimate the associations between key predictors (glycemic index and glycemic 

load from baseline to 12 months modeled as continuous variables) and metabolic outcomes 

of interest over time. The natural logarithm of HbA1c levels and triglycerides were used, as 

distributions in these outcomes were skewed. Covariates in the final models included the 

values at each study period for time (1, 2, 3), mean blood pressure, total energy intake, 

physical activity, diabetes medication intensity score, medication that may cause 

fluctuations in lipids (yes/no), medication that may cause fluctuations in weight (yes/no), 

sex, baseline measures of age and BMI, and intervention status (intervention or usual care). 

To investigate the potential effect of missing data, two imputed sensitivity analyses were 

completed. The first analysis was an intention to treat analysis; the second method relied on 

a multiple imputation algorithm. To assess possible over-fitting in the model from the 

primary analysis, parse models with predictors that were statistically significant were re-

analyzed for each outcome of interest. All analyses were performed using Stata (version 

11.0, 2009, StataCorp).

Results

There were no differences between intervention and comparison participants in the Latinos 

en Control trial (N=252) in sociodemographics, dietary and physical activity measures, and 

metabolic characteristics at baseline, with the exception of mean diastolic blood pressure 

(76.3 (9.9) versus 73.4 (8.4) mmHg, comparison versus intervention, respectively; p< 

0.011).21 The majority of participants had complete dietary data (94.4%; N=238). No 

significant differences in baseline characteristics between participants who did and did not 

have complete dietary data were observed. Additional details regarding intervention and 

comparison participants at baseline have been previously reported.21

Of the 238 participants with complete dietary data (94.4%), the majority was female 

(77.3%), identified Puerto Rico as their place of origin (87.7%), and had less than a high 

school education (76.1%). The mean age was 56.0 years (SD=11.2). As described 

previously,21,28 most participants were obese (73.9%), had above-target HbA1c levels of 

7.0% or higher (89.1%), and had above-target systolic blood pressure (≥ 120 mmHg) 

(66.8%) at baseline. Participants’ mean baseline glycemic index and glycemic load were 

61.0 (5.1) and 126.6 (47.2), respectively. Study attrition was low, with 7% of participants 

who did not complete at least one study assessment (psychosocial, behavioral, or clinical) at 

the 12-month follow-up.21,29

Table 1 presents baseline sociodemographic and metabolic risk factor data by glycemic 

index and glycemic load quartiles. Participants in the lowest quartile of glycemic index had 

lower mean HbA1c levels (8.2%) compared to participants in the other three quartiles 

(9.3%, 9.0%, and 9.2%, respectively; p=0.005). With respect to glycemic load, a higher 
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percentage of females were in the lowest quartile (89.8%) than the other quartiles (p=0.033), 

and higher average daily energy intake was observed from lowest to highest quartile 

(p<0.001). While significant differences in waist circumference and triglycerides by 

glycemic load quartiles were also observed, no clear pattern emerged.

Participants in the highest quartiles of glycemic index and glycemic load by definition had 

the greatest potential for decreasing these values over time though the impact of the 

intervention by quartile was unknown a priori. We observed that participants in the highest 

quartile of glycemic index at baseline had the greatest reduction in mean glycemic index 

compared to all other quartiles at 4 months (−4.8 (5.4) vs. 0.5 (6.8), p<0.001) and 12 months 

(−5.2 (4.9) vs. 1.5 (6.2), p<0.001). Similarly, participants in the highest glycemic load 

quartile at baseline had the greatest reduction in mean glycemic load compared to all other 

quartiles at 4 months (−37.5 (56.3) vs. 4.3 (38.9), p<0.001) and 12 months (−39.7 (48.5) vs. 

8.7 (38.2), p<0.001). (Results not shown in tables). Adjusting for intervention status and 

time, change in glycemic index was negatively associated with dietary fiber intake at 12 

months (β=−0.8; p<0.001). No association between change in glycemic load and dietary 

fiber intake was observed. (Results not shown in tables).

