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Abstract

Background—Half of Mexican-American women are under-active, and nearly 78% are
overweight/obese. The high lifetime risk of developing type 2 diabetes necessitates a culturally
appropriate lifestyle intervention.

Purpose—uUnidas por la Vida is a novel dyadic intervention that capitalizes on the centrality of
family in Latino culture to mobilize an existing family dyad as a resource for health behavior
change. The intervention aims to improve health behaviors and promote weight loss in two at-risk
members of the same family: mothers with type 2 diabetes and their overweight/obese adult
daughters who are at risk for developing diabetes.
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Methods—~Participants (N=460 mother-adult daughter dyads) will be randomized into one of
three conditions: 1) dyadic participation (mothers-daughters) in a lifestyle intervention; 2)
individual participation (mothers alone; unrelated daughters alone) in a lifestyle intervention; and
3) mothers-daughters dyad in a usual care only condition.

Results—The primary outcome is weight loss. Secondary outcomes include physical activity,
dietary intake, physiological measures (e.g. HbAlc), and body composition. Both the dyadic and
individual interventions are expected to produce greater weight loss at 6, 12, and 18 months than
those in usual care, with women assigned to the dyadic intervention expected to lose more weight
and to maintain the weight loss longer than women assigned to the individual intervention.

Conclusion—Because health risks are often shared by multiple members of at-risk families,
culturally appropriate, dyadic interventions have the potential to increase the success of behavior
change efforts and to extend their reach to multiple family members.

Trial registration—ClinicalTrials.gov identifier NCT02741037

Keywords

Type 2 diabetes; obesity; behavioral weight loss; Latino/Hispanic; family intervention; dyadic
intervention; diabetes prevention program

1.0 Background

Lifestyle and culture combine to place Mexican-American women at increased risk for
having diabetes and for developing complications. Approximately half of Mexican-
American women report no leisure time physical activity,> and they are more likely than
non-Hispanic White women to be overweight or obese.2 Compared to women in all other
U.S. ethnic groups, Mexican-American women have one of the highest lifetime risks of
developing type 2 diabetes.3 This high risk may not only be related to low rates of physical
activity but also to Americanization of the traditional Mexican diet.# Furthermore, in the
family-oriented Latino culture, daughters may also acquire beliefs and practices relevant to
the development of obesity.> 8 Mexican-American mothers and daughters are likely to be
mutually influential and, therefore, provide an ideal focus for behavior change. Interventions
that leverage these existing mother-daughter dyads have the potential to yield substantial and
lasting lifestyle changes that may lead to the reduction of obesity and diabetes.

Landmark trials, such as the Look AHEAD (Action for Health in Diabetes) and the Diabetes
Prevention Program (DPP), have demonstrated that an intensive lifestyle intervention
resulting in modest weight loss and increased physical activity can improve control of
cardiometabolic risk factors and is likely to be a cost-effective use of resources for persons
with dysglycemia (i.e., either diabetes or pre-diabetes).”-13 Although these medical
conditions together affect over 80 million Americans, the Look AHEAD and DPP lifestyle
interventions were not designed for delivery on a population scale. Moreover, most behavior
change programs, including these trials, have focused on changing individuals' behaviors.
14,15 The few family-based interventions conducted to date have emphasized parental
involvement, with obese children or adolescents as the target population.16-20 Although
previous interventions have encouraged family involvement in support groups for diabetes
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prevention and treatment, we know of no studies that target adult daughters and mothers in
the same family who share a high risk for diabetes and its complications.

Thus, we developed a behavioral lifestyle intervention uniquely designed to leverage the
mother-daughter relationship, Unidas por la Vida (United for Life), and propose to test the
effectiveness of this intervention among a high-risk sample of Mexican-American family
dyads: overweight mothers with type 2 diabetes and their overweight/ obese adult daughters
who are at risk for developing diabetes. In this article, we report on the study design,
procedures, and development of the Unidas intervention protocol.

2.0 Methods

2.1 Design

The proposed study is a randomized controlled trial consisting of three intervention arms: 1)
mother-daughter pairs in a dyadic Unidas intervention (Arm 1); 2) individual mothers or
individual daughters (not from the same family) in an individual Unidas intervention (Arm
2); and 3) mother-daughter pairs in usual care only (Arm 3). To ensure comparability of
family configuration across the study arms and appropriate randomization, all women with
type 2 diabetes who are recruited to the study must have an overweight/obese daughter at
risk for type 2 diabetes. In Arm 2, however, only one member of these family dyads (either
the mother or the adult daughter) will participate in the intervention, but both dyad members
will participate in all study assessments. Stratified block sampling will be used, with
randomization stratified by site and blocking on co-residence status. Participants will be
assessed at baseline, 6, 12, and 18 months. Ethical approval was obtained from the
Institutional Review Board at the University of California, Irvine.

2.2 Study Population and Recruitment Procedure and Enrollment

Patients identified through the electronic health record (using administrative/laboratory data)
as having diabetes and/or having risk factors for diabetes (i.e. obesity, family history of
diabetes, or pre-diabetes diagnoses) will be recruited for the study. Participants will be
screened and consented initially as mother-adult daughter dyads, and subsequently assigned
to study arms. Inclusion criteria: Mothers: 1) Mexican-American ethnicity; 2) BMI =25
kg/m? and <43; 3) diagnosed with type 2 diabetes defined by two fasting glucose =126mg/dl
or two random blood glucose =200 mg/dl, or currently being treated with insulin or oral
hypoglycemic agents, or have a diagnosis of type 2 diabetes noted in their medical record
(ICD-9 Code 250 or ICD-10 Code E11). Adult daughters: 1) Mexican-American; 2) age 18
or older; 3) BMI =25 kg/m? and <43; and 4) lives with or within a 25-mile radius of her
mother. Exclusion criteria: Similar to the Diabetes Prevention Program's exclusion criteria,?!
participants (mothers or daughters) with vision or hearing impairment, documented major
psychiatric illness, or life-threatening illness will be excluded. In addition, participants who
have contraindications to starting an exercise regimen or are predisposed to injury will also
be excluded (e.g. uncontrolled hypertension, severe autonomic or peripheral neuropathy,
advanced retinopathy). Individuals who meet the ADA recommendation of moderate-
intensity exercise = 150 minutes/week will also be excluded. In addition, adult daughters
who are discovered by screening to have fasting serum glucose =126 mg/dl will be excluded
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from the study and referred to their primary care physician for follow-up of newly diagnosed
diabetes. Women who are pregnant or who become pregnant during the course of the study
will also be excluded.

Potential participants will be recruited from two large medical providers: AltaMed Health
Services and the University of California, Irvine (UCI) Family Health Center, Santa Ana.
AltaMed is the largest independent Federally Qualified Health Centers (FQHCs) in the U.S.
and delivers more than 930,000 annual patient visits through 43 sites in Los Angeles and
Orange Counties. The UCI Family Health Center, Santa Ana/Anaheim is also a designated
FQHC, and delivers more than 60,000 annual patient visits. Unlike most primary care
settings, FQHCs provide enabling services for low-income patients, such as health
education, behavioral health services, workforce development, senior care, pharmacy,
interpretation, case management, transportation, and outreach. The FQHCs' role is central to
the delivery of the Unidas program, both as a site for recruitment, consent, and assessment,
and as the site for the delivery of the program. All program staff will be employees of the
FQHC.

All the proposed recruitment sites are located in Orange County, CA, which has a large
Mexican-American population.22 The county's Latino population is growing rapidly, is
younger, and has a larger average family size (5 vs. 3 members) than the general U.S.
population. Moreover, approximately 25% of the county's Latino population reports a
median family income below the federal poverty line.23 These figures underscore the need
for taking a family approach to treating and preventing diabetes in this low-income, high-
risk population.

2.3 Intervention

2.3.1. Conceptual model for the intervention—Theory-based behavioral
interventions have been shown to promote successful health behavior change, but the
mediating processes remain poorly understood,2* especially among at-risk Latinos.2> 26 We
draw upon existing research to distill mediating mechanisms most likely to be critical to
health behavior change, but we extend this research to consider how the dyadic context of
the Unidas intervention uniquely influences these mechanisms. A better understanding of
such mediating mechanisms is essential to efforts to streamline, unpack, and disseminate
future interventions.

Figure 1 illustrates the key behavior change processes that will be targeted in the
intervention. These processes are grouped in three categories that have been identified in the
literature as particularly important for health behavior change among women with diabetes
and overweight/ obese women, including Latinas: interpersonal processes, cognitive and
motivational processes, and behavioral processes. 2 27-33 Cells 1-3 of Figure 1 also provide
an overview of our reasons for expecting the dyadic (mother-daughter) intervention to be
more effective than the individual intervention in activating and sustaining these behavior
change processes. Grounded in Social Learning Theory 34 and the Health Belief Model of
behavior change,3° our conceptual model proposes that people will take action if they: 1)
value the perceived consequences of the behavior change 3¢ 37 and 2) feel capable of
making the behavior change. The Ecological Model of Behavior Change 38 calls attention to
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the broader social-environmental context of individuals' efforts to modify their health
behavior and, specifically, provides a rationale for seeking to strengthen dyadic influences
on health behavior. Improving health-enhancing behaviors (cell 4), with the assistance of
booster sessions (cell 5), is expected to lead to greater weight loss (cell 6) and greater
maintenance of weight loss over time (cell 7). The specific mediators that we will examine,
and our reasons for hypothesizing distinct advantages of the dyadic intervention, are
elaborated more fully below.

