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Abstract

Background: Older adults have high obesity rates and respond well to evidence-based weight 

loss programs, such as the Diabetes Prevention Program (DPP) Lifestyle intervention.

Purpose: To determine whether a lay-health-educator-delivered translation of the DPP Lifestyle 

program conducted in senior centers is effective in promoting weight loss among older adults.

Design: A randomized, controlled trial with older adults nested within senior centers. Senior 

centers identified lay health educators or “coaches” to receive training and deliver the intervention 

program at the senior center. Senior centers were randomized to DPP Lifestyle program or an 

attention control intervention (cognitive training).

Setting: Senior centers (N=15) located throughout Arkansas.

Participants: Participants (N=228) were obese (BMI=34.5±4.9), older (71.2± 6.6 years) adults 

able to engage in moderate exercise. Four-month follow-up data were collected on 93% of the 

original cohort between February 2009 and July 2010.

Intervention: A 12-session translation of the Diabetes Prevention Lifestyle behavioral weight 

control program delivered in group sessions by trained lay health educators.

Main Outcome Measure(s): Body weight was assessed by digital scale. Percent weight loss 

from baseline and proportion achieving ≥5% and ≥7% weight loss were examined. Analyses were 

completed in July 2011.

Results: Participants attending senior centers randomized to Lifestyle lost a significantly greater 

percent of baseline weight (3.8% , 95% CI, 2.9 – 4.6%) than those in the control senior centers 

(0.2%, 95% CI, −.6 - .9%) after adjusting for baseline BMI and gender (p < .001). Among 

participants attending senior centers offering the Lifestyle program, 38% lost ≥ 5% of baseline 

weight compared with 5% in the control arm (p<.001). Similarly, significantly more participants 

(24%) in Lifestyle senior centers lost ≥ 7% than did control participants (3%, p=.001).

Conclusions: A lay-health-educator-delivered behavioral lifestyle weight loss intervention 

offers a promising vehicle for translation of evidence-based obesity treatment programs in 

underserved areas.
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Obesity rates have risen rapidly in recent decades,1 with accompanying rises in co-morbid 

conditions, including type 2 diabetes mellitus and cardiovascular disease.2 Older adults are 

particularly likely to be obese1 and chronic conditions associated with obesity are 

correspondingly elevated among older age groups.3 The confluence of aging baby boomers 

and high rates of obesity among older adults has public health experts concerned.4

Weight loss through lifestyle change markedly improves cardiovascular risk and metabolic 

profile,5–8 and this improvement can be sustainable.9 The success of the Diabetes Prevention 

Program (DPP) Lifestyle Intervention in achieving a 7% weight loss and forestalling the 

development of type 2 diabetes mellitus has inspired subsequent behavioral interventions to 

adapt the DPP program elements for other populations.8, 10 Of particular note in the DPP 

weight loss outcomes was the efficacy of the Lifestyle intervention across all race-ethnicity 

groups11 and older adults.12 Thus, the DPP intervention has the potential to significantly 

impact the health of obese individuals broadly, and older adults are likely to benefit in 

particular.

Rural regions present challenges for translation and dissemination of evidence-based 

interventions because of limited access.13 Yet these regions have higher proportion of older 

adults13 and obese individuals.14, 15 Thus, rural regions are in special need of accessible 

evidence-based behavioral weight control programs. Interventions involving trained lay 

people have been suggested as a best-practice strategy for increasing access and 

disseminating effective health behavior interventions to underserved and high risk 

communities.16 Lay health educators (LHEs) are community members similar to the target 

population who offer health-related outreach, system navigation, and/or direct services.17 

Lay health educators are also known as community health educators, community health 

workers, promotoras, peer educators or other names in the literature.16, 18 For the sake of 

simplicity, we will use the term lay health educator (LHE) throughout this report. LHEs may 

be particularly helpful in rural areas with sparse health care resources and close knit 

communities.19 Programs utilizing LHEs to implement behavioral lifestyle interventions 

have been effective in reducing risk factors for a variety of chronic diseases, including 

diabetes20 and cardiovascular disease.21 Initial efforts to disseminate the DPP Lifestyle 

program into clinical22–28 and community settings29–32 have been described, but these 

adaptations of the DPP program have predominantly utilized health care professionals to 

implement the intervention. A single uncontrolled study using community members to 

deliver an adaptation of the DPP reported very modest outcomes.33 Additional exploration 

of translations of the DPP delivered by LHEs is warranted.

