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Abstract

Purpose—The purpose of the study was to evaluate the feasibility of integrating Community 

Health Workers (CHWs) as part of the team leading diabetes group visits.

Methods—This was a randomized controlled study that integrated CHWs as part of the team 

leading diabetes group visits for low-income Hispanic adults (n = 50). Group visits met for 3 hours 

each month for a 6-month duration. Main measures included baseline and 6-month clinical 

outcomes (ie, A1C, lipids), concordance with 8 standard of care guidelines (ie, screens for 

cervical, breast, and colon cancer) from the US Preventive Task Force and American Diabetes 

Association, and participant acceptability.

Results—Compared to control participants, the intervention group resulted in significantly better 

clinical outcomes or guideline concordance for the following areas: target A1C levels, retinal eye 

exams, diabetes foot exams, mammograms, and urine microalbumin. Significantly more 

individuals in the control group gained weight, whereas a greater number of participants in the 

intervention group lost weight. Intervention participants found the group visits highly acceptable.
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Conclusions—Integrating CHWs as part a comprehensive diabetes group visit program is a 

feasible and effective system-level intervention to improve glycemic control and achieve guideline 

concordance.

The prevalence of diabetes is escalating, estimated to increase from 8 to 15 per 1000 persons 

by 2030.1 To account for such increases, more than 52 000 additional primary care providers 

will be needed by 2025.2 These trends largely impact the annual US expenditure for 

diabetes, which surged from $171 billion to $245 billion (41%) during the years 2007 to 

2012.3 As rates of diabetes continue to climb, it will become more important to achieve 

optimal disease-related outcomes including glycemic control and guideline concordance.

Compelling evidence suggests that glycemic control and adhering to preventive care reduces 

the risk of sequelae in type 2 diabetes.1,4–7 The American Diabetes Association (ADA) and 

the United States Preventive Task Force (USPTF) have compiled a set of standards of 

diabetes and preventive care.5,6 In spite of the evidence behind these measures, multiple 

investigators have reported that clinical outcomes and guideline concordance is suboptimal 

in patients with type 2 diabetes.5,8,9

There are increasing pressures of health care value, efficiency, and performance that parallel 

the shortage of care primary care providers.2,4 These have resulted in some health care 

systems utilizing disease-specific programs such as diabetes group visits.9 The general 

medical community agrees that group visits consist of education, goal development, an 

integrated primary care visit (eg, referrals, physical examination, medication reconciliation), 

signed confidentiality agreements, and reimbursement for services for 3 to 30 patients.10 

Though diabetes self-management education (DSME) classes are similar to group visits, 

they do not include an integrated primary care visit and do not necessarily contain signed 

confidentiality agreements.10

There is strong evidence for group visit efficacy including for glycemic control and 

guideline concordance in a range of ethnicities and settings.9–16 In a recent systematic 

review of 17 diabetes group visits, participants resulted in improved A1C levels (−0.55%) 

and systolic blood pressure (−5.2 mmHg) when compared to usual care.17 Similarly, another 

systematic review with a meta-analysis found similar A1C outcomes (−0.46%) for group 

visit participants.18 Further, several randomized controlled trials have found a positive 

impact on guideline concordance as a result of group visits.9,19

The promising outcomes of group visits in the Hispanic community may provide answers to 

a seemingly bleak picture. There are 1.7 million Hispanics with undiagnosed diabetes and 

16.1 million with prediabetes, contributing to an estimated two-fold increase in Hispanics 

with diabetes by 2030.20 Hispanics have a 66% greater risk of obtaining diabetes, experience 

worse morbidity, and have a 50% increased mortality rate when compared to non-Hispanics 

whites.4 Upon diagnosis, many have already suffered from disease sequelae including 

nephropathy, retinopathy, and myocardial infarctions.20

Complicating health care for many Hispanics are socioeconomic issues. Research suggests 

that social and economic variables are key determinants of health.21 Hispanics living in the 