Interpersonal processes: Most theories of health behavior change emphasize the
importance of social support.3? Social support, especially family support, has been
frequently reported as crucial to the success of Mexican Americans' efforts to improve their
health behaviors.33: 40-43 Although spouses are most likely to be the natural source of
support for behavioral change in non-Hispanic white populations, 44-46 the mother-daughter
relationship may be a more appropriate source of support for Mexican-American women.
6.47 In a family-based intervention conducted in Texas, over half of Mexican-American
husbands did not attend group meetings despite being encouraged to do so. 43 In addition to
lack of time, these men viewed health and nutrition as “women's issues.” In focus group
studies, Mexican-American women preferred to exercise with female family members rather
than with their spouses.#’: 48 The cultural tendency for mothers and daughters to engage in
daily activities like shopping and preparing meals together can be leveraged to influence
healthy behaviors. Using the synergy of this natural intergenerational bond as a point of
intervention may be a powerful and culturally important way to effect change.

Moreover, although physical-activity interventions that emphasize social support have been
found to increase physical activity and access to social support, it is common for social
support to decline after group members or the interventionist, who are not part of
participant's natural/existing networks, stop contact with the participant and are, therefore,
no longer accessible to provide support.33 Thus, finding ways to sustain effective social
support over time is an important intervention goal. Obesity tends to occur in families, and
may be associated with family members' nutritional and exercise habits, food preferences,
and caloric intake.#® Mexican-American family members are more likely to eat meals
together than are whites (also see https://www.childtrends.org/indicators/family-meals/).>0
Family-based interventions that target multiple family members may be more culturally
appropriate for Mexican-American women than an individually-focused intervention,
43,51, 52 and these interventions have been successful in lowering cholesterol and blood
pressure among Mexican-American children. ® One of the few studies that tested a family-
based intervention for weight loss found a trend for greater weight loss among those in the
family-based group compared to the individual group. 43 The proposed study accordingly
seeks to capitalize on a natural and important family dyad (mothers and their adult
daughters) as a source of support that is likely to persist over time. Moreover, because both
members of the dyad share similar health behavior goals, they are more likely to experience
support that is readily available and responsive to their needs. Participants in the partner
intervention are also less likely to experience threats to self-esteem or other psychological
costs that have been found to be associated with seeking support from others who do not
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share, and may not understand, the challenges associated with initiating and sustaining
health behavior change.53-55

Family members and others can also influence another person's health behavior change
through social control, or close monitoring and feedback directed toward a person engaged
in behavior change attempts.>® Such control can be effective in prompting improved health
behavior if it is not demeaning or harsh.57: 58 Social control that occurs in the context of a
close family dyad in which both individuals share common behavior change goals and face
similar challenges (as in the partner intervention) is likely to be more constructive and,
therefore, more likely to foster behavioral improvement without harming self-efficacy.

It is also important to recognize that family members and others can have detrimental, rather
than beneficial, effects, on another person's health behavior change efforts. Whether or not
they intend to do so, family sometime s offer unhealthy foods to individuals who are seeking
to improve their diet, interfere with their exercise plans, or criticize or express disregard for
their efforts to make needed improvements in their health behavior.39: 59 60 Sych social
undermining has been found to be associated with worse treatment adherence among
individuals with type 2 diabetes.3% 59 Interventions that help participants anticipate and
prevent or resist actions by others that disrupt their health behavior change efforts should
contribute to better health outcomes. By serving as allies, we anticipate that mothers and
daughters in the partner intervention, compared to participants in the individual intervention,
will be able to help each other ward off or counteract such undermining and, as a result, will
experience greater success in sustaining their behavior change efforts with fewer setbacks.

Cognitive and motivational processes: Cognitive and motivational processes provide a
foundation for health behavior change and warrant attention in intervention studies directed
toward diet and/or physical activity. Processes likely to be affected by the intervention
include increases in knowledge, changes in perceptions of benefits and barriers to behavior
change, and increases in motivation and self-efficacy. 31 61. 62 |_imited knowledge of healthy
food and exercise guidelines hinders successful health behavior change. Previous studies
have shown that Latinas desire more education about how to cook healthier versions of
traditional dishes and how to prepare nutritious food on limited budgets.*8: 63 They also
want to learn strategies for integrating more physical activity into their daily routines and
family life.4”- 48 Acquiring such information collaboratively in a dyadic context is likely to
be especially effective in reinforcing participants' learning.54

Efforts to influence perceptions of the benefits of, and barriers to, making health behavior
changes need to be culturally tailored.2> With respect to benefits, Latinas appear to be
motivated to adopt healthy lifestyle habits not only to improve their own health but also,
importantly, to improve the health of their families. If Latinas believe that improving their
health is desirable because it will allow them to live longer to take care of their families, they
derive satisfaction from exploring ways to improve their diet and physical activity.6® The
perceived benefits to the family of improving one's own health behavior are likely to be
more salient in an intervention shared with a close family member (i.e., a daughter or
mother). Moreover, women in the partner intervention can remind each other, during and
after the intervention, of the personal and family benefits of improving their health by
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modifying their health behaviors. This strong commitment to family needs and obligations
can also hinder some Latinas in their efforts to adopt healthier lifestyles, if they believe that
doing so has a cost to their family (i.e. interferes with family responsibilities or suggests too
much self-focus). 86 The Unidas intervention accordingly will emphasize that improving
one's own health and assisting a daughter (or mother) in improving her health contribute to
the current and future well-being of the family. Other barriers to health behavior change
among Mexican-American women include “obesity-tolerant” attitudes (e.g., lower
importance ascribed to weight control, a lower likelihood of perceiving oneself as
overweight) that may limit the motivation for weight loss attempts. 6769 Furthermore, the
belief that exercise has negative effects (e.g., fatigue, shortness of breath) may deter Latinas'
participation in physical activity. 85 Addressing such attitudes and beliefs is likely to benefit
all intervention participants, but the dyadic intervention will allow mothers and daughters to
reinforce new understandings that shift the relative importance of benefits and barriers to
health behavior change. This collaborative dyadic process should boost and help to sustain
motivation for behavior change efforts, contributing to greater maintenance of health
behavior improvements over time.

Self-efficacy, or confidence in one's ability to improve one's health behavior and to maintain
improvements in the face of obstacles, is also widely regarded as essential to successful
behavior change efforts 79-73 and diabetes self-management. 27- 74 Moreover, self-efficacy,
social support, and problem-solving have been found to make independent contributions to
improved diabetes self-management in previous intervention studies. 29 We anticipate that
gains in self-efficacy are most likely to be achieved and sustained in the dyadic intervention
because, by virtue of their shared behavior change goals, the dyad members will be able to
share and assist with strategies for overcoming obstacles to improved diet and exercise. They
will also be uniquely positioned to express confidence in each other's ability to make needed
behavior changes and to bolster each other's self-efficacy following setbacks, and thereby
reducing the likelihood of downward spirals in self-efficacy.

Behavioral processes: Behavioral processes that have been found to be important in
lifestyle interventions, 61 75-78 including interventions with Latinas, 2° include goal setting,
problem solving, self-monitoring, and self-reward for meeting behavior change goals.
Emerging evidence also highlights enjoyment of physical activity as likely to influence
efforts to increase physical activity in socioeconomically disadvantaged adults.”® 80 We
anticipate that participants in the dyadic intervention will experience greater success in
developing and implementing plans for improved diet and exercise and more accountability
through greater self (and partner) monitoring, 81 and will derive greater enjoyment from
physical exercise shared with a partner.

In sum, the conceptual model guiding the proposed research synthesizes elements from
several theories, building upon their strengths to address intra-individual and interpersonal
determinants of behavior change.

2.3.2. Interv ention Details—Unidas is a culturally tailored lifestyle intervention that
focuses on achieving weight loss through a reduction of caloric intake (1200-1800 kcal/day)
and an increase in moderate-intensity physical activity (=150 min/week). Figure 2
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summarizes the key features of the dyadic and individual intervention and the assessment
protocol (administered at baseline, 6, 12, and 18 months). Unidas draws upon the Diabetes
Prevention Program's (DPP) Lifestyle Change Program 11 as its model. Although the DPP
was designed to prevent diabetes, its focus on healthy eating and increased physical activity
can facilitate weight loss among people with diagnosed diabetes. For example, the DPP
physical activity goal of 150 minutes/week of moderate-intensity exercise matches the
American Diabetes Association's physical activity recommendation for those already
diagnosed with diabetes. Building upon and extending the DPP, Unidas will have: 1) clearly
defined goals for physical activity and diet; 2) a core curriculum to facilitate standardization
of the intervention; 3) frequent contact using a combination of group sessions, home visits,
and telephone calls; 4) trained Lifestyle Community Coaches (LCCs); and 5) tailored
strategies to address cultural and personal preferences and perspectives. Participants will be
referred to their primary care physician to address specific aspects of their medical care (e.g.
insulin and oral medication management). The Unidas intervention will be delivered in three
6-month phases: (Phase 1) an intensive intervention phase marked by weekly contact; (Phase
2) a gradually tapered intervention phase; and (Phase 3) a maintenance phase.82 In Months
1-6, participants will attend weekly group sessions and have monthly home visits
coordinated by the LCCs.

