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Abstract

Purpose—The purpose of this study was to test efficacy of a family-based, culturally tailored 

intervention for Hispanics with type 2 diabetes and their family members.

Methods—Hispanic patients with type 2 diabetes and their family members recruited from 

community clinics and ethnic churches were assigned to groups (N=186). The intervention group 

received an 8-week culturally tailored diabetes educational program delivered in Spanish while the 

attention control group received 8-week sessions on general health information and two sessions 

on diabetes after completion of the study. Data were collected at baseline, after intervention and at 

1- and 6-month follow-ups for both patients and families. Comparisons of change over time were 

performed using growth curve analyses after propensity score adjustment.

Results—Intervention patients improved in diabetes knowledge and diabetes self-efficacy over 

time (but did not sustain at 6-month follow-up). A1C was lower at 1-month follow-up. Family 

members had improvements in diabetes knowledge and physical health-related quality of life.

Conclusions—Including families in the interventions may improve glycemic control, diabetes 

knowledge, self-efficacy and physical health-related quality of life. However, strategies for 

sustaining improvements are need.
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The United States has the third largest number of persons in the world suffering from type 2 

diabetes (T2DM)1; and minority groups in the U.S., including Hispanics, suffer 

disproportionately from the disease. In 2012, 12.8% of Hispanics in this country had 

diagnosed diabetes, compared to 7.6% of non-Hispanics Whites2, and in recent years, 

diabetes has sharply increased in Hispanics aged 45 to 75 and older.2 Complications 

associated with diabetes, such as neuropathy, amputation, end-stage renal disease and stroke, 

are also higher in Hispanics than in Whites3, they have significantly higher rates of 

hospitalization for uncontrolled diabetes and complications and are 1.9 times more likely to 

die from diabetes than Whites.4

Following a healthy diet and exercise program, taking diabetes medications, and monitoring 

glucose can improve diabetes outcomes.3 Thus diabetes self-management is key to achieving 

glycemic control and preventing complications.4 However, only 36.8% of Hispanics with 

T2DM have controlled A1C.5 Less than half perform self-monitoring of glucose and meet 

recommendation for physical activity and diet6. Many challenges to diabetes self-care have 

been found in Hispanics7, including social and cultural influences.8 Family value plays an 

important role in Hispanic culture, and thus focusing on family involvement and family 

centeredness may be important in interventions for Hispanics with diabetes.9 Indeed, social 

support has been related to improved healthy eating and physical activity10, better glycemic 

control as measured by A1C11, improved knowledge12, improved self-efficacy13 and better 

self-management of diabetes among Hispanics.14 Research has shown the behavioral 

influence of family members on diabetes self-management of patients with diabetes15 

(Chesla, Fisher, 2003). Thus, including family members in the diabetes education programs 

may improve patients’ adherence to diabetes self-management regimens16(Denham, Ware, 

Raffle & Leach, 2011). Providing accurate information on diabetes and risk factors 

associated with diabetes to family members may enhance family support and develop 

healthy behaviors for the entire family Denham, 2003;16,17 Denham, Ware, Raffle & Leach, 

2011). However, few intervention studies have included family members or friends in efforts 

to improve diabetes self-management.18 This study therefore examined the efficacy of a 

family-based, culturally-tailored intervention for Hispanics with T2DM and their family 

members.

Hypothesis

The study tested the following hypotheses that patients in the 8-week family-based diabetes 

intervention group would show significantly greater improvements than an 8-week attention 

control group immediately after the intervention period (T2), and at 1 (T3) and 6-months 

(T4) after the intervention in: 1. the behavioral influences of diabetes knowledge, diabetes 

self-efficacy, and family support; 2. the behavioral outcomes of self-reported management of 

diabetes including physical activity, diet, and medications; 3. the physiological outcome of 
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glycemic control (A1C %) and, 4. the psychological outcomes of physical and mental 

health-related quality of life.

Methods

Study Design

A quasi-experimental design was used to examine the effects of the 8-week intervention 

program for participants with diabetes and their family members. This design has the 

advantage of being able compare an intervention group to a prospectively followed group of 

participants who do not receive the intervention. However, because participants are not 

randomized to intervention or control, the design has the disadvantage that effects of 

selection bias could occur. Much research has been conducted to counter, where possible, 

such potential bias using methodological approaches such as propensity score adjustment19. 

An attention control group received general health promotion information for 8 weeks and 

two-session diabetes self-management education was provided at the completion of the 

study.