Positive correlations between glycemic index and HbA1c and waist circumference were 

observed during the study period (Figure 1). The confidence intervals bands illustrate the 

variability of the data with wider confidence intervals at the extremes of glycemic index due 

in part to fewer observations at these levels. After adjustment, the positive associations 

between glycemic index and HbA1c levels and waist circumference over time remained 

significant, with a one unit change in glycemic index corresponding to a 0.3% change in 

HbA1c levels (95% CI: 0.00% to 0.06%; p=0.034) and a 0.12 cm change in waist 

circumference (95% CI: 0.01 to 0.23; p=0.026) (Table 2). Positive associations between 

glycemic load and HbA1c levels (β= 0.001; p=0.076) and waist circumference (β=0.04; 

p=0.073) were also observed; no other associations between glycemic load and outcomes of 

interest over time were observed to be considered clinically or statistically significant (Table 

3). Sensitivity analyses and the assessment of the coefficient of glycemic index or glycemic 

load conducted with parse models yielded findings similar to the data presented in Tables 2 

and 3 and are not shown.

Discussion

This is the first study to the investigators’ knowledge to assess associations between one-

year change in glycemic index and glycemic load and a variety of metabolic measures 

among Latino adults with type 2 diabetes. Study findings were consistent with previous 

intervention trials aimed at lowering glycemic index among individuals with diabetes, with a 

lower glycemic index diet found to be associated with greater improvements in glycemic 

control.15,16,30–33 However, the literature on long-term associations between glycemic index 

over time and metabolic measures among a more general population of adults with diabetes 

have been inconsistent. Two prior studies found no improvement in anthropometrics 

associated with glycemic index.30,31 Other research indicated improvements in lipid 

profiles, including high density lipoproteins, low density lipoproteins, and total cholesterol 

associated with reduced glycemic index,16,31,34 while one study found no improvement with 

Wang et al. Page 7

J Acad Nutr Diet. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



these measures.15 The positive, one-year associations between glycemic index and HbA1c 

levels and waist circumference observed in this study is notable, particularly as previous 

studies were conducted with shorter follow-up duration.15,16,30,31

Importantly, this study examined the associations between changes in glycemic index and 

glycemic load and several metabolic measures, including blood pressure, lipid profiles, and 

anthropometrics among low-income Latino adults with diabetes, an under-studied 

population at high risk for multiple morbidities.35 Consistent with our hypothesis and 

previous research conducted with Latino adults with type 2 diabetes,30 our results indicate 

that reducing glycemic index is associated with improved glycemic control over time. 

Jimenez-Cruz and colleagues’ 6-week crossover study30 among 14 overweight and obese 

Mexicans with type 2 diabetes indicated that participants’ HbA1c levels improved on the 

low compared with the high glycemic index diet. The current study builds upon existing 

research with a larger sample of Latinos participating in a more general diabetes self-

management intervention with a longer follow-up duration (12 months). Additionally, the 

observed association between lower glycemic index and lower HbA1c levels after 12 

months yields important clinical implications, as a dose-response association exists between 

HbA1c levels and risk of diabetes-related complications.36 The current study sample was 

largely comprised of individuals with uncontrolled diabetes, and associations between 

change in glycemic index and HbA1c levels may differ for populations with controlled 

diabetes. The lack of a significant association between change in glycemic index and fasting 

blood glucose at 12 months observed in our study was not unexpected given the greater 

variability in participants’ fasting blood glucose compared to HbA1c levels.

The current study’s findings of the association between glycemic index and HbA1c should 

be interpreted with caution. HbA1c was transformed logarithmically due to the skewed 

distribution of this variable in the study sample. Based on our findings, a one unit in change 

in in glycemic index corresponds to a 0.3% change in HbA1c levels (95% CI: 0.00% to 

0.06%; p=0.034) (note: the lower bound of the confidence interval is positive but is reported 

as “0.00” due to rounding to two significant digits). A 10 unit change in glycemic index 

corresponds to a 3.0% change in HbA1c (95% CI: 0.2% to 5.9%). For a participant with a 

HbA1c level of 8.0%, a 3% decrease in HbA1c (based on a 10 unit change in glycemic 

index) would be approximately 7.8%. A decrease in HbA1c from 8.0% to 7.8% is the 

equivalent to decreasing the estimated average glucose (eAG) from 183 mg/dl to 177 mg/dl.