To participate in the group intervention sessions, mother-daughter dyads randomized to Arm
1 will be combined into groups of approximately 10 dyads (20 women; 10 mother and 10
related-adult daughters). Individual mothers or individual daughters randomized to Arm 2
also will be combined to form groups of approximately 20 women (10 mothers and 10
unrelated-adult daughters) each. Group-based interventions have been shown to be
particularly effective for promoting health behavior change among socioeconomically
disadvantaged women.81 In the group meetings, a “concept of the week” and a recipe will be
presented and discussed. Each participant will receive a study goal for physical activity and
weight loss that is tailored to her specific needs and abilities, and will make personal choices
about how to achieve her goals. Participants will meet with LCCs in their homes to tailor the
information to fit their personal circumstances and to participate in activities that reinforce
the information presented. Group meetings will be offered at various times during the day
and week (including weekends and evenings), and will last approximately 45-90 min.
Beginning in Month 7, the intervention will be tapered to group meetings held every other
week, with group phone calls occurring in-between meetings. Participants will be
encouraged to increase their moderate-intensity physical activity to an average of at least 45
min per day at least five times each week. The emphasis on increasing physical activity
during the maintenance phase is based on research findings indicating that increased
physical activity is required to maintain weight loss.83-8% In Month 12, the intervention
moves into the maintenance phase with phone calls occurring every other week.

Both active interventions will be led by a team of bilingual, bicultural intervention staff,
fully employed by the FQHC, who have extensive experience working with Mexican-
American women. All staff will receive training in the principles of the DPP lifestyle
intervention, and staff assigned to the dyadic intervention will receive additional training on
the dyadic implementation of the intervention. The LCCs will be trained to work with
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participants to develop specific skills, including information seeking, identification of goals,
and participation in self- (and dyadic-) monitoring.

2.3.3 Differences between the Dyadic and Individual Intervention—Unlike the
individual Unidas intervention, the dyadic Unidas intervention is designed to leverage
interpersonal resources (e.g. social support, social control, companionship) to drive and
maintain the health behavior changes necessary to promote and sustain weight loss. The
unique features of the dyadic intervention are noted in Figure 2 in bold. In month 1, for
example, the general goal in both the individual and dyadic Unidas conditions is to introduce
the program and identify a personal weight loss goal. In Session 1 of the individual program,
the participant is asked to identify what she hopes to achieve by taking part in the program,
and how healthy eating and being active will help her and/or others. Women in the dyadic
intervention are also asked these questions in Session 1, but they are requested to consider
how working with their partner can help them to achieve their weight loss goals.

2.4 Minimal Intervention Control Group

Patients in Arm 3 will be randomized to the minimal intervention control group. Inclusion of
this condition will allow us to evaluate the magnitude and duration of the gains associated
with the intervention arms relative to gains associated with usual care plus a minimal
intervention. This comparison is important given the scarce knowledge that currently exists
regarding the effectiveness over time of behavioral lifestyle interventions with low-income,
at-risk Latinas.88 In this arm of the study, participants will only receive 12 monthly
newsletters that provide practical healthy lifestyle tips developed with information derived
from national health or governmental organizations (e.g. www.choosemyplate.gov;
www.diabetes.org/). The newsletters will also provide healthy, low-fat, diabetic-appropriate,
recipes with user-friendly nutrition information. This information will be sent to all study
participants, including women in the intervention arms.

2.5 Study Measures

All outcomes will be measured at each of the four assessment time points: baseline (pre-
randomization); approximately 6 months post enroliment; approximately 12 months post
enrollment; and approximately 18 months post enrollment. The 6-month time point is
primary as it is closest to the completion of the most intensive phase of the intervention. The
12- and 18-month time points allow us to examine the short-term and longer-term
maintenance effects of the intervention.

2.5.1 Outcomes—-<Clinical outcomes will be collected as described below. Demographic
and psychosocial data will be collected through individual interviews (60-75 min.)
conducted separately with each dyad member by trained bilingual staff (blinded to study
condition) in patients' homes or other preferred location. Abbreviated interviews will be
approximately 30 min. in length. All measures have strong psychometric properties or will
be adapted from measures with such properties, and most measures have been used
successfully with low-income, limited-literacy Latinas. The assessments will be developed
to minimize participant burden. Moreover, our experience with the Unidas feasibility pilot
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study suggests that participants welcomed the regular monitoring they received as part of the
study and perceived the frequent contact to facilitate attainment of their health goals.8”

2.5.1.1 Primary clinical outcome: Weight loss at 1 year: Based on the DPP 88 and other
studies,®: 90 the ADA has recommended 5-10% weight loss for individuals who are
overweight or obese. Although greater weight loss is better, the Finnish DPS 90 found
significant reduction in diabetes incidence with a 5% reduction in body weight. The Go-
YDPP Study, an intervention that adapted the DPP lifestyle intervention for delivery in the
community (the YMCA), similarly adopted a 5% body weight reduction as the primary goal.
91 Thus, we anticipate 6-7% weight loss for mother-daughter dyads (arm 1), 4-5% for
individual mothers and daughters (arm 2), and 1% weight loss in the control condition (arm
3) at 6-months. Participants' height will be measured at baseline using a portable
stadiometer. Weight will be measured on a flat, even surface, using a SECA 882 portable
scale, which is accurate to 0.2 pounds. Participants will be weighed at the start of the
morning, while fasting, after voiding, and with minimal clothing.

2.5.1.2 Secondary clinical outcomes: The following secondary clinical outcomes will be
assessed:

1) Physical activity: The 7-day physical activity recall (PAR) interview will be used to
assess physical activity performed during the week preceding each testing session.92 The
PAR is one of the most commonly used measures of physical activity. Participants report on
physical activities performed in moderate to vigorous intensity in bouts of 10 minutes or
more. Details of the interview procedures and the methods used to estimate energy
expenditure from these physical activity reports have been described elsewhere.%3 Energy
expenditure estimates from the PAR have been found to be significantly correlated (rs =
0.20-0.86) with other measures of energy expenditure based on diary, questionnaire, heart
rate, acceleration count, and double labeled water data.*-9 In a subset of participants
(20%), energy expenditure will be assessed using the Actigraph accelerometer, which
participants will wear on their waists for a 7-day measurement period. Participants will be
instructed to wear it during all waking hours for seven days as they go about their usual
activities (only remove water-based activities such as showering). Sedentary time will be
defined as the number of minutes/day spent at 0-99 counts per minute.®” Non-wear time will
be defined as at least 90 consecutive minutes of zero counts.%® An adherent day will be
defined as at least 10 h of wear time. Participants will need to contribute 3 or more adherent
days to be included in the analyses. Accelerometers provide more accurate estimates of
energy expenditure (validated against double-labeled water)® and total steps taken
(validated against manual step counts)190 than do mechanical pedometers, particularly for
overweight and obese individuals, and for individuals with low levels of physical activity.
101,102 \we successfully used accelerometers in the pilot study.

2) Dietary intake: Dietary intake will be measured with the Spanish version of the 2005
Block Food Frequency Questionnaire (FFQ). This instrument assesses portion sizes and
frequency of consumption of over 100 food items, including foods selected for their cultural
appropriateness for Mexican Americans to provide validated estimates of energy intake
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(total kilocalories) and macronutrient intake (including fat, carbohydrates and dietary fiber).
103

3) Physiological measures. Serum glucose will be assessed by measuring fasting plasma
glucose in the daughters with pre-diabetes and hemoglobin Alc in the mothers with type 2
diabetes. Serum lipids (total cholesterol, LDL, HDL and triglycerides) and blood pressure
will be measured in all participants.

4) Body composition: Body composition will be assessed by computing BMI (as described
above), and by taking anthropometric measurements, including waist circumference (using
GULAK 2 tension tapes) and a three-site (triceps, suprailiac, thigh) skin fold thickness using
Lange calipers.

5) Quality of life: Health-related quality of life (HRQOL) will be measured using the SF-36
(or an abbreviated version).104 The Spanish version of the SF-36 has been well validated in
Spanish-speaking populations.19°

2.5.2 Outcome Assessments—The primary objective of the study is to assess the
effectiveness of a dyadic intervention for promoting weight-loss and maintenance of this
health outcome over time in a sample of high-risk Latina mothers and their adult-daughters.
To that end, the specific study aims are as follows:

Specific Aim 1: To test the hypothesis that Mexican-American overweight mothers with
type 2 diabetes and their overweight adult daughters at risk for diabetes who participate in a
partner intervention will demonstrate higher percent weight loss at 6 months and weight loss
maintenance over time, compared to women who participate in an individual intervention or
who receive usual care.

Specific Aim 2: To evaluate whether improvements in diet quality and increases in physical
activity are higher among women in the partner intervention, compared to women in an
individual intervention or in usual care, and to examine whether changes in these health
behaviors mediate the effects of the intervention on weight loss and maintenance.

Specific Aim 3: To evaluate whether changes in theoretically-derived mediating
mechanisms (interpersonal, cognitive, behavioral processes) are greatest among women in
the partner intervention, compared to women in an individual intervention or in usual care
and to examine whether changes in these processes mediate the effects of the intervention on
diet and in physical activity.

Specific Aim 4: To examine actor-partner interdependence models to explore group
differences in mother-daughter processes of mutual influence across the study arms, with
this mutual influence expected to be greater and more strongly related to the primary and
secondary outcomes for women in the partner intervention, compared to women in the
individual intervention or in usual care.
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2.5.2 Assessments of Potential Mediators—The interpersonal, cognitive and
motivational, and behavioral processes that are conceptualized as mediators of the
intervention will be assessed by asking participants to complete an interviewer-administered
survey that takes approximately 60-75 minutes to complete at baseline and 30-45 minutes to
complete at all remaining time points. Well-established methods of social network and social
exchange assessment 106-112 wijll be used to obtain detailed information about the
involvement of participants' social network members in health-related social support, social
control, and/or social undermining. Participants will be asked to identify social network
members who have helped them make healthy lifestyle changes (social support), have
prompted or urged them to do more to make such changes (social control), and/or have
interfered (intentionally or unintentionally) with their efforts to make such changes (social
undermining). After these key social network members have been identified, the interviewer
will assess the nature of their role relationships with the participants (e.g., mother, adult
daughter, spouse/partner, other family member, friend), their frequency of involvement in the
participant's lifestyle-change efforts, and the perceived helpfulness or unhelpfulness of their
involvement. This approach provides an efficient way to assess the sources, frequency, and
helpfulness/unhelpfulness of health-related social support, social control, and/or social
undermining for specific social network members judged to be important in this regard by
the participant. This information will provide a complete mapping of the health-related
involvement of participants' family members (and, potentially, non-kin), while also making it
possible to determine for each participant the extent and perceived effectiveness of the
daughter's (or mother's) health-related involvement.