Participants and Setting

A convenience sample (N=186) of participants who had T2DM and their family members 

were recruited at six sites including clinics, physician offices, and churches in rural counties 

in central North Carolina between June 2012 and May 2015. There were 7 to 12 participants 

with T2DM per site. Recruitment included posted signs, flyers distributed by clinic staff, 

waiting room conversations with bilingual and bicultural research team members, by 

participants and clinic patients. Criteria for inclusion of individuals with diabetes were a) 

community-dwelling, b) self-identification as Hispanic, c) age 18 years or older, d) self-

identification as having a medical diagnosis of T2DM, and e) an adult family member 

willing to participate in the study. Inclusion criteria for family members/relatives were a) 

residence in the same household as the participant with diabetes and b) age 18 years or older. 

Eligible participants with diabetes brought the same family member or members to each of 

the intervention and data collection sessions. A total of 92 Hispanic patients with T2DM 

(Intervention (I) n=51, Control (C) n=41) and their families (n=94) (Intervention (I) n=52, 

Control (C) n=42) participated in the study. Figure 1 describes the follow-up rates by group. 

All participants provided signed informed consent and the study was approved by the 

university IRB. Participants were assigned in groups to either intervention or attention 

control groups depending on the geographical locations of the clinical sites and churches. 

Face-to-face interviews in Spanish were conducted at baseline before intervention and post 

intervention, and at 1-month and 6-month follow-ups.

Intervention and Attention Control Conditions

Intervention group—The intervention consisted of eight weekly group sessions in clinics 

and churches for participants with diabetes and family members and two sessions (baseline 

and T4) with the family for data collection. Bilingual and bicultural registered nurses with 

team members provided the intervention. The eight weekly interactive modules, total of 12 

hours (1.5 hours each week), were based on our pilot intervention for Hispanics and families 

and modified from a family-based diabetes program.20 The intervention was designed to 
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increase knowledge of diabetes and self-efficacy, promote family support, decrease barriers 

to self-management, enhance self-management, improve glycemic control, and improve 

health-related quality of life. Intervention components included information on diabetes risk 

factors, symptoms and complications, facilitation of family values and beliefs and family 

support on diabetes, identification of barriers to diabetes self-management, discussion of the 

relationships among physical activity, food choices, medications, diabetes control, and 

problem solving skills, and goal setting for healthy behaviors. Each of the modules was 

tailored for those with low literacy and integrated cultural beliefs and values. A variety of 

teaching methods and pictorial food/activity logs, ethnic food models, pictorial food books, 

video, self-monitoring demonstrations, use of modified ethnic food recipes and culturally 

relevant activities were used.

Attention Control group—Attention control group was used in the study and participants 

in the attention control group received similar amount of time and dose as those in the 

intervention group. However, information on general health and diabetes routine care were 

provided to the participants in the attention control group. Eight sessions were offered by 

trained bilingual, bicultural RNs on topics such as age and gender appropriate regular 

physical exams, dental health, immunizations for adults and children, cancer screening, 

safety (driving, walking, water, and chemicals), depression, and injury prevention. When 

participants asked questions about diabetes, brief factual answers were given and routine 

care was provided to all patients with T2DM. Two diabetes self-management educational 

sessions were provided at 9-month after the completion of the study to attention control 

participants. All participants in both the intervention and attention control groups were given 

a pedometer during the 8 weeks of educational sessions to encourage physical activity.

Measures

Hemoglobin A1C was tested using finger stick blood, with a glycosylated hemoglobin 

A1CNow+ test. The test is valid and reliable.21 Diabetes self-efficacy, family support, and 

diabetes self-care activities were collected for patients but not for family members.

Diabetes knowledge was measured by the Spoken Knowledge of Diabetes in Low Literacy 

Patients with Diabetes (SKILLD)22, which assesses knowledge of glucose management, 

lifestyle modifications, recognition and treatment of acute complications, and activities to 

prevent long-term consequences of the disease. Upon approval by Dr. Rothman, the 

SKILLD was translated into Spanish and back-translated by bilingual/bicultural translators. 

This is a verbally administered scale consisting of 10 items with scores ranging from 0–10 

where higher scores indicate better diabetes knowledge. Participants received an additional 

point towards their score if a given question was responded to correctly verbally.22 

Reliability and validity of the SKILLD have been established22. KR-20 in the current study 

was 0.73.