United States have less education, higher poverty rates, and less access to care than non-
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Hispanic whites.21 Gaps in health care remain evident from the health systems to the 

community and for low-income minorities, cultural barriers, and limited resources often 

broaden these gaps.22,23 These data suggest that current modalities are insufficient to 

manage diabetes for low-income Hispanics and that there is urgency for new, creative 

methodologies.21,24

A substantial body of literature has shown that Community Health Workers (CHWs) bridge 

gaps in health care by serving as liaisons from the patient to the system.22,25–31 There is 

increasing evidence of the importance of CHWs for underserved populations with diabetes 

including Hispanic communities.22,26,28,32–34 Investigators from a study for 3 large Hispanic 

communities at risk for diabetes found that individuals reduced body mass index (BMI) 

(−0.91 kg/m2) and waist circumference (−1.56 in) after a 6-month CHW Diabetes 

Prevention Program lifestyle intervention.35 A large randomized controlled trial (n = 164) 

with African American and Latino adults that evaluated a CHW-involved community based 

participatory research intervention resulted in a 0.8% decrease in A1C.36 Further, CHW 

interventions have been found cost-effective, revealed by a study with Hispanic adults with 

diabetes in Laredo, Texas, that showed $33 319/QALY gained as a result of their 

involvement.37

Investigators have delineated the importance of CHWs as part of the health care leadership 

team, suggesting that this is an essential foundation to achieve the role as a health promoter, 

obtain sustainable change, and equip those served to improve their health.38 Though there 

are suggestions of integrating CHWs as part of leadership teams,32 there are no reported 

studies of this intervention in diabetes group visits.

Purpose of the Study

To better understand the feasibility of integrating CHWs as part of the team leading a 

comprehensive diabetes group visit program, the authors conducted a randomized controlled 

feasibility study at a community clinic serving low-income Hispanics. Specifically, the study 

objectives included (1) evaluating the feasibility of integrating CHWs as part of the 

leadership team and (2) examining preliminary evidence of the efficacy to improve clinical 

outcomes and adhere to 8 ADA and USPTF guidelines. It was hypothesized that participants 

in the group visits (intervention) would find the program acceptable and have better clinical 

outcomes and guideline concordance when compared to those who received treatment as 

usual in the clinic (control).

Methods

Design and Intervention

A randomized controlled feasibility study with delayed control design among adult 

Hispanics receiving care through community clinics was utilized. For 6 months, the 

intervention group received 3-hour (Saturdays, 9 AM to 12 PM), monthly comprehensive 

diabetes group visits with CHWs integrated as part of the leadership team while the control 

group received treatment as usual in the clinic. After month 6, the control group received the 
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intervention. Investigators randomized participants by block randomization to ensure equal 

sample sizes assigned to study arms.39

Integrating Community Health Workers as Leaders

A recent review demonstrated the importance of identifying potential CHW candidates with 

appropriate personality traits to decrease turnover.40 Taking this into account, the authors 

interviewed potential local Hispanic candidates with a commitment to working with 

underserved individuals and who had personality characteristics of flexibility, compassion, 

and determination. CHWs were recruited from the host site’s bilingual volunteers who live 

or work in the vicinity of the clinic. In the current study, CHWs were integrated as part of 

the team leading group visits in several areas including teaching large/small groups, meal 

planning, and scheduling.

CHW training—Published literature has consistently revealed the lack of ongoing CHW 

training.25,41,42 To ensure adequate support, the authors assisted CHWs in obtaining their 

Texas state certifications and with an academic institution affiliation (University of Texas, 

School of Public Health).43 During the study, CHWs received an orientation and ongoing 

training (n = 14 hours). The Texas Department of State Health Services approved trainings 

and materials, and CHWs sent post-training evaluations to them after each session.

The Principal Investigator of the study taught all CHW trainings using the text Living a 
Healthy Life With Chronic Conditions,44 an internationally recognized source targeting 

non–health care professionals (ie, CHWs) with strong evidence for efficacy.45 Its 19 chapters 

review topics including diabetes and behavioral strategies.45 This training was in addition to 

ad hoc access to the study physician.

CHW-participant contact in-between classes—Published studies have shown value 

of in-between visit monitoring for patients with diabetes.46,47 CHWs were assigned 

participants to contact each week in-between group visits. They called or sent text messages 

to patients regarding (1) weight loss (if indicated), (2) diet and medication adherence, and 

reminders (eg, appointments, assisting with transportation). Participants had the opportunity 

to ask questions or raise concerns, such as medication refills, so they would not have to wait 

until the next class to address them. This information was relayed to the study physician. 