Cognitive and motivational process will be assessed via the Diabetes Knowledge
Questionnaire, 113 the Exercise Benefits and Barriers Scale, 114 and the Healthy Eating
Benefits and Barriers Scale, modeled after the Exercise Benefits/Barriers Scale.114 Self-

efficacy will be measured with the Self-efficacy for Exercise Habits and Eating Habits Scale.
115

Behavioral processes will be assessed using a processes-of-change measure developed by
Marcus and colleagues 116 which has been used successfully in numerous interventions, 117
including a physical activity intervention with Latinas.2® Positive feelings elicited by
physical activity will be assessed using the Physical Activity Enjoyment Scale 118 and the
Exercise-Induced Feeling Inventory.119

2.6 Sample size and Power

To test Aims 1-3, power and effect sizes were estimated using our preliminary study data, as
well as information from landmark trials.% 88 In our Unidas feasibility study, the within-
group standard deviation (SD) of weight loss was 3% overall, and within-group SDs by
participant type (mother or daughter) and study arm (intervention, control) ranged from
2.4-3.8%. Studies such as the DPP found a significant reduction in diabetes incidence with a
5% reduction in body weight at year 1; therefore, we target 6.5% weight loss for mother-
daughter dyads (Arm 1), 4.0-5.0% for unrelated mothers and daughters assigned to
individual intervention (Arm 2), and 1.0% for mothers and daughters in the usual care
control condition (Arm 3). To account for the clustering within mother-daughter dyads,
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clinic sites, and groups, we will perform sensitivity analyses using assumptions based on the
magnitude of the intraclass correlation (ICC) currently noted in the literature.220 Thus, the
study has been powered to detect a difference between arms 1 and 2 at alpha level 0.05, with
n=90 dyads per group at the study conclusion. Given the large and more easily detected
difference between each of study arms 1 and 2 versus usual care, we powered the study to
detect a smaller difference between arms 1 and 2. The proposed analysis will have >80%
power under these assumptions. In our Unidas pilot, the attrition rate was 7.8%. Because the
intervention in the proposed study is longer and more intensive, we anticipate a 20% attrition
rate (comparable to those reported in other similar studies).13 121-123 Thys, we will seek to
recruit N=(90*1.2)*4=460 mother-daughter pairs at the start of the study. Note that unlike
Arms 1 and 3, Arm 2 requires two sets of mother-daughter pairs by design (See Figure 2).

2.7 Data analyses

Initial analyses will examine the distribution of the primary and secondary outcomes, in
order to transform variables toward normality and reduce the effect of outliers, as warranted.
The success of randomization will be assessed by comparing study arms on characteristics
measured before randomization. The analysis of Aims 1-3 will be based on women assigned
to the two active interventions or to usual care; the analysis of Aim 4 will include all women
(incorporating the assessment-only women in Arm 2). For analyses that involve multiple
comparisons, a Bonferroni correction, or similarly appropriate method, will be applied.

Aims 1 and 2: Analysis of primary and secondary outcomes—The primary
outcome will be weight loss at 1year. Secondary outcomes include glucose control (i.e.
fasting plasma glucose for daughters; Alc for mothers), physical activity, dietary intake,
body composition, and quality of life. Intention-to-treat analyses (i.e., participants analyzed
as randomized, without regard to intervention dose) will be conducted to compare the three
arms using a linear mixed model (LMM) to account for the dependency within dyads, clinic
site, and group membership within each intervention arm, and adjusting for baseline weight
and co-residence status. Specifically, estimation will be based on restricted maximum
likelihood with unstructured covariance to account for the dependencies. Other covariance
structures will be considered if the model fails to converge. Weight loss maintenance at 18
months and longitudinal weight loss trajectories also will be examined using this approach
with an additional term for time (0 to 18 months) will be included in the model.

Aim 3: Analysis of mediators—To evaluate the causal mechanisms of the intervention,
we will examine two main classes of mediators: 1) changes in diet and physical activity (PA)
and 2) theoretically derived health behavior change processes, including interpersonal,
cognitive, and behavioral processes. For example, we will examine whether a greater
increase in healthy eating and PA in Arm 1 helps to explain their anticipated greater
improvement in weight loss, relative to that of women in Arms 2 and 3. For this purpose, we
will utilize the general approach of causal mediation analysis,}24 using the R statistical
software,12° or an alternative approach based on linear structural equation modeling.126

Aim 4: Analysis of group differences in mother-daughter mutual influence
processes—Actor-Partner Interdependence Model (APIM) analyses are a powerful way to
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investigate group differences in within-dyad influence processes that may be associated with
key outcomes.127-129 APIM is a special case of a LMM (i.e. multilevel model) and can be
estimated using software such as SAS PROC MIXED. We will use APIM analyses to
estimate effects on outcomes that are attributable to actor and partner effects. For example,
do increases in the mother's self-efficacy predict improvements in her own (actor effect) and
her daughter's (partner effect) dietary adherence, and are these effects greater in Arm 1 than
in Arms 2 and 3? 130 APIM analyses will also allow us to examine the potential spillover of
benefits in Arm 2 (by including the assessment-only participants in the analyses). Such
spillover might occur if participants in the individual intervention spontaneously share their
experiences and engage in health-related interactions (e.g., support) with their (assessment-
only) family member in a manner akin to that encouraged in the dyadic intervention. Such
spillover effects may exist in many lifestyle interventions, but they are rarely evaluated
empirically. If the partner effects (e.g., influence of the mother's health-related support on
her daughter's weight loss) are equally strong for daughters in the assessment-only subgroup
in Arm 2 and daughters in the dyadic intervention in Arm 1, then it would imply that a
dyadic intervention is not needed for multiple family members to benefit from one member's
participation in a lifestyle intervention. Such a finding would be an important contribution to
the literature as it would suggest a potentially cost-effective strategy for spreading the
benefits of an individual lifestyle intervention by structuring it to encourage participants to
share their experiences and collaborate on health behavior change with other at-risk family
members. In contrast, if the partner effects are significantly weaker in the assessment-only
subgroup in Arm 2 than in the dyadic intervention in Arm 1, then it would imply that a
dyadic intervention is needed for multiple family members to derive benefits. This finding,
too, would make an important contribution to the literature as it would underscore the value
of a dyadic intervention approach that provides structured opportunities for at-risk family
members to forge a sustained collaboration as they work together to improve their health
behaviors. Our rich data set also will allow us to examine factors (e.g., acculturation
differences, relationship closeness) that are associated with strong, health-enhancing partner
effects (as well as actor effects). This knowledge will be helpful in informing health
educators about the approaches that are likely to be most effective with particular kinds of
participants.

3. Discussion

Many of the leading causes of death in the U.S., and reported racial/ethnic disparities in
health outcomes, can be linked to group differences in health behaviors. This is certainly the
case for diabetes. Health behaviors that put individuals at greater risk for developing
diabetes and for poor diabetes control — such as obesity, poor diet, and lack of exercise — are
relatively well understood. Less well-understood, however, is the extent to which the social
context can either promote or interfere with adopting healthy lifestyle behavior. Diabetes
self-management is crucial to maintaining quality of life and preventing long-term
complications, and it occurs daily in the context of close interpersonal relationships. The
social context of diabetes management includes multiple resources, including family
(parents, spouses), peers, romantic partners, and health care providers.131 132
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This study is among the first family-based intervention that targets two adults (mother-adult
daughter dyads) in the same family who share a high risk for diabetes and its complications
due to unhealthy lifestyles. Previous studies that have included two family members in a
lifestyle intervention have seldom focused on family members with a shared disease risk.
Rising rates of obesity have led many family members, within and across generations, to
share unhealthy behaviors and elevated risks for chronic illness. In view of this trend, family
support interventions in which two or more family members collaborate in efforts to change
such shared behaviors warrant greater attention. In the context of such interventions,
lifestyle changes made by one family member have the potential to catalyze similar changes
in another family member, perhaps radiating to other family members, as well.133

3.1. Limitations

A key concern that is sometimes raised about intensive lifestyle interventions like the Unidas
program is their cost, but in low-income, high-risk populations, brief low-cost interventions
are unlikely to bring about sufficient health behavior change to avoid poor health,
compromised quality of life, and spiraling health care costs. Furthermore, such interventions
typically fail to address the extent to which diabetes risk persists across generations.
Interventions like Unidas that build in reinforcement by a family-partner who shares the
same at-risk status and health behavior goals are likely to optimize support for long-term
success. Another major strength of Unidas is that it encourages participants to access
community resources that exist but may be underutilized (e.g. a school track that is open to
the public). Finally, because Unidas is being integrated into an FQHC, it can potentially be
funded and reimbursed as part of health promotion/nutritional counseling for individuals
with diabetes, pre-diabetes, or overweight/ obesity. Through this integration, programs such
as Unidas have great potential to address racial/ethnic health disparities.