Family support was examined using the brief Chronic Illness Resources Survey (CIRS), 

Spanish version. The CIRS asks items on a 5-point Likert scale that assesses social-

environmental support of family members and friends, neighborhood and community to the 

person with T2DMs in medication taking, exercise and diet in the past 6 months. Higher 
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scores indicate stronger perceived family support.23 Reliability of the Spanish version has 

been established.23 Coefficient alpha in the current study was 0.63.

The Stanford Diabetes self-efficacy (DSE), Spanish version, is an 8-item scale that measures 

the confidence of a person with diabetes to manage diet, exercise, and blood sugar and 

maintain control over the diabetes.24 Each of the 8 items are measured on a 10-point Likert-

type rating response scale and a summed mean score was calculated. Higher scores indicate 

higher self-efficacy. Coefficient alpha was 0.85 for the current study.

Diabetes self-management was measured by the Revised Summary of Diabetes Self-Care 

Activities (SDSCA), Spanish version25, which assessed diet, exercise, glucose testing, 

medication and foot care over the past 7 days. The mean number of days per week of 

diabetes self-care activities were calculated with higher scores indicating better diabetes 

self-management. The validity and reliability of the Spanish version of the SDSCA have 

been reported for Hispanics with diabetes.25

Physical Activity (PA) was measured using the Short International Physical Activity 

Questionnaire (IPAQ) form, Spanish version, Last 7 Days Recall.26 The IPAQ short form 

provides information on time spent walking, time in vigorous and moderate intensity 

activity, and time in sedentary activities in the last 7 days. Total physical activity metabolic 

equivalent of minutes/week are estimated (MET min/wk.). Diet was assessed similarly to Hu 

et al.20 using questions about frequency (daily, weekly, monthly, never) of fruits and 

vegetables consumption within the Behavioral Risk Factor Surveillance Survey (BRFSS).27

Health-related quality of life was measured by the Spanish version of the Medical Outcomes 

Study Short Form Health Survey Version 2.28 SF-12v2® assessed self-reported health-

related quality of life through physical (PCS) and mental (MCS) component summaries. The 

SF-12v2® uses Likert-type response rating scales. PCS and MCS scores were normed with 

2009 General U.S. population scores with a mean of 50 and SD of 1041, with higher scores 

corresponding to better perceived health-related quality of life. The SF-12v2® has been used 

with both genders, and multiple ages and ethnic populations in a variety of setting.28 

Reliability was 0.82 for the PCS and 0.86 for the MCS in the present study.

Data Analysis

Based on an a priori power analysis, a sample size of 35 patients per group at the end of the 

study allowed detection of a decrease in A1C of at least 10% with 80% power, based on 

pilot data from Hu et al.20 and assuming a two-sided Type I error of 0.05. Attendance, 

follow-up rates, and patient and family member characteristics were summarized using 

descriptive statistics. Baseline characteristics were compared between groups using Chi-

square or Fisher’s exact tests for categorical measures, and t-tests or Wilcoxon rank-sum 

tests for continuous characteristics.

Analyses were performed separately for patients and family members. Four family members 

became pregnant over the study period and were excluded in the analysis of physiological 

measures (but analyzed for other measures). Attrition rates were compared between groups 

using Chi-square testing. Multiple imputation for missing data was performed in sensitivity 
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analyses with 20 imputations using predictive mean matching with a fully conditional 

specification method.29

To account for the quasi-experimental study design19, inverse probability weighting (IPW) 

using propensity scores was employed in outcome modeling.30 The goal of incorporating 

propensity scores is to approximate the comparable distribution of variables that might be 

expected when beginning a randomized controlled trial.31 Outcome-specific propensity 

scores were estimated using pre-intervention baseline measures related to outcomes, as 

recommended by Brookhart32 and current literature. Findings from models unadjusted for 

propensity scores as well as adjusted for propensity scores using IPW were compared 

(e.g.,33). Standardized differences were compared before and after weighting for assessing 

whether adequate balance had been achieved.30 Robust sandwich standard errors were 

additionally specified to account for propensity score estimation.34

Longitudinal comparisons of change over time between groups were performed using 

growth curve modeling35, which allows for parsimonious modeling of change while using 

all available data and accommodating unequally spaced repeated measure.20 Model-based 

time-point specific differences were interpreted if omnibus tests for any differences in 

change over time between groups (i.e., group by time interaction) were significant.35

Results

Attendance, Attrition, and Missing Data

The median times of data collection from pre-intervention (baseline) were 2.5 months for 

post-intervention (max = 3.9), 3.5 months for 1-month post-intervention follow-up (max = 

5.3) and 8.8 months for 6-month follow-up (max = 10.2). There were approximately two 

weeks on average between baseline and the first week of the intervention sessions. Forty-two 

of 51 patients in the intervention group (82%) remained in the study at the 6-month follow-

up, compared to 35 of 41 patients in the control group (85%). Attrition rates did not differ by 

group for patients (χ2 = 0.081, df = 3, p = 0.994) and family members (χ2 = 0.079, df = 3, p 
= 0.994). Overall, there were 0% missing data at pre-intervention, 8.7% at immediate post-

intervention, 10.9% to 12.0% at 1-month follow-up, and 16.3% for 6-month follow-up 

across variables. Similar conclusions for all analyses described below were found after 

multiple imputation.