The study physician contacted participants directly if clarifications or any urgent issue arose.

Participants

Investigators recruited participants from a growing, free 501(c) community clinic in 

southwest Houston with 98% Hispanic patients. The mean patient age at the clinic is 42.5 

years, and one-third of patients have less than a high school diploma. To qualify for clinic 

services, an individual must be ≥150% of the federal poverty level and uninsured. 

Recruitment methods included provider and CHW referral, chart review, and word of mouth. 

Inclusion criteria included (1) Hispanic adults (≥18 years) and (2) a documented diagnosis 

of type 2 diabetes (ie, A1C ≥6.5%; 48 mmol/mol) or prediabetes (ie, A1C 5.7%-6.4%; 39-46 

mmol/mol).5 Exclusion criteria included being a high-risk patient (eg, pregnancy, 

comorbidities requiring one-on-one provider attention).
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Group Visit Structure

Table 1 illustrates the group visit structure and the educational topics. Labs and vitals were 

obtained (if applicable) on patient arrival. After, CHWs taught a 30-minute large group 

education based on Living a Healthy Life With Chronic Conditions.44 Then, the class 

divided into 3 for small groups and rotated every 30 minutes. At the end, the entire group 

gathered for a healthy meal. Small groups targeted: (1) medical management (ie, individual 

appointment with the physician), (2) social support (CHW-led to address physical barriers to 

health; ie, transportation, self-management skills), and mental health (CHW-led to address 

psychological barriers to diabetes; ie, anxiety or depression).

Class size—Sample size recommendations for feasibility studies vary.48 The average size 

for studies involving continuous outcomes is 30 per group,49 though some suggest as few as 

12.50 However, 30 per group has been proposed as a general guideline.51 In addition, 

published literature has shown high attrition rates in low-income settings.52,53 Accordingly, 

the authors aimed to recruit 60 participants (30 per group) for this feasibility study. With the 

exception of the large group education, participants would spend all of their didactic time in 

small groups, which would have a maximum of 10 participants if 100% recruitment and no 

attrition occurred. This allowed appropriate numbers for the study but individual attention 

for participants.

Other supplies—Intervention participants received a bathroom scale, glucometer, and a 

log to record daily weight, glucose, and medication adherence. The study physician 

determined the frequency/necessity of home glucose monitoring on an individual basis.5 

Control subjects received bathroom scales and glucometers on request or if ordered by their 

health care provider in the clinic.

Patient consent—An informational meeting was held prior to the study to ensure that 

participants understood that they would receive health care in a group setting and obtain 

written consent. The need for individualized care is a recognized concern, and therefore the 

authors incorporated study designs from prior investigations.11,12,15 For example, the study 

physician met individually with patients at each visit and if subjects required more time or a 

private exam (eg, abdominal exam), they were scheduled for a one-on-one appointment. 

Medical concerns were directed to the study physician and not addressed by CHWs. The 

study received approval from Baylor College of Medicine Institutional Review Board.

Main Measures

Clinical outcomes—The authors obtained blood pressure and weight measurements at 

each visit. To collect weights, participants stood on a digital scale wearing no footwear and 

lightweight clothing. To obtain blood pressure values, the authors used an automatic digital 

monitor while participants were seated with their arm at a 90° angle. Investigators gathered 

baseline, 3-month, and 6-month A1C and lipid levels during the group visits. The clinic used 

this listed methodology for usual care. The authors obtained values from the control group 

by chart review. However, if control participants were not scheduled for a minimum of 

baseline and 6-month values, the authors made these appointments. Target A1C levels were 
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not included for patients with prediabetes, but A1C data were measured to determine if any 

of these participants converted to diabetes during the study.

Concordance with guidelines—At month 6, the authors collected data on 8 standards 

of care per ADA and USPTF: (1) weight loss, (2) retinal screening, (3) comprehensive foot 

exam (ie, assessment of foot pulses, sensation, skin exam), (4) blood pressure, (5) urine 

microalbumin, and (6-8) cancer screening (breast, cervical, colorectal) by reviewing each 

individual’s medical record. Frequency and necessity of screening were determined per 

ADA and USPTF guidelines.5,6 Concordance was coded as a dichotomous yes or no.