4. Conclusions

Effective behavioral interventions to address the prevention and management of chronic are
greatly needed, particularly in under-resourced populations that are typically excluded from
such programs. The Center for Medicare and Medicaid Services is proposing to implement
the Medicare Diabetes Prevention Program (MDPP) starting in 2018. Through this program,
Medicare beneficiaries will be able to access evidence-based diabetes prevention services
similar to the DPP, leading to possible decreased progression to type Il diabetes and
improved health. Furthermore, the U.S. Preventive Services Task Force's recommendations
on prevention of diabetes and obesity through intensive behavioral therapy 134 are mandated
to be completely covered without patient-copayment by all private health insurance plans. If
interventions such as Unidas are found to be effective, they may be ways to implement these
interventions in a culturally and linguistically-appropriate way for diverse populations, with
appropriate reimbursement from private and public insurance plans. Thus, the potential for
sustained maintenance of these programs, beyond the grant funding period, are more likely
to be feasible in the current healthcare landscape. Furthermore, because health risks are
often shared by multiple family members of at-risk families, culturally-adapted, dyadic
intervention have the potential to increase the success of behavior change efforts and to
extend their reach to multiple family members.
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Enrollment into the randomized controlled trial phase of this study began in January 2016

an

d will conclude in February 2019.

Acknowledgments

Th

is research was supported by the National Institute of Diabetes and Digestive and Kidney Diseases

(1R01DK101623, R34 DK083500). This work was partially supported by the grant UL1 TR0001414 from the

Na
Ep

Th

tional Center for Advancing Translational Sciences, through the University of California, Irvine Biostatistics,
idemiology and Research Design and Community-Engagement Units.

e authors would like to thank Laura Prieto Arias, Elizabeth Gutierrez De Benitez, Ariana Martinez, Indira

Sanchez, and Nancy Velasquez for their valuable contribution to this study.

References
1.

10

11.

12.

13.

Crespo CJ, Smit E, Andersen RE, et al. Race/ethnicity, social class and their relation to physical
inactivity during leisure time: results from the Third National Health and Nutrition Examination
Survey, 1988-1994. Am J Prev Med. 2000; 18(1):46-53. [PubMed: 10808982]

. Mack KA, Anderson L, Galuska D, et al. Health and sociodemographic factors associated with body

weight and weight objectives for women: 2000 Behavioral Risk Factor Surveillance System. J
Women's Health. 2004; 13(9):1019-1032.

. Narayan KMV, Boyle JP, Thompson TJ, et al. Lifetime Risk for Diabetes Mellitus in the United

States. JAMA. 2003; 290(14):1884-1890. [PubMed: 14532317]

. Haffner S, Knapp J, Hazuda H, et al. Dietary intakes of macronutrients among Mexican Americans

and Anglo Americans: the San Antonio heart study. Am J Clin Nutr. 1985; 42(6):1266-1275.
[PubMed: 4072960]

. Matheson DM, Robinson TN, Varady A, et al. Do Mexican-American Mothers' Food-Related

Parenting Practices Influence Their Children's Weight and Dietary Intake? J Am Diet Assoc. 2006;
106(11):1861-1865. [PubMed: 17081838]

. Garcia-Maas LD. Intergenerational Analysis of Dietary Practices and Health Perceptions of

Hispanic Women and their Adult Daughters. J Transcult Nurs. 1999; 10(3):213-219. [PubMed:
10693408]

. Ryan DH, Espeland MA, Foster GD, et al. Look AHEAD (Action for Health in Diabetes): design

and methods for a clinical trial of weight loss for the prevention of cardiovascular disease in type 2
diabetes. Control Clin Trials. 2003; 24(5):610-628. [PubMed: 14500058]

. Wadden TA, Neiberg RH, Wing RR, et al. Four-year weight losses in the Look AHEAD study:

factors associated with long-term success. Obesity (Silver Spring). 2011; 19(10):1987-1998.
[PubMed: 21779086]

. Wadden TA, West DS, Neiberg RH, et al. One-year weight losses in the Look AHEAD study:

factors associated with success. Obesity (Silver Spring). 2009; 17(4):713-722. [PubMed: 19180071]

. Coleman KJ, Ocana LL, Walker C, et al. Outcomes from a culturally tailored diabetes prevention
program in Hispanic families from a low-income school: Horton Hawks Stay Healthy (HHSH).
Diabetes Educ. 2010; 36(5):784—792. [PubMed: 20651100]

The Diabetes Prevention Program. The Diabetes Prevention Program (DPP): description of
lifestyle intervention. Diabetes Care. 2002; 25(12):2165-2171. [PubMed: 12453955]

The Diabetes Prevention Program Research Group. Impact of Intensive Lifestyle and Metformin
Therapy on Cardiovascular Disease Risk Factors in the Diabetes Prevention Program. Diabetes
Care. 2005; 28(4):888-894. [PubMed: 15793191]

Whittemore R, Melkus G, Wagner J, et al. Translating the diabetes prevention program to primary
care: a pilot study. Nurs Res. 2009; 58(1):2-12. [PubMed: 19092550]

14. Yamanouchi K, Shinozaki T, Chikada K, et al. Daily walking combined with diet therapy is a

useful means for obese NIDDM patients not only to reduce body weight but also to improve
insulin sensitivity. Diabetes Care. 1995; 18(6):775-778. [PubMed: 7555502]

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sorkin et al.

Page 17

15. Boule NG, Haddad E, Kenny GP, et al. Effects of Exercise on Glycemic Control and Body Mass in
Type 2 Diabetes Mellitus: A Meta-analysis of Controlled Clinical Trials. JAMA. 2001; 286(10):
1218-1227. [PubMed: 11559268]

16. Epstein LH, Wing RR, Koeske RR, et al. Child and parent weight loss in family-based behavior
modification programs. J Consult Clin Psychol. 1981; 49(5):674-685. [PubMed: 7287977]

17. Stolley MR, Fitzgibbon ML. Effects of an obesity prevention program on the eating behavior of
African American mothers and daughters. Health Educ Behav. 1997; 24(2):152-164. [PubMed:
9079575]

18. Heimendinger J, Uyeki T, Andhara A, et al. Coaching process outcomes of a family visit nutrition
and physical activity intervention. Health Educ Behav. 2007; 34(1):71-89. [PubMed: 16740515]

19. Epstein LH, Valoski A, Wing RR, et al. Ten-year outcomes of behavioral family-based treatment
for childhood obesity. Health Psychology. 1994; 13(5):373-383. [PubMed: 7805631]

20. Olvera N, Bush JA, Sharma SV, et al. BOUNCE: A Community-based Mother— daughter Healthy
Lifestyle Intervention for Low-income Latino Families. Obesity. 2010; 18(S1):5102-S104.
[PubMed: 20107454]

21. The Diabetes Prevention Program. Design and methods for a clinical trial in the prevention of type
2 diabetes. Diabetes Care. 1999; 22(4):623-634. [PubMed: 10189543]

22. Guzman B. The Hispanic population: Census 2000 brief. US Census Bureau. 2001:1-8.

23. [Accessed on June 12, 2008] Diversity of the Country's Hispanics Highlighted in U.S. Census
Bureau Report. Available: http://www.census.gov/Press-Release/www/2001/cb01-41.html

24. Marcus BH, Williams DM, Dubbert PM, et al. Physical Activity Intervention Studies What We
Know and What We Need to Know: A Scientific Statement From the American Heart Association
Council on Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical Activity);
Council on Cardiovascular Disease in the Young; and the Interdisciplinary Working Group on
Quality of Care and Outcomes Research. Circulation. 2006; 114(24):2739-2752. [PubMed:
17145995]

25. Pekmezi DW, Neighbors CJ, Lee CS, et al. A culturally adapted physical activity intervention for
Latinas: A randomized controlled trial. Am J Prev Med. 2009; 37(6):495-500. [PubMed:
19944914]

26. Marquez B, Wing RR. Feasibility of Enlisting Social Network Members to Promote Weight Loss
among Latinas. Journal of the Academy of Nutrition and Dietetics. 2013; 113:680-687. [PubMed:
23498969]

27. Peyrot M, Rubin RR. Behavioral and Psychosocial Interventions in Diabetes A conceptual review.
Diabetes Care. 2007; 30(10):2433-2440. [PubMed: 17666457]

28. Haas JS, Phillips KA, Baker LC, et al. Is the prevalence of gatekeeping in a community associated
with individual trust in medical care? Med Care. 2003; 41(5):660-668. [PubMed: 12719690]

29. King DK, Glasgow RE, Toobert DJ, et al. Self-efficacy, problem solving, and social-environmental
support are associated with diabetes self-management behaviors. Diabetes Care. 2010; 33(4):751-
753. [PubMed: 20150299]

30. The Look AHEAD Research Group. Reduction in weight and cardiovascular disease risk factors in
individuals with type 2 diabetes: one-year results of the look AHEAD trial. Diabetes Care. 2007,
30(6):1374-1383. [PubMed: 17363746]

31. Heideman W, Nierkens V, Stronks K, et al. DiAlert: a lifestyle education programme aimed at
people with a positive family history of type 2 diabetes and overweight, study protocol of a
randomised controlled trial. BMC Public Health. 2011; 11(1):751. [PubMed: 21961949]

32. Rothschild SK, Martin MA, Swider SM, et al. The Mexican-American Trial of Community Health
workers (MATCH): Design and baseline characteristics of a randomized controlled trial testing a
culturally tailored community diabetes self-management intervention. Contemporary Clinical
Trials. 2012; 33(2):369-377. [PubMed: 22115970]

33. Ickes MJ, Sharma M. A systematic review of physical activity interventions in Hispanic adults. J
Environ Publ Health. 2012; 2012(2012):1-15.

34. Rotter, JB. The development and application of social learning theory. New York: Praeger; 1982.

35. Rosenstock 1M, Strecher VVJ, Becker MH. Social learning theory and the health belief model.
Health Educ Q. 1988; 15:175-183. [PubMed: 3378902]

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.


http://www.census.gov/Press-Release/www/2001/cb01-41.html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sorkin et al.