Session attendance over the 8 weeks was comparable between groups. In the intervention 

group, 73% attended at least 7 of 8 sessions compared to 74% of the control group. In any 

given week, session attendance was between 78% to 86% for the intervention group and 

83% to 95% for controls. Reasons for not attending sessions or missing follow-up data 

collection included work conflict, illness, family emergency, being out of town/country, and 

discontinuing participation in the study.

Groups at Baseline

Patient baseline characteristics are presented in Table 1. Groups were comparable on all 

characteristics except for receiving printed materials regarding diabetes in past year (I 37% 

vs. C 76%, p < 0.001), household annual income (p < 0.001), systolic blood pressure (I 
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mean (M) = 128.6 mmHg vs. C M = 133.1 mmHg, p = 0.031), A1C (I M = 8.5% [69 mmol/

mol] vs. C M = 9.5% [80 mmol/mol], p = 0.021), CIRS family support scores (I M = 1.4 vs. 

C M = 1.7, p = 0.002), and SKILLD diabetes knowledge scores (I M = 2.9 vs, C M = 4.2, p 
= 0.011).

Patient Medication Use

Overall, about half of patients were on lipid lowering (49%) and hypertensive (52%) 

medications, with slightly fewer in the intervention group (I 43% vs. C 56% for lipid 

lowering; I 45% vs. C 61% for hypertensive). About four-fifths of the patients were on 

antiglycemic agents, oral or noninsulin injectables (I 80% versus C 83%). Twenty percent of 

intervention patients were using insulin compared to 39% of control patients. Eight percent 

in the intervention group were on antiplatelets compared to 15% in the control group. Five 

patients were on antidepressants or antianxiety medications (I 6% versus C 5%).

Change Over Time for Patients

Table 2 provides group comparisons from longitudinal analysis of change over time for 

patients. There were significant changes over time (i.e., group by time interaction effects) in 

SKILLD diabetes knowledge scores (p < 0.001), DSE scores (p = 0.007), and CIRS scores 

(p = 0.028), adjusting for propensity score weighting and repeated measures. However, 

significant improvements were not observed in CIRS scores. Post hoc comparisons revealed 

that mean diabetes knowledge SKILLD scores were 8.6 (out of a possible 10) for the 

intervention group compared to 6.3 for controls at post-intervention (p < 0.001), and 

remained significantly higher at the 1-month post-intervention follow-up (I M = 7.7 vs. C M 
= 6.5, p = 0.016). Finally, mean DSE scores were higher at immediate post-intervention for 

the intervention group than for controls (M = 8.5 vs. 7.3, p = 0.004), after accounting for 

baseline differences.

There were no significant changes over time in behavioral outcomes, including IPAQ MET-

min/week (p = 0.096), BRFSS fruit and vegetable consumption (p = 0.934), SDSCA 

adherence to recommended diabetes medications (p = 0.946), blood sugar testing (p = 

0.268), foot care (p = 0.083), and general diet (p = 0.061).

There were significant changes over time in A1C (p < 0.001) after adjusting for repeated 

measures and propensity score weighting. Mean A1C in the intervention group was 7.7% 

(61 mmol/mol) at post-intervention and 8.7% (72 mmol/mol) in the attention control group 

(p = 0.020), after adjusting for baseline differences. Similarly, a significant difference 

between groups at 1-month post-intervention follow-up was found (I M = 7.7% [61 mmol/

mol] vs. C M = 9.0% [75 mmol/mol], p = 0.005).