Acceptability—At month 6, intervention participants completed a 10-point (1 = not, 5 = 

somewhat, 10 = extremely helpful) Likert scale survey created for the study to evaluate 

program acceptability. The survey evaluated participant impressions of CHWs as part of the 

group visit team, home measures (ie, bathroom scales), and receiving group health care. The 

authors defined acceptability as high (8-10), moderate (4-7), and low (1-3) based on 

published literature54 and totaled items to create an overall acceptability score (total range, 

4-40).

Data Analyses

Analyses were performed using SAS version 9.4 (SAS Institute, Cary, North Carolina). 

Continuous variables were assessed for normality. For variables found to be non-normally 

distributed, appropriate nonparametric tests were used. Differences in baseline 

characteristics were conducted using t tests for continuous variables (ie, concordance) and 

chi-square tests for categorical variables (ie, weight loss). Mann-Whitney U and Wilcoxon 

two-sample tests were used for variables without normal distributions. Intention-to-treat 

analysis was used for missing clinical data using the most recent past value.

Linear mixed models (Proc Mixed) were used to evaluate treatment effects on change in 

A1C, BMI, blood pressure, and lipid levels. Treatment effects were examined by comparing 

each study arm at baseline and 6 months. Proc GLIMMIX was used for the non-normally 

distributed variables. A mean guideline score was computed using the number applicable for 

each participant as the divisor and adjusting for guidelines not applicable to all (ie, 

mammograms). Treatment acceptability data were analyzed by computing a total and item 

mean score and comparing to a priori established definitions of acceptability levels. Alpha 

was set at 0.05.

Results

A total of 132 individuals were approached to enter the study, of which 62 (46.9%) agreed to 

participate. Participants were randomized to the intervention (n = 31) or wait list control (n = 

31) groups. A total of 11 participants (6 intervention, 5 control) did not show (ie, attended 

orientation only), and 1 became pregnant (control), leaving 25 participants in the 

intervention group (n = 21 female) and 25 participants in the control group (n = 19 female) 

(Figure 1). Retention rates were similar between study arms (intervention: 76%, control: 

68%) (P = .75).
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There were no significant baseline differences between groups. This included age 

(intervention = 51.3 years, control = 48.0 years, P = .11), sex (intervention female: n = 21, 

control female: n = 19, P = .48), individuals with prediabetes (intervention: n = 4, control n 

= 9, P = .11), and treatment regimen: lifestyle modifications (intervention: 24.0%, control: 

38.5%, P = .42), oral agents (intervention: 72.0%, control: 61.5%, P = .62), and insulin ± 

oral agents (intervention: 4%, control: 0.0%, P = .98). Similarly, there were no significant 

baseline clinical differences between groups including A1C (P = .57), lipids (total 

cholesterol: P = .56, HDL: P = .40, LDL: P = .13, triglycerides: P = .32), blood pressure 

(systolic: P = .42, diastolic: P = .57), and BMI (P = .47).

Clinical Outcomes

At 6 months, 57.1% (intervention) compared to 25.0% (control) achieved target A1C levels 

(P < .05). There were no other significant differences in clinical outcomes at 6 months. 

However, the intervention participants had more positive trends of clinical improvement than 

the control group. For example, the average BMI decreased for intervention participants, 

whereas it increased for the control group.

There were no individuals with prediabetes diagnosed with diabetes during the study in 

either group. Since 8% (2/25) of the control group compared to 80% (20/25) of the 

intervention group had data at 3 months, the authors did not compare groups at this interval. 

Table 2 illustrates the clinical outcomes by study arm.

Guideline Concordance

Guideline concordance by study arm is shown in Table 3. The intervention group resulted in 

better guideline concordance for: any weight loss (P < .01), retinal eye exam screening (P < .

001), comprehensive foot exam (P < .001), urine microalbumin (P < .01), and mammogram 

screening (P < .01). The control group had a significant number of individuals who gained 

weight (P < .05). Groups were comparable in ≥5% weight loss (P = .68), target blood 

pressure (systolic: P > .999, diastolic: P = .56), and cervical (P = .08) and colorectal (P = .

05) cancer screening.