Page 18

36. Miserandino, M., editor. Insights into social psychology. 2003. Needham Heights, MA: Allyn &
Bacon; 2003.

37. Bacharach, SB., Lawler, EJ. Power and politics in organizations: The social psychology of conflict,
coalitions, and bargaining. San Francisco, CA: Jossey-Bass; 1980.

38. Sallis, JF., Owen, N., Fisher, EB. Ecological models of health behavior. In: Glanz, K.Rimer, B.,
Viswanath, K., editors. Health behavior and health education: Theory, research, and practice. San
Francisco: Jossey-Bass; 2008. p. 465-486.

39. Mayberry LS, Osborn CY. Family support, medication adherence, and glycemic control among
adults with type 2 diabetes. Diabetes Care. 2012; 35(6):1239-1245. [PubMed: 22538012]

40. Rodriguez N, Mira CB, Paez ND, et al. Exploring the complexities of familism and acculturation:
central constructs for people of Mexican origin. Am J Community Psychol. 2007; 39(1-2):61-77.
[PubMed: 17437189]

41. Brody E. Kent Memorial Lecture. Parent care as a normative family stress. Gerontologist. 1985;
25(1):19-29. [PubMed: 3920124]

42. Romero A, Robinson TN, Haydel KF, et al. Associations among familism, language preference,
and education in Mexican-American mothers and their children. J Dev Behav Pediatr. 2004; 25(1):
24-40.

43. Cousins J, Rubovits DS, Dunn JK, et al. Family versus individually oriented intervention for
weight loss in Mexican American women. Public Health Rep. 1992; 107(5):549-555. [PubMed:
1410236]

44. McLean N, Griffin S, Toney K, et al. Family involvement in weight control, weight maintenance
and weight-loss interventions: a systematic review of randomised trials. Int J Obes Relat Metab
Disord. 2003; 27(9):987. [PubMed: 12917703]

45. Rosenthal B, Allen GJ, Winter C. Husband involvement in the behavioral treatment of overweight
women: initial effects and long-term follow-up. Int J Obes. 1980; 4(2):165-173. [PubMed:
7399805]

46. Murphy JK, Williamson DA, Buxton AE, et al. The long-term effects of spouse involvement upon
weight loss and maintenance. Beh Ther. 1982; 13(5):681-693.

47. Berg JA, Cromwell SL, Arnett M. Physical Activity: Perspectives Of Mexican American And
Ango American Midlife Women. Health Care Women Int. 2002; 23(8):894-904. [PubMed:
12487704]

48. Ramirez A, Chalela P, Gallion K, et al. Energy balance feasibility study for Latinas in Texas: a
qualitative assessment. Prev Chronic Dis. 2007; 4(4)

49. Carrera PM, Gao X, Tucker KL. A Study of Dietary Patterns in the Mexican-American Population
and Their Association with Obesity. J Am Diet Assoc. 2007; 107(10):1735-1742. [PubMed:
17904933]

50. Patterson T, Rupp JW, Sallis JF, et al. Aggregation of dietary calories, fats, and sodium in Mexican-
American and Anglo families. Am J Prev Med. 1988; 4(2):75-82. [PubMed: 3395494]

51. Nader PR, Sallis JF, Patterson TL, et al. A Family Approach to Cardiovascular Risk Reduction:
Results from The San Diego Family Health Project. Health Educ Behav. 1989; 16(2):229-244.

52. Hu J, Wallace DC, McCoy TP, et al. A Family-Based Diabetes Intervention for Hispanic Adults
and Their Family Members. The Diabetes Educator. 2014; 40(1):48-59. [PubMed: 24248832]

53. Nadler A, Fisher JD. The role of threat to self-esteem and perceived control in recipient reaction to
help: Theory development and empirical validation. Adv exp social psychol. 1986; 19:81-122.

54. Maisel NC, Gable SL. The paradox of received social support The importance of responsiveness.
Psych Sci. 2009; 20(8):928-932.

55. Reinhardt JP, Boerner K, Horowitz A. Good to have but not to use: Differential impact of perceived
and received support on well-being. J Soc Personal Relat. 2006; 23(1):117-129.

56. Rook, KS., August, KJ., Sorkin, DH. Social network functions and health. In: Contrada, R., Baum,
A., editors. Handbook of stress science: Biology, psychology, and health. New York: Springer;
2011. p. 123-135.

57. Lewis MA, Rook KS. Sacial control in personal relationships: Impact on health behaviors and
psychological distress. Health Psychol. 1999; 18(1):63-71. [PubMed: 9925047]

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sorkin et al.

Page 19

58. Stephens MA, Rook KS, Franks MM, et al. Spouses use of social control to improve diabetic
patients' dietary adherence. Fam Syst Health. 2010; 28(3):199-208. [PubMed: 20939625]

59. Henry SL, Rook KS, Stephens MAP, et al. Spousal undermining of older diabetic patients' disease
management. J Health Psychol. 2013; 18:1550-1561. [PubMed: 23325381]

60. Brewer-Lowry AN, Arcury TA, Bell RA, et al. Differentiating approaches to diabetes self-
management of multi-ethnic rural older adults at the extremes of glycemic control. Gerontologist.
2010; 50(5):657-667. [PubMed: 20110333]

61. Papandonatos GD, Williams DM, Jennings EG, et al. Mediators of physical activity behavior
change: Findings from a 12-month randomized controlled trial. Health Psychol. 2012; 31(4):512-
520. [PubMed: 22149130]

62. Schwarzer R. Modeling health behavior change: How to predict and modify the adoption and
maintenance of health behaviors. Applied Psychology. 2008; 57(1):1-29.

63. Taylor T, Serrano E, Anderson J, et al. Knowledge, skills, and behavior improvements on peer
educators and low-income Hispanic participants after a stage of change-based bilingual nutrition
education program. J Community Health. 2000; 25(3):241-262. [PubMed: 10868817]

64. Dillenbourg, P. What do you mean by “collaborative learning”?. In: Dillenbourg, P., editor.
Collaborative learning: Cognitive and computational approaches. Oxford: Elsevier; 1999. p. 1-19.

65. Juarbe TC, Lipson JG, Turok X. Physical Activity Beliefs, Behaviors, and Cardiovascular Fitness
of Mexican Immigrant Women. J Transcult Nurs. 2003; 14(2):108-116. [PubMed: 12772619]

66. Austin JL, Smith JE, Gianini L, et al. Attitudinal familism predicts weight management adherence
in Mexican—American women. J Behav Med. 2013; 36(3):259-269. [PubMed: 22487966]

67. Winkleby MA, Gardner CD, Taylor CB. The Influence of Gender and Socioeconomic Factors on
Hispanic/White Differences in Body Mass Index. Prev Med. 1996; 25(2):203-211. [PubMed:
8860286]

68. Hall SKCJ, Power TG. Self-concept and perceptions of attractiveness and body size among
Mexican-American mothers and daughters. Int J Obes. 1991; 15(9):567-575. [PubMed: 1960008]

69. Diaz V, Mainous A, Pope C. Cultural conflicts in the weight loss experience of overweight Latinos.
Int J Obes. 2007; 31(2):328-333.

70. Palmeira AL, Teixeira PJ, Branco TL, et al. Predicting short-term weight loss using four leading
health behavior change theories. Int J Behav Nutr Phys Act. 2007; 4(1):14. [PubMed: 17448248]

71. Schwarzer R, Renner B. Social-cognitive predictors of health behavior: Action self-efficacy and
coping self-efficacy. Health Psychol. 2000; 19(5):487. [PubMed: 11007157]

72. Williams S, French D. What are the most effective intervention techniques for changing physical
activity self-efficacy and physical activity behaviour—and are they the same? Health Educ Res.
2011; 26(2):308-322. [PubMed: 21321008]

73. Bandura, A. The social foundations of thought and action: A social cognitive theory. Englewood
Cliffs, NJ: Prentice Hall; 1986.

74. Sarkar U, Fisher L, Schillinger D. Is self-efficacy associated with diabetes self-management across
race/ethnicity and health literacy? Diabetes Care. 2006; 29(4):823-829. [PubMed: 16567822]

75. Marcus BH, Dubbert PM, Forsyth L, et al. Physical activity behavior change: issues in adoption
and maintenance. Health Psychol. 2000; 19(1; SUPP):32-41. [PubMed: 10709946]

76. Lewis BA, Marcus BH, Pate RR, et al. Psychosocial mediators of physical activity behavior among
adults and children. Am J Prev Med. 2002; 23(2, Supplement 1):26-35. [PubMed: 12133735]

77. Elder mistreatment: Abuse, neglect, and exploitation in an aging America. The National
Academies Press; 2003. p. 1-7.

78. Diabetes Prevention Program Research Group. The Diabetes Prevention Program (DPP):
description of lifestyle intervention. Diabetes Care. 2002; 25(12):2165-2171. [PubMed:
12453955]

79. Cleland V, Ball K, Hume C, et al. Individual, social and environmental correlates of physical
activity among women living in socioeconomically disadvantaged neighbourhoods. Soc Sci Med.
2010; 70(12):2011-2018. [PubMed: 20362380]

80. Pekmezi D, Dunsiger S, Gans K, et al. Rationale, design, and baseline findings from Seamos
Saludables: A randomized controlled trial testing the efficacy of a culturally and linguistically

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sorkin et al.