There were no significant differences between groups in change over time for either physical 

health-related quality of life using the PCS (p = 0.678), or mental health-related quality of 

life using the MCS (p = 0.154).
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Change Over Time for Family Members

Table 3 provides findings for family members. There were significant differences in change 

over time between groups in SKILLD diabetes knowledge scores (p < 0.001), A1C (p = 

0.002) and physical health-related quality of life using the PCS (p = 0.001). Specifically, 

mean diabetes knowledge SKILLD scores were 7.4 for the intervention group and 5.4 for 

controls at post-intervention (p = 0.001), and they remained significantly higher at 1-month 

post-intervention follow-up (I M = 6.5 vs. C M = 5.3, p = 0.027). Despite a significant 

omnibus test for change of time, A1C did not significantly differ between groups at post-

intervention (p = 0.805), 1-month follow-up (p = 0.218), or at 6-month follow-up (p = 

0.153). For physical health-related quality of life using the PCS, mean scores were 

significantly higher (p = 0.005) at 6-month follow-up for intervention family members (M = 

54.5) than controls (M = 50.1).

Discussion

The 8-session, 9 month-long culturally tailored, family-based intervention produced 

significant improvements in A1C and diabetes knowledge from baseline to post-intervention 

and 1-month follow-up; and significantly greater improvements in diabetes self-efficacy at 

post-intervention among the intervention group than the control group although the 

improvements were not maintained at 6-month follow-up. While there were no significant 

patient differences in diabetes self-management, physical activity, or health-related quality 

of life, positive trends were noted in the intervention group in physical activity, diabetes self-

management (general diet and self-checking of feet), family support and the physical 

component of health-related quality of life. Family support was significantly higher in the 

attention control group at 1-month follow-up, than in the intervention group on average, but 

it was significantly higher at baseline, before sessions were conducted. A1C level decreased 

from baseline to 6-month follow-up in the control group although there was no significant 

difference between the groups at this time.

The intervention group family members improved their knowledge about diabetes at post 

intervention and 1-month follow-up relative to pre-intervention significantly more than the 

control groups; and their mean scores on the physical component of health-related quality of 

life at 6-month follow-up were also significantly higher relative to pre-intervention than 

family members in the control group.

The effects of the family-based intervention for diabetes self-management were noteworthy. 

In 2010–2014, 33.2% to 44.9% of Hispanics were without health insurance, and unable or 

delayed in receiving needed medical care or medications.36 Our study showed short-term 

clinical improvements in glycemic control with a decrease in A1C of −0.8% (−8.7 mmol/

mol), which is clinically significant for behavioral programs.37 The control group also had a 

decrease in A1C, by −1.2% (−13.1 mmol/mol) at 6 months, but started out significantly 

higher at baseline. According to the United Kingdom Prospective Diabetes Study, every 1% 

of decrease in A1C is associated with a 35% reduction in diabetes-related complications.38

The findings of our study are consistent with those of other community-based intervention 

studies of Hispanics, which have shown a reduction in A1C by −0.69 to −0.85%.12 Many 
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factors may have contributed to the lack of sustained improvement in A1C in our study. One 

factor might have been the improvement in glycemic control in the attention control group, 

which is consistent with previous study finding that participants in control groups 

demonstrated improvements in A1C in clinical trials.7 Strategies for sustaining glycemic 

control need to be developed in future intervention studies, including possible reinforcement 

over time.

Participants in our study were characterized by low-income, low education, lack of health 

insurance, and uncontrolled diabetes status; and they showed poor knowledge of diabetes at 

baseline. Using bilingual/bicultural interventionists and teaching strategies targeted at low 

literacy participants with diabetes experienced a 187% increase in average diabetes 

knowledge score from baseline to post-intervention and a 157% increase from baseline to 1-

month follow-up. For their family members, average knowledge scores increased 270% from 

baseline to post-intervention and 225% at 1-month follow-up. Both participants and family 

members sustained higher knowledge scores but differences from the control group at 6 

month follow-up were not significant. It should be noted, however, that the attention control 

group started with a significantly higher average score on knowledge of diabetes for both 

participants (p = 0.011) and their family members (p = 0.020) and reported receiving 

information on diabetes prior to beginning the study. The findings of our study suggest that 

providing educational programs at a low literacy level and in Spanish to Hispanics can 

enhance their understanding of the importance of glycemic control, lifestyle modification 

and recognition of diabetes related symptoms and complications in diabetes.

Our family-focused intervention incorporated cultural values (familismo) in facilitating 

stress management, problem solving, confidence in diabetes self-management and support in 

the context of family enhanced diabetes self-efficacy and family support. Self-efficacy was 

significantly increased by 33% at post-intervention in the intervention group on average. 