Acceptability

Intervention participants found the group visits highly acceptable with an average total score 

of 35.4 (SD = ±4.1) and an average item score of 8.8 (SD = ±1.0). The survey revealed high 

acceptability of CHWs as part of the group visit team (ie, calls in between the group visits) 

(mean = 9.7) and receiving health care in a group setting (mean = 10.0). The assistance of 

bathroom scales for weight loss and glucometers for glycemic control were moderately 

acceptable (mean = 8.0, 7.7, respectively).

Discussion

Type 2 diabetes is a progressive disease where system-level interventions are needed to 

improve clinical outcomes, minimize complications, and avoid preventable 

diseases.5,6,8,11,24 Findings support the feasibility of integrating CHWs into the diabetes 

group visit leadership team, an intervention that has not been reported to date. Though 
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feasibility studies are not powered to assess efficacy,48 the authors found that a significant 

number of individuals in the intervention achieved target A1C levels, lost weight, and 

obtained screenings (retinal eye exam, foot exam, urine microalbumin, mammogram). The 

only significant finding for the control group was weight gain.

It is clear that glycemic control is critical to long-term outcomes in diabetes1,4,5 and that 

achieving target A1C levels is a pivotal marker, signifying disease sequelae risk reduction.5 

Findings were similar to a 6-month feasibility study of rural African Americans where more 

group visit participants achieved target A1C levels (P < .05).55 Similarly, an urban African 

American study resulted in better target A1C levels in group visit individuals (P < .05).56 

Several systematic reviews have also found that diabetes group visits have a positive impact 

on glycemic control.10,17,18

Findings of guideline concordance are also consistent with the literature. Two randomized 

controlled trials that evaluated group visits versus usual care found that the intervention 

group resulted in greater ADA and USPTF guideline concordance.9,19 A large body of 

evidence suggests the importance of preventive care for patients with diabetes.6,7 However, 

preventive care needs are difficult to address in traditional models due to the complicated 

nature of diabetes. The longitudinality of group visits and the involvement of CHWs in the 

current study allowed time to evaluate preventive care needs, follow up on orders, and 

provide structured didactics that include preventive care.

Furthermore, group visits are not only important for individuals already diagnosed with 

diabetes but also for those at risk. A growing body of literature, including the 2017 ADA 

guidelines, has revealed the importance of education for diabetes prevention.5,57,58 However, 

group visits have typically excluded individuals with prediabetes.16 By including those with 

prediabetes in the current study, susceptible individuals who have not succumbed to long-

term sequelae received diabetes education and preventive care that may have been otherwise 

omitted.

Though multiple investigators have reported separately on efficacy of group visits and CHW 

involvement for diabetes self-management,9,14–16,28 the authors of the current study did not 

identify reported research that integrated CHWs as part of the diabetes group visit leadership 

team. In the current study, authors established several methods to integrate CHWs as part of 

group visit leadership that allowed participants to view them as well-respected, 

knowledgeable individuals. First, intense CHW job screening and obtaining state 

certifications resulted in improved retention. Also, ongoing trainings (n = 14 hours) were 

critical to establish a solid foundation in diabetes management, enabling CHWs to 

confidently teach participants. Examples of CHW integration included leading small groups, 

designing and preparing meals, and study recruitment.

Though other studies have utilized CHWs to follow-up with participants (ie, house calls),36 

no reported studies detail a contact system for the duration of the study. However, 

investigators have showed improved outcomes from health care professionals, such as 

nurses, calling in between scheduled visits.59 Contacting patients weekly allowed CHWs to 

address participant concerns (eg, medication refills, scheduling reminders) immediately 
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instead of waiting until subsequent group visits. This may explain why the intervention 

group resulted in superior guideline concordance.

Future Studies

There are several considerations that will be important for future studies. Due to the size of 

this feasibility study, there likely was not enough power to detect a difference in most 

clinical outcomes between groups. Also, 6 months is a short timeframe to assess clinical 

outcomes for a lifelong disease. To account for these issues, fully powered randomized 

controlled trials with longer longitudinal follow-up are needed.