The interpretation of the effect size of glycemic index on waist circumference (0.12 cm 

change in waist circumference per 1 unit change in glycemic index) is more straightforward. 

This result implies that a 10 unit decrease in glycemic index would result in a 1.2 cm 

decrease in waist circumference (95% CI: 0.1 to 2.3 cm). This finding has clinical relevance, 

as waist circumference is often used as a proxy for abdominal fat mass and is associated 

with cardiometabolic disease risk.37 Previous research suggests that lowering glycemic 

index may increase satiety, which in turn would decrease caloric intake and result in weight 

loss.38 However, our study found no correlations between glycemic index or glycemic load 

with BMI. Thus, the mechanisms through which changes in glycemic index and load may 

influence anthropometrics remain unclear. It is possible that weight changes associated with 

change in glycemic index exist but require longer follow-up duration to be detected.
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The negative association between glycemic index and dietary fiber intake observed among 

study participants emphasizes the need to better understand the role of macronutrients and 

food groups in relation to glycemic index and in the management of type 2 diabetes, 

particularly among Latinos, a group largely under-represented in previous trials. Literature 

on the association between dietary fiber and glycemic control among adults with diabetes is 

inconclusive. Two systematic reviews found little evidence to support an association 

between fiber intake and improved glycemic control,33,39 whereas other studies have 

demonstrated modest improvements of preprandial glucose and HbA1c levels among 

participants with high fiber intake diets (>50 grams of fiber per day).40,41 Studies examining 

the association between legumes (among the lowest of glycemic index foods) and glycemic 

control also yield mixed results. One randomized controlled trial indicated that incorporating 

legumes (e.g., soybeans, chickpeas, lentils) as part of a low glycemic index diet was 

associated with improved glycemic control among adults with type 2 diabetes,40 whereas a 

review indicated that most studies of soy-based supplementation did not support an 

association between legumes and glycemic control.33 Additional research on dietary fiber 

and legume intake among Latinos and the role of macronutrients and food groups on 

glycemic index and glycemic load in the context of diabetes management among this 

population is needed.

The null findings between change in glycemic load and outcomes of interest are consistent 

with previous research examining reductions in glycemic load associated with fasting blood 

glucose, BMI, postprandial blood glucose, and insulin levels among participants (no 

diagnosis of diabetes) in a 6-month weight loss intervention.42 That study’s authors posited 

that perhaps greater metabolic dysfunction (i.e., type 2 diabetes) is needed to elicit 

significant changes in these outcomes. However, results from our study conducted with a 

sample of overweight and obese individuals with type 2 diabetes do not support this 

explanation. While epidemiologic literature supports the protective effect of a low glycemic 

load diet against metabolic disease,19 the longitudinal associations between reducing 

glycemic load over time among individuals who initially have high glycemic load diets and 

metabolic measures warrant further investigation. Findings suggest the possibility of small, 

positive associations between glycemic load and HbA1c levels and waist circumference and 

warrant further investigation. Within the context of previous findings of the effects of the 

Latinos en Control intervention on dietary and clinical outcomes,21 the current study’s 

findings suggest that the integration of information and strategies related to glycemic index 

within a comprehensive, behavioral intervention may yield additional benefits on HbA1c 

levels and waist circumference. Future studies with larger sample sizes are needed to more 

definitively determine the impact of glycemic load on these outcomes.

This study has numerous strengths, including the long-term follow-up, multiple metabolic 

measures collected, and the focus on low-income Latinos with type 2 diabetes, the majority 

of whom had elevated HbA1c levels, hypertension, and were overweight or obese. 

Nevertheless, our findings should be considered in light of study limitations. Glycemic 

index and glycemic load were derived from dietary intake data, which was collected via self-

report and may be subject to inaccurate reporting and/or recall bias in the amount and types 

of foods reported.43 More objective measures of dietary intake would be less prone to recall 
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bias but may be more difficult to implement in an outpatient setting. Participants were 

primarily of Puerto Rican descent and were Massachusetts residents; thus, study findings 

may not be generalizable to other populations.