This is consistent with literature that social support, including family support, leads to 

improved self-efficacy.9 Although the attention control group had significantly higher scores 

on family support than the intervention group at 1-month follow-up, family support in the 

intervention group showed positive trends in improvements over time, despite having 

significantly lower scores at baseline. For example, differences between groups at post-

intervention were not significant and also were comparable at 6 month follow-up relative to 

the attention control group. The fact that more participants in the attention control group in 

the current study were recruited in church-based sites, where support has already been 

provided, for example, spiritual support, information on health, preventive screenings, 

lectures on health topics39, might help to explain the difference between groups in family 

support. Strategies to sustain self-confidence in managing diet, exercise, controlling over 

diabetes and facilitate family support are needed.

Diabetes self-management activities including physical activities, diet and medications, were 

not improved in the current study. However, there were positive trends in physical activity 

measured as MET-min/wk; activity had increased 9.5% on average at 1-month follow-up and 

23% at 6-month follow-up. General diet showed a 42% change at 1-month follow-up on 

average and average self-checking of feet scores showed a 112% change at 6-month follow-

up in the intervention group. Our intervention used pedometers, daily pictorial logs for 
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behavioral checklists40, and ethnic food models and pictures of food to facilitate change, 

physical activities and diet. Despite our strategies the changes were not statistically 

significant. Possible explanation for the non-significant finding in physical activity may be 

related to the high levels of overweight and obesity found among the sample as well as the 

sedentary activity level at baseline. Additionally, the cost of fresh vegetables and fruits may 

not have been economically feasible for this sample comprised mostly of low-income 

Hispanics. Challenges in improving and sustaining physical activity and diet in Hispanic 

populations with diabetes have also been reported in previous studies.7,9 Environmental 

factors, for example, family, ethnic food preference16, home, neighborhood, jobs and the 

social environment may prevent Hispanics with diabetes from participating in physical 

activity and following a healthy diet.9 Thus an ecological approach to support lifestyle 

changes may be required, using efforts at community, organizational and policy levels. 

Further research is needed to gain understanding of intervention strategies that will result in 

sustained healthy lifestyle changes among Hispanics.

Participants in the study had lower average scores on both the physical and mental health of 

the health-related quality of life at baseline than the general national norm scores.41 Mean 

scores of perceived physical component of the health-related quality of life had a 7.7% 

change in the intervention group at 6 months follow-up for participants and a 5% change for 

their family members. Hispanics consistently have perceived poorer health-related quality of 

life than Whites. Further, diabetes-related complications can negatively influence health-

related quality of life.42 Our intervention, which emphasized family support and promotion 

of physical activity and diet may have had positive effects on health-related quality of life. 

The lack of significant changes in the patients may have been associated with severity of 

disease and complications of diabetes compounded by socioeconomic status.42

The study used a quasi-experimental design since randomization was not feasible. Such a 

design is not without limitations, but this study suggests efficacy of the intervention over 9 

months of follow-up.

Implications

This intervention utilized multiple strategies to culturally tailor diabetes education and make 

it accessible to a highly vulnerable and at risk population. As has been noted, language 

translation of content is only one method to provide cultural tailoring. The use of simple 

language, demonstrations and easy to use tools like pedometers and food logs contribute to 

improved outcomes.43

In this study, the use of bilingual and bicultural team members provided direct linkages for 

recruitment, retention and trust building. Our 9-month intervention had high participation 

and low attrition rates. Inclusion of family members also played an important role as they 

benefited from the intervention as well. In fact, even participants and family members in the 

attention control group improved outcomes, perhaps attenuating the result of the intervention 

for particular outcomes. This findings suggest the importance of ensuring that health 

education, information, and outreach screening programs and activities are provided 

throughout the community. Partnerships with churches, providers, social and cultural 
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organizations, have also shown positive outcomes39, and may provide sustainable 

opportunities for intervention that are less costly than formal health system service 

provision. More importantly, multilevel interventions similar to this one, which included 

both the individual and family have a better chance of achieving positive outcomes both in 

the short term and long term.