Page 20

adapted, computer-tailored physical activity intervention for Latinas. Contemporary Clinical
Trials. 2012; 33:1261-1271. [PubMed: 22789455]

81. Cleland V, Granados A, Crawford D, et al. Effectiveness of interventions to promote physical
activity among socioeconomically disadvantaged women: a systematic review and meta-analysis.
Obes Rev. 2013; 14(3):197-212. [PubMed: 23107292]

82. Venditti EM, Kramer MK. Necessary components for lifestyle modification interventions to reduce
diabetes risk. Current diabetes reports. 2012; 12(2):138-146. [PubMed: 22350807]

83. Garrow D, Egede LE. National patterns and correlates of complementary and alternative medicine
use in adults with diabetes. The Journal of Alternative and Complementary Medicine. 2006; 12(9):
895-902. [PubMed: 17109581]

84. Wadden TA, Butryn ML, Byrne KJ. Efficacy of Lifestyle Modification for Long-Term Weight
Control. Obes Res. 2004; 12(S12):151S-162S. [PubMed: 15687411]

85. Chin MH. Quality improvement implementation and disparities: the case of the health disparities
collaboratives. Med Care. 2011; 49(Suppl):S65-71. [PubMed: 22095035]

86. Toobert DJ, Strycker LA, King DK, et al. Long-term outcomes from a multiple-risk-factor diabetes
trial for Latinas:j Viva Bien! Translational behavioral medicine. 2011; 1(3):416-426. [PubMed:
22022345]

87. Lawton J, Fox A, Fox C, et al. Participating in the United Kingdom Prospective Diabetes Study
(UKPDS): a qualitative study of patients' experiences. Br J Gen Pract. 2003; 53(490):394-398.
[PubMed: 12830569]

88. Diabetes Prevention Program Research Group. Reduction in the Incidence of Type 2 Diabetes with
Lifestyle Intervention or Metformin. N Engl J Med. 2002; 346(6):393-403. [PubMed: 11832527]

89. Pan X, Li GW, Hu YH, et al. Effects of diet and exercise in preventing NIDDM in people with
impaired glucose tolerance. The Da Qing IGT and Diabetes Study. Diabetes Care. 1997; 20(4):
537-544. [PubMed: 9096977]

90. Tuomilehto J, Lindstrom J, Eriksson JG, et al. Prevention of Type 2 Diabetes Mellitus by Changes
in Lifestyle among Subjects with Impaired Glucose Tolerance. N Engl J Med. 2001; 344(18):
1343-1350. [PubMed: 11333990]

91. Ackermann RT, Marrero DG. Adapting the Diabetes Prevention Program Lifestyle Intervention for
Delivery in the Community: The YMCA Model. Diab Educ. 2007; 33(1):69-78.

92. Poudevigne MS, O'Connor PJ. Physical activity and mood during pregnancy. Med Sci Sports
Exerc. 2005; 37(8):1374-1380. [PubMed: 16118585]

93. Kriska AM, Carpensen CJ. Introduction to a collection of physical activity questionnaires. Med Sci
Sports Exerc. 1997; 29:S5-S9.

94. Blair SN, Haskell WL, Ho P, et al. Assessment of habitual physical activity by a seven-day recall in
a community survey and controlled experiments. Am J Epidemiol. 1985; 122(5):794-804.
[PubMed: 3876763]

95. Richardson MT, Ainsworth BE, Jacobs DR, et al. Validation of the Stanford 7-day recall to assess
habitual physical activity. Ann Epidemiol. 2001; 11(2):145-153. [PubMed: 11164131]

96. Sallis JF, Haskell W, Wood PD, et al. Physical activity assessment methodology in the five-city
project. Am J Epidemiol. 1985; 121:91-106. [PubMed: 3964995]

97. Wong SL, Colley R, Connor Gorber S, et al. Actical accelerometer sedentary activity thresholds for
adults. J Phys Act Health. 2011; 8(4):587-591. [PubMed: 21597132]

98. Choi L, Liu Z, Matthews CE, et al. Validation of accelerometer wear and nonwear time
classification algorithm. Med Sci Sports Exerc. 2011; 43(2):357-364. [PubMed: 20581716]

99. Plasqui G, Westerterp KR. Physical Activity Assessment With Accelerometers: An Evaluation
Against Doubly Labeled Water. Obesity. 2007; 15:2371-2379. [PubMed: 17925461]

100. Schneider PL, Crouter SE, Bassett D. Pedometer Measures of Free-Living Physical Activity:

Comparison of 13 Models. Med Sci Sports Exerc. 2004; 36(2):331-333. [PubMed: 14767259]

101. Crouter S. Spring-levered versus piezo-electric pedometer accuracy in overweight and obese

adults. Med Sci Sports Exerc. 2005; 37(10):1673-1679. [PubMed: 16260966]
102. Strath SJ, Bassett DRJ, Swartz AM. Comparison of MTI accelerometer cut-points for predicting
time spent in physical activity. Int J Sports Med. 2003; 24(4):298-303. [PubMed: 12784173]

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sorkin et al.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Page 21

Block G, Wakimoto P, Jensen C, et al. Validation of a food frequency questionnaire for Hispanics.
Prev Chronic Dis. 2006; 3(3):1-10.

Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual
framework and item selection. Med Care. 1992; 30(6):473-483. [PubMed: 1593914]

Ware JE Jr, Gandek B. Overview of the SF-36 Health Survey and the International Quality of Life
Assessment (IQOLA) Project. J Clin Epidemiol. 1998; 51(11):903-912. [PubMed: 9817107]

Newsom JT, Rook KS, Nishishiba M, et al. Understanding the relative importance of positive and
negative social exchanges: examining specific domains and appraisals. J Gerontol B Psychol Sci
Soc Sci. 2005; 60(6):P304—P312. [PubMed: 16260704]

Antonucci TC, Akiyama H. Social networks in adult life and a preliminary examination of the
convoy model. J Gerontol. 1987; 42(5):519-527. [PubMed: 3624811]

McCallister L, Fischer CS. A procedure for surveying personal networks. Sociological Methods
& Research. 1978; 7(2):131-148.

Krause N. Assessing change in social support during late life. Res Aging. 1999; 21(4):539-569.
Krause N, Rook KS. Negative interaction in late life: Issues in the stability and generalizability of
conflict across relationships. The Journals of Gerontology Series B: Psychological Sciences and
Social Sciences. 2003; 58(2):P88-P99.

Rook KS. The negative side of social interaction: impact on psychological well-being. J Pers Soc
Psychol. 1984; 46(5):1097. [PubMed: 6737206]

Dykstra, PA. Next of (non)kin: The importance of primary relationships for older adults' well-
being. Lisse, Netherlands: Swets & Zeitlinger; 1990.

Brown SA, Garcia AA, Kouzekanani K, et al. Culturally competent diabetes self-management
education for Mexican Americans. Diabetes Care. 2002; 25(2):259-268. [PubMed: 11815493]

Sechrist KR, Walker SN, Pender NJ. Development and psychometric evaluation of the Exercise
Benefits/Barriers Scale. Res Nurs Health. 1987; 10(6):357-365. [PubMed: 3423307]

Sallis JF, Pinski B, Grossman RM, et al. The development of self-efficacy scales for health-related
diet and exercise behaviors. Health Educ Res. 1988; 3(3):283-292.

Marcus BH, Rossi JS, Selby VC, et al. The stages and processes of exercise adoption and
maintenance in a worksite sample. Health Psychol. 1992; 11(6):386—395. [PubMed: 1286658]
Marcus BH, Napolitano MA, King AC, et al. Telephone versus print delivery of an individualized
motivationally tailored physical activity intervention: Project STRIDE. Health Psychol. 2007;
26(4):401-409. [PubMed: 17605559]

Kendzierski D, DeCarlo KJ. Physical Activity Enjoyment Scale: Two validation studies. J Sport
Exerc Psychol. 1991; (13):50-64.

Gauvin L, Rejeski WJ. The Exercise-Induced Feeling Inventory: Development and initial
validation. J Sport Exerc Psychol. 1993; 14(4):403-423.

Thompson DM, Fernald DH, Mold JW. Intraclass correlation coefficients typical of cluster-
randomized studies: estimates from the Robert Wood Johnson Prescription for Health projects.
Ann Fam Med. 2012; 10(3):235-240. [PubMed: 22585888]

Walker EA, Shmukler C, Ullman R, et al. Results of a Successful Telephonic Intervention to
Improve Diabetes Control in Urban Adults A randomized trial. Diabetes Care. 2011; 34(1):2-7.
[PubMed: 21193619]

Wadden TA, Volger S, Sarwer DB, et al. A two-year randomized trial of obesity treatment in
primary care practice. N Engl J Med. 2011; 365(21):1969-1979. [PubMed: 22082239]

Hartman SJ, Dunsiger SI, Pekmezi DW, et al. Impact of baseline BMI upon the success of Latina
participants enrolled in a 6-month physical activity intervention. Journal of Obesity. 2011; 2011
Imai K, Keele L, Tingley D. A general approach to causal mediation analysis. Psychological
Methods. 2010; 15(4):309-334. [PubMed: 20954780]

Imai, K., Keele, L., Tingley, D., et al. Causal mediation analysis using R. In: Vinod, HD., editor.
Advances in social science research using R. New York: Springer; 2010. p. 129-154.

MacKinnon DP, Dwyer JH. Estimating mediated effects in prevention studies. Evaluation Review.
1993; 17(2):144-158.

Kenny, DA., Kashy, DA., Cook, WL. Dyadic data analysis. New York: Guilford Press; 2006.

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Sorkin et al. Page 22

128. Kashy, DA., Donnellan, MB. Conceptual and methodological issues in the analysis of data from
dyads and groups. In: Deaux, K., Snyder, M., editors. The Oxford handbook of personality and
social psychology. New York: Oxford University Press; 2012. p. 209-238.