Conclusion

Lower glycemic index is associated with improvements in glycemic control and waist 

circumference in our study sample of Latinos with type 2 diabetes. These results may have 

important implications to inform dietary targets for diabetes self-management. No 

associations with glycemic index or glycemic control and other metabolic outcome measures 

were observed. Larger reductions in glycemic index and glycemic load and/or larger study 

samples may be needed to observe clinically significant improvements in these outcomes. 

Additional experimental and observational longitudinal studies on how changes in glycemic 

index and glycemic load as part of medical nutrition therapy for patients with diabetes relate 

to metabolic measures are needed.
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Figure 1. 
The Unadjusted Relationship between Glycemic Index with Glycated Hemoglobin and 

Waist Circumference among Latino Adults Participating in a Diabetes Self-Management 

Intervention (N=238)
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Table 2

Change in Metabolic Measures Over Time by Glycemic Index from Baseline to 12 Months among Latino 

Adults Participating in a Diabetes Self-Management Intervention (N=238)

12 Month Metabolic Outcomesa Effect estimateb
(95% confidence interval)

p-value

Model 1. Log Hemoglobin A1c (%) 0.003 (0.000, 0.006) 0.034

Model 2. Fasting Blood Glucose (mg/dl) 0.61 (−0.44 1.65) 0.255

Model 3. Total Cholesterol (mg/dl) 0.02 (−0.56, 0.59) 0.956

Model 4. HDL Cholesterol (mg/dl) −0.09 (−0.19 to 0.02) 0.110

Model 5. LDL Cholesterol (mg/dl) 0.02 (−0.45 to 0.49) 0.945

Model 6. Log Triglycerides (mg/dl) 0.00 (−0.00 to 0.01) 0.396

Model 7. Total Cholesterol:HDL Ratio −0.00 (−0.00 to 0.00) 0.810

Model 8. BMI (kg/m2) −0.02 (−0.06 to 0.01) 0.191

Model 9. Waist Circumference (cm) 0.12 (0.01 to 0.23) 0.026

a
Separate multivariable regression models were used to estimate primary associations of interest for each outcome.

b
Covariates included: age, sex, baseline BMI, mean blood pressure, energy intake, physical activity, diabetes medication intensity, lipid increasing 

or decreasing medication (yes/no), weight increasing or decreasing medication (yes/no), intervention status (intervention vs. usual care), and time.
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Table 3

Change in Metabolic Measures Over Time by Glycemic Load From Baseline to 12 Months among Latino 

Adults Participating in a Diabetes Self-Management Intervention (N=238)

12 Month Metabolic Outcomesa Effect estimateb
(95% confidence interval)

p-value

Model 1. Log Hemoglobin A1c (%) 0.001 (−0.000 to 0.002) 0.076

Model 2. Fasting Blood Glucose (mg/dl) 0.36 (−0.09 to 0.81) 0.112

Model 3. Total Cholesterol (mg/dl) 0.04 (−0.20 to 0.29) 0.723

Model 4. HDL Cholesterol (mg/dl) −0.02 (−0.07 to 0.02) 0.304

Model 5. LDL Cholesterol (mg/dl) 0.04 (−0.16 to 0.24) 0.700

Model 6. Log Triglycerides (mg/dl) 0.00 (−0.00 to 0.00) 0.376

Model 7. Total Cholesterol:HDL Ratio −0.00 (−0.00 to 0.00) 0.633

Model 8. BMI (kg/m2) −0.01 (−0.02 to 0.01) 0.345

Model 9. Waist Circumference (cm) 0.04 (−0.00 to 0.09) 0.073

a
Separate multivariable regression models were used to estimate primary associations of interest for each outcome.

b
Covariates included: age, sex, baseline BMI, mean blood pressure, energy intake, physical activity, diabetes medication intensity, lipid increasing 

or decreasing medication (yes/no), weight increasing or decreasing medication (yes/no), intervention status (intervention vs. usual care), and time.
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