Future efforts in both research and practice to prevent diabetes and improve the health of 

those suffering from diabetes will require intimate understanding and immersion in the 

community of interest. Further, inclusion of multiple levels of intervention and appropriate 

methods will be important to delay the consequences of diabetes among the growing 

Hispanic population. The next steps are to develop sustainability avenues within systems and 

communities and to evaluate the cost-benefit of the intervention.
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Figure 1. 
Study flow chart
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Table 1

Characteristics of Hispanic diabetic patients at pre-intervention (N = 92)

Characteristic N (%) or Mean ± SD (Min, 
Max)

Overall (n = 92) Family-Based Education 
Intervention (n = 51)

Attention Control (n = 
41)

P-value

T2DM Duration (years) 8.1 ± 7.1
(0, 35)

7.2 ± 6.7
(0, 35)

9.2 ± 7.5
(0, 30)

0.1576

Taking medicines for diabetes/blood sugar 89 (97) 48 (94) 41 (100) 0.2507

Use herbs, plants, licuados, or herbal 
medicines to treat DM

44 (48) 23 (45) 21 (51) 0.5591

Parent has Diabetes 65 (71) 32 (63) 33 (80) 0.0632

Ever attended diabetes class 26 (28) 12 (24) 14 (34) 0.2610

Received printed materials regarding diabetes 
in past yr.

50 (54) 19 (37) 31 (76) 0.0002

Age (years) 49.4 ± 11.3
(19, 78)

49.9 ± 12.6
(19, 78)

48.9 ± 9.6
(30, 71)

0.7808

Gender 0.6905

 Female 54 (59) 29 (57) 25 (61)

 Male 38 (41) 22 (43) 16 (39)

Country of origin 0.4000

 United States   2 (2)   0   2 (5)

 Mexico 74 (80) 42 (82) 32 (78)

 Other 16 (17)   9 (18)   7 (17)

Language 0.0849

 Spanish 89 (97) 51 (100) 38 (93)

 English   0   0   0

 Other   3 (3)   0   3 (7)

Marital status 0.6440

 Married/live with 72 (78) 41 (80) 31 (76)

 Single/live alone 12 (13)   7 (14)   5 (12)

 W/D/S*   8 (9)   3 (6)   5 (12)

Education 0.0693

 Less than 12 years 69 (75) 42 (82) 27 (66)

 ≥High School to Some college 23 (25)   9 (18) 14 (34)

Length in U.S. (years) 18.4 ± 8.6
(0.2, 51.0)

19.4 ± 9.3
(0.2, 42.0)

17.3 ± 7.5
(7.0, 51.0)

0.2998

Household income <0.0001

 Less than $10,000 49 (53) 40 (78)   9 (22)

 $10,000 – $19,999 20 (22)   8 (16) 12 (29)
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Characteristic N (%) or Mean ± SD (Min, 
Max)

Overall (n = 92) Family-Based Education 
Intervention (n = 51)

Attention Control (n = 
41)

P-value

 $20,000 or more 15 (16)   2 (4) 13 (32)

Health insurance 27 (29) 18 (35)   9 (22) 0.1624

Co-morbidities (CMs)

 DX heart trouble 14 (15)   9 (18)   5 (12) 0.4693

 Heart attack   7 (8)   6 (12)   1 (2) 0.1262

 High BP 56 (61) 28 (55) 28 (68) 0.1417

 Stroke   5 (5)   2 (4)   3 (7) 0.6528

 Kidney trouble 24 (26) 13 (25) 11 (27) 0.8290

 Sores   9 (10)   7 (14)   2 (5) 0.2896

 Limb nerve damage 46 (50) 28 (55) 18 (44) 0.2943

No. of Comorbidities 1.8 ± 1.3 (0, 6) 1.8 ± 1.5 (0, 6) 1.7 ± 1.2 (0, 4) 0.7658

A1C (%) 8.9 ± 2.1
(5.7, 13.1)

8.5 ± 2.1
(5.7, 13.1)

9.5 ± 2.0
(5.7, 13.1)

0.0211

     4.3 to 5.2%   0   0   0 0.0713

     5.3 to 5.6%   0   0   0

     5.7 to 6.4%   9 (10)   7 (13)   2 (5)

     6.5 to 6.9% 12 (13) 10 (20)   2 (5)

     7.0 to 7.9% 18 (20) 11 (22)   7 (17)

     8.0 to 8.9% 10 (11)   4 (8)   6 (15)

     9.0 to 9.9% 16 (17)   7 (14)   9 (22)

   10.0 to 10.9%   8 (9)   3 (6)   5 (12)

   11.0 to 11.9%   9 (10)   6 (12)   3 (7)

   12.0 to 13.0%   4 (4)   0   4 (10)

 >13.0%   6 (7)   3 (6)   3 (7)

A1C (mmol/mol) 74 ± 23
(39, 120)

69 ± 23
(39, 120)

80 ± 21.9
(5.7, 13.1)

0.0211

     23 to 33   0   0   0 0.0713

     34 to 38   0   0   0

     39 to 47   9 (10)   7 (13)   2 (5)