129. Cook WL. Integrating models of interdependence with treatment evaluations in marital therapy
research. Journal of Family Psychology. 1998; 12(4):529-542.

130. Cook WL, Snyder DK. Analyzing nonindependent outcomes in couple therapy using the actor-
partner interdependence model. Journal of Family Psychology. 2005; 19(1):133-141. [PubMed:
15796659]

131. Wiebe DJ, Helgeson V, Berg CA. The social context of managing diabetes across the life span.
Am Psychol. 2016; 71(7):526-538. [PubMed: 27690482]

132. Stephens MA, Franks MM, Rook KS, et al. Spouses' Attempts to Regulate Day-toDay Dietary
Adherence Among Patients With Type 2 Diabetes. Health Psychol. 2012

133. Gorin AA, Wing RR, Fava JL, et al. Weight loss treatment influences untreated spouses and the
home environment: evidence of a ripple effect. Int J Obes (Lond). 2008; 32(11):1678-1684.
[PubMed: 18762804]

134. Siu AL. Force USPST. Screening for Abnormal Blood Glucose and Type 2 Diabetes Mellitus:
U.S. Preventive Services Task Force Recommendation Statement. Ann Intern Med. 2015;
163(11):861-868. [PubMed: 26501513]

Contemp Clin Trials. Author manuscript; available in PMC 2019 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Sorkin et al.

Page 23

Mother-Daughter Dyads Engage in Healthy Eating and Physical Activity Together, Both During and Outside of
Intervention Sessions, Designed to Strengthen these Processes

Interpersonal Processes (1)
Support:
e Greater availability
e More responsive to needs
e Fewer psychological costs
Control:
e More frequentmonitoring and
prompting of health beahvior
e Less causticfeedback
Undermining
e More Jﬂective resistance to
others’ criticism, disregard, or
interference

Cognitive Processes (2)

Self-Efficacy:

e More external affirmation of
confidence in one’s ability

e More helpincurtailing dips in
confidence

Motivation:

e  More reinforcementofbenefits of
health behavior change for family
andself

e More praise for health behavior
change efforts

e  Greater mutual enjoymentof
shared behavior change activities

Behavioral Processes (3)
Planning for Health Behavior Change:
e  More supportfordeveloping,
sharing, and implementing plans
for healthy eating

e More helpin anticipating and
place to overcome barriers to
health behavior change

Implementing Behavior Change Plans:

e More helpimplementing plans for
health behavior chapge

e More helpinrestoring health
behavior change efforts following
lapses

|

Positive Behavior Change Process Sustained in Natural Family Dyad (4)

Improved Diet and Physical Activity (at 6-, 12-, 18-month follow-ups) (5)

Greater Weight Loss (at 6- and 12-month follow-ups) (6)

Greater Maintenance of Weight Loss (at 18-month follow-up) (7)

Figure 1. Hypothesized Advantages of Culturally-Adapted, Dyadic Intervention for Health

Behavior Change Processes
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IDENTIFY POTENTIAL PARTICIPANTS THROUGH ELECTRONIC HEALTH

REC%D

SCREENED FOR ELIGIBILITY & CONSENTED AS MOTHER-

DAUGHTER DYADS

BASELINE ASSESSMENT

Weight/Height, 7-day PAR interview, Block Food Diary, Anthropometry, Psychosocial Measures,
Laboratory Values, Accelerometer (20% of sample)
kANDOMIZE TO 3 STUDY ARMS (Stratified by Sites; Blocked by Co-Residence Status)

DYADIC UNIDAS

INDIVIDUAL UNIDAS

USUAL CARE ONLY

INTERVENTION (ARM 1) INTERVENTION (ARM 2) CONTROL
(ARM 3)
Mother-Daughter Dyads Mothers (N=115), Mother—Daughter Dyads
(N=115) Daughters (N=115) (N=115)

» Both dyad members from the same
family participate in the
intervention.

» Both dyad members participate in
allassessments (230 women).

> Individual women notfrom the same
family participate in the intervention.
» These women and their family
member (motherordaughter)
participate in all assessments (460
women).

» Dyad members from the same

family continue in their usual care.

> Both dyad members participate
in allassessments (230
women).

COMPONENTS COMMON TO BOTH THE DYADIC AND INDIVIDUAL UNIDAS LIFESTYLE

INTERVENTIONS:

e Build on principles of the DPP, but culturally-adapted and tailored for limited English-proficient

Latinas.

e Employ well-trained, bilingual Lifestyle Community Coaches (promotores, CHW model) to deliver
intervention, with support from behavioral health team (e.g. certified diabetes educator/nutritionist).
e Focus on realistic health recommendations consistent with Mexican American preferences (e.g.,

dietary choice)

o Partner with FQHC and local community organizations (e.g. schools to provide access to safe places

to exercise).

e Focus on hardest-to-reach, high-risk, low-income population. Offer intervention in both Spanish and

English.

COMPONENTS UNIQUE TO THE DYADIC UNIDAS LIFESTYLE INTERVENTION APPEAR

IN BOLD BELOW:

PHASE 1 FREQUENCY SESSION
Month 1 Group meeting Introduce program. Identify personal weight loss goals. Build individual

1x per week;
home visit 1x

(and dyadic) commitment. Introduce strategies to reduce caloric
intake/increase physical activity (PA) and reinforce self- (and dyadic)

per month monitoring of health behavior. Check diabetes knowledge and address
misinformation. Encourage individual (and dyadic) review of material
between sessions. Share suggestions for community resources.
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Month 2

Month 3

Month 4

Month 5

Month 6

PHASE 2
(Tapering)

Month 7

Month 8

Month 9

Month 10

Group meeting ~ Teach components of healthy eating and meal planning. Emphasize

1x per week; importance of healthy eating and PA for weight loss. Teach skills for a
home visit 1x healthy lifestyle (e.g., estimating portion size, tracking PA). Assess
per month personal PA likes and dislikes. Reinforce individual (and dyadic)

attendance at meetings. Practice skills (with dyad partner) during and
between sessions.
Group meeting  Identify (with dyad partner) barriers and facilitators to healthier eating

1x per week; and increased PA. Discuss (with dyad partner) strategies for
home visit 1x overcoming. Practice problem-solving (with dyad partner) during and
per month between sessions. Continue to reinforce self- (and dyadic) monitoring of

key health behaviors. Discuss ways to address undermining or other
negative family dynamics that interfere with health goals.
Group meeting  Discuss (with dyad partner) personal stress triggers, including possible

1x per week; family undermining or conflict. Continue to discuss (with dyad partner)
home visit 1x other barriers and facilitators to health behavior change. Understand that
per month setbacks are normal, and learn how to recognize personal triggers for

setbacks. Develop (with dyad partner) action plan for managing
setbacks and for coping with making changes.
Group meeting  Introduce ways to manage eating away from home, including family
1x per week; gatherings. Practice (with dyad partner) stress management skills and
home visit 1x ways to restore motivation after setbacks. Express (with dyad partner)
per month confidence in success.
Group meeting  Develop self (and dyadic) strategies for staying motivated during and

1x per week; between sessions. Identify (with dyad partner) ways to avoid
home visit 1x environmental and social cues for unhealthy behaviors and to substitute
per month cues for healthy behaviors. Review (with dyad partner) and update

weight loss and life-style goals.
6 MONTH MEASUREMENT VISIT (ABBREVIATED)
Weight, 7-day PAR, Block Food Diary, Anthropometry, Abbreviated Psychosocial
Measures,

Laboratory Values, Accelerometer (with sub-sample)
Group meeting  Discuss (with dyad partner) ways to maintain motivation. Continue
& group phone; self- (and dyadic) monitoring. Increase PA to 45 minutes, S times per
each bi-monthly ~ week. Continue to review community resources that may be helpful in

maintaining a healthy lifestyle.

Group meeting ~ Review (with dyad partner) ways to avoid and overcome setbacks.
& group phone;  Share (with dyad partner) strategies for success, including self (and
each bi-monthly ~ dyadic) reward for progress.

Group meeting ~ Review (with dyad partner) ways to overcome barriers (e.g., stress,
& group phone;  role-conflicts, undermining by others). Discuss (with dyad partner)
each bi-monthly  how to enlist ongoing support for a healthy lifestyle.

Group meeting ~ Review (with dyad partner) importance of staying active. Discuss
& group phone;  (with dyad partner) ways to increase intensity and enjoyment of PA .
each bi-monthly

Month 11 Group meeting  Discuss (with dyad partner) plans for moving forward with diet and PA
& group phone;  goals. Review/practice (with dyad partner) strategies for managing
each bi-monthly  setbacks and countering low motivation.

Month 12 Group meeting  Discuss (with dyad partner) plans for staying engaged and supporting
& group phone;  behavior change. Continue to review/practice (with dyad partner)
each bi-monthly  strategies for managing setbacks and countering low motivation.

PHASE 3 12 MONTH MEASUREMENT VISIT (ABBREVIATED)
(Maintenan Weight, 7-day PAR, Block Food Diary, Anthropometry, Abbreviated Psychosocial
ce) Measures,

Laboratory Values, Accelerometer (with sub-sample)
Months 13- Group phone Booster sessions: Check in, review and reward progress, address barriers
18 bi-monthly and ways to maintain momentum. (Encourage dyad partners to

Weight, 7-day PAR, Block Food Diary, Anthropometry, Abbreviated Psychosocial

continue support each other’s healthy lifestyles.)
18 MONTH MEASUREMENT VISIT (ABBREVIATED)

Measures,
Laboratory Values, Accelerometer (with sub-sample)

Figure 2. Overview of Study Design and Summary of Intervention Components
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