Implications and Conclusions

With 415 million individuals suffering from diabetes worldwide,60 innovative changes in the 

current care models are imperative to avoid preventable disease sequelae and worsened 

stress on health care systems. This comprehensive group visit program that integrated CHWs 

as part the team leading group visits resulted in improved glycemic control and guideline 

concordance findings when compared to usual care. These data reveal that traditional models 

for diabetes are insufficient in addressing the complex needs of underserved minorities and 

highlight the potential of a system-level change with CHW group visit involvement.
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Figure 1. 
CONSORT protocol from a randomized controlled trial that accessed the feasibility of 

integrating Community Health Workers as part of the team leading a comprehensive diabetes 

group visit program (intervention) versus usual care (clinic visits-control) for low-income 

Hispanics.
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Table 1

Agenda and Curriculum for the Study

Time Activity

Hour 1a Obtain vitals, glucose check/labs (if indicated)

Hour 1b CHW-led large group educational session

Hour 2a Small group 1: Medical management

Hour 2b Small group 2: Overcoming social barriers to care

Hour 3a Small group 3: Overcoming psychological barriers to care

Hour 3b Healthy meal and conclusions

Total 3 hours per group visit, met monthly for 6 months

Monthly curriculum: Large group44

Month 1: Diabetes overview (chapters 1, 2, 18)

Month 2: Healthy eating, preventive care (chapter 11)

Month 3: Weight management, glucose control (chapters 12, 18)

Month 4: Physical activity (chapters 6–8)

Month 5: Improving communication with others about your disease (chapter 9)

Month 6: Prevention of diabetes sequelae (chapters 13, 19)

Abbreviation: CHW, Community Health Worker.
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Table 2

Clinical Outcomes by Study Arm

Variable Intervention Control P

Achieved target A1C levelsa,b 57.1% 25.0% <0.05

A1C (%)a

 Month 0 8.7 (±2.5) (72 mmol/mol) 8.3 (±2.0) (67 mmol/mol) .57

 Range 5.4–14.2 6.1–13.0

 Month 6 8.0 (±2.3) (64 mmol/mol) 8.2 (±1.9) (62 mmol/mol) .77

 Range 5.8–12.5 5.8–12.4

Total cholesterol (mg/dL)

 Month 0 192.2 (±34.1) 185.6 (±39.1) .56

 Month 6 187.2 (±41.1) 180.6 (±31.2) .55

HDL cholesterol (mg/dL)

 Month 0 47.0 (±10.8) 44.6 (±6.0) .40

 Month 6 48.2 (±12.3) 43.7 (±7.8) .14

LDL cholesterol (mg/dL)

 Month 0 111.7 (±28.7) 99.0 (±26.4) .13

 Month 6 108.7 (±35.5) 97.8 (±24.0) .22

Triglycerides (mg/dL)

 Month 0 171.0 (±100.6) 186.3 (±76.9) .32

 Month 6 166.9 (±81.9) 195.6 (±95.0) .30

Systolic blood pressure (mmHg)

 Month 0 134.8 (±17.0) 132.2 (±21.0) .42

 Month 6 131.9 (±25.1) 128.8 (±15.8) .89

Diastolic blood pressure (mmHg)

 Month 0 81.0 (±7.1) 82.3 (±8.8) .57

 Month 6 78.4 (±8.7) 81.8 (±9.1) .39

Body mass index (kg/m2)

 Month 0 33.0 (±5.8) 34.3 (±5.9) .47

 Month 6 32.2 (±5.2) 34.6 (±6.7) .40

a
Excludes patients with prediabetes.

b
A1C < 7% (53 mmol/mol); ≥65 years, A1C < 7.5% (58 mmol/mol).
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Table 3

Guideline Concordance by Study Arm

Variable Intervention (%) Control (%) P

Weight

 ≥5% weight loss 12.5   8.3   .68

 Any weight loss 88.0 48.0 <.01

 Any weight gain   8.0 36.0 <.05

Retinal eye exam 90.5 13.3 <.001

Papanicolaou testing 70.0 41.2   .08

Comprehensive foot exam 57.1   0.0 <.001

Met target blood pressure

 Systolic 88.0 88.0 >.999

 Diastolic 96.0 92.0   .56

Urine microalbumin 81.0 28.6 <.01

Mammography 55.0   8.3 <.01

Colon cancer screening 69.2 25.0   .05
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