     48 to 52 12 (13) 10 (20)   2 (5)

     53 to 63 18 (20) 11 (22)   7 (17)

     64 to 74 10 (11)   4 (8)   6 (15)

     75 to 85 16 (17)   7 (14)   9 (22)

     86 to 96   8 (9)   3 (6)   5 (12)

     97 to 107   9 (10)   6 (12)   3 (7)

   108 to 119   4 (4)   0   4 (10)

 >119   6 (7)   3 (6)   3 (7)

BMI (kg/m2) 31.2 ± 5.2
(22.5, 48.1)

30.9 ± 5.7
(22.6, 48.1)

31.6 ± 4.6
(22.5, 42.1)

0.2417
0.3962

 <18.5 kg/m2   0   0   0
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Characteristic N (%) or Mean ± SD (Min, 
Max)

Overall (n = 92) Family-Based Education 
Intervention (n = 51)

Attention Control (n = 
41)

P-value

   18.5 – 24.9 kg/m2   7 (8)   5 (10)   2 (5)

   25 – 29.9 kg/m2 38 (41) 23 (45) 15 (37)

 ≥30 kg/m2 47 (51) 23 (45) 24 (59)

SBP (mmHg) 130.6 ± 15.6
(100, 190)

128.6 ± 18.3
(100, 190)

133.1 ± 11.0
(110, 160)

0.0311
0.1130

 <120 17 (18) 13 (25)   4 (10)

   120 – 129 22 (24) 13 (25)   9 (22)

   130 – 139 31 (34) 15 (29) 16 (39)

   140 – 159 17 (18)   6 (12) 11 (27)

 ≥160   5 (5)   4 (8)   1 (2)

High BP (mmHg) 0.4879

 SBP≥140 or DBP≥90 28 (30) 14 (27) 14 (34)

 SBP<140 & DBP<90 64 (70) 37 (73) 27 (66)

Activity (IPAQ)
Total MET-min/wk

4514.9 ± 6425.5
(0, 23940)

4983.1 ± 6906.2
(0, 23940)

3932.0 ± 5871.2
(0, 23136)

0.3724

BFRSS fruits/vegetables 2.6 ± 0.4
(1.3, 3.7)

2.6 ± 0.4
(1.3, 3.7)

2.7 ± 0.4
(1.7, 3.5)

0.7251

Supportive Resources (CIRS) (α=.63) 1.6 ± 0.4
(1.0, 2.7)

1.4 ± 0.3
(1.0, 2.5)

1.7 ± 0.4
(1.0, 2.7)

0.0018

Diabetes self-efficacy (DSE) (α=.85) 6.6 ± 2.1
(1, 10)

6.4 ± 1.8
(1.4, 10)

6.8 ± 2.4
(1, 10)

0.1849

Diabetes self-management:
Diet (SDSCA) (α=.63)

3.1 ± 1.4
(0, 6.8)

3.0 ± 1.5
(0, 6.8)

3.2 ± 1.4
(0.8, 6.0)

0.5646

Diabetes self-management: General Diet 
(SDSCA) (α=.87)

3.1 ± 2.0
(0, 7)

3.0 ± 1.9
(0, 7)

3.3 ± 2.1
(0, 7)

0.5119

Diabetes self-management:
Blood (SDSCA) (α=.84)

1.7 ± 2.3
(0, 7)

1.8 ± 2.3
(0, 7)

1.7 ± 2.1
(0, 7)

0.9120

Diabetes self-management:
Foot (SDSCA) (α=.58)

3.3 ± 2.5
(0, 7)

2.6 ± 2.4
(0, 7)

4.1 ± 2.5
(0, 7)

0.0042

Diabetes self-management:
Meds (SDSCA)

6.3 ± 1.8
(0, 7)

6.1 ± 2.1
(0, 7)

6.6 ± 1.3
(0, 7)

0.2620

Diabetes knowledge (SKILLD) (KR-20=.73) 3.5 ± 2.4
(0, 9)

2.9 ± 2.5
(0, 9)

4.2 ± 2.2
(0, 9)

0.0113

SF-12v2 Physical Health (αc=.82) 48.3 ± 8.6
(23.9, 62.2)

48.9 ± 9.2
(23.9, 62.2)

47.5 ± 7.7
(26.9, 57.6)

0.3080

SF-12v2 Mental Health
(αc =.86)

47.8 ± 11.5
(26.8, 68.4)

45.9 ± 10.2
(29.1, 64.6)

50.2 ± 12.7
(26.8, 68.4)

0.0779
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