The current study was undertaken to determine whether a LHE-delivered adaptation of the 

DPP Lifestyle program would be effective in promoting weight loss among obese older 

adults in rural communities. Senior centers were selected as a well-established community-

based venue from which to deliver the intervention because of the potential for broad 

dissemination due to their presence in all US states,34 the strong encouragement for senior 

centers to offer evidence-based health and wellness programs,35 and the potential for 

sustainability given the existing infrastructure. Recent estimates indicate there are nearly 

11,000 senior centers,36 providing an extensive platform for building dissemination efforts 

should the LHE-delivered translation of the DPP intervention prove effective.
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Methods

Study Design

This cluster-randomized, controlled trial was conducted in 15 senior centers across the state 

of Arkansas in which LHEs (or “Coaches”) could be identified from among community 

volunteers or employees from the senior center. Senior centers were randomized by 

computer- generated random numbers to either a Lifestyle weight loss program or to a 

cognitive training program designed to serve as an attention control, matched in contact 

time, duration and structure. Older adult participants were clustered within senior centers, 

which were the unit of randomization. Analyses were conducted in Winter 2011. All study 

procedures followed a written protocol and all Coaches and older adults provided written 

consent. The study was approved by the University of Arkansas for Medical Sciences 

Institutional Review Board.

Senior Centers

Senior centers were recruited by mail, phone and personal contact by study investigators at 

meetings attended by senior center administrators. To participate, senior centers had to agree 

to be randomized. One of the challenges noted about conducting randomized trials in 

community settings is that randomization to an assessment-only control group which 

receives no treatment can provoke concerns.37 To address this challenge and enhance 

community acceptability, individuals recruited in senior centers randomized to the control 

arm were offered a cognitive training program, details of which are presented elsewhere.38 

In short, this program taught basic information about how the brain functions, memory 

processes, how aging and other factors affect these processes, and multiple cognitive 

strategies to enhance memory functioning. Of note, the control program provided no calorie 

guidelines or physical activity goals, offered no behavioral strategies for weight loss or self-

monitoring of dietary intake or exercise and did not weigh participants weekly.

Additionally, senior centers were asked to identify two to three “Coaches” who were willing 

to be trained and to implement the program at the center. Senior centers also had to be 

willing to provide space for the group sessions and private data collection visits, and to 

recruit approximately 18 eligible older adults to participate in the program. Senior centers 

were not paid for participation; however all intervention materials were provided to facilitate 

program implementation.

A total of 15 senior centers were recruited and randomized from June 2008 to February 

2010. A 16th senior center was recruited but withdrew prior to learning randomization 

allocation due to last minute staffing changes and prior to enrolling any senor adults. 

Participating centers provided an average of 2.7 Coaches and represented 8 unique counties 

throughout the state (11% of the counties in the state). Forty percent of Coaches were 

community volunteers and the remainder were existing senior center staff. Coaches did not 

have backgrounds in lifestyle intervention nor were they healthcare professionals; two of the 

Coaches were cooks in the senior center or at a nursing home, and therefore were 

knowledgeable about food preparation. Coaches were not paid for delivering the intervention 

sessions. The majority (90%) were women, with an average age of 59 ± 12 years. Attrition 
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among the Coaches was low, with 95% (all but 2) remaining as Coaches at 4 months; 1 

coach moved and 1 withdrew due to change in employment.

Older Adult Participants

Older adult participants were required to be community-dwelling, 60 years of age or older, 

obese (BMI ≥ 30) and able to engage in moderate physical activity such as walking, 

swimming or riding a bike. They had to be free of serious memory problems (Mini Mental 

State Exam39 score ≥23) and available to participate for the duration of the study. Exclusion 

criteria included significant recent weight loss or concurrent weight loss treatment, and self-

report of a recent heart attack, stroke, or other health conditions that would contraindicate 

participation in a weight loss program. To reach a larger population of overweight 

individuals who could benefit from weight loss, eligibility was not limited to individuals 

with prediabetes as in the original DPP.6 Thus, individuals with type 2 diabetes, 

hypertension and other obesity-related conditions were eligible to enroll. Recruitment efforts 

were led by the Coaches from the senior center and were supported by a recruitment toolkit 

provided by research staff. Older adults were offered small incentives upon completion of 

follow-up data collection (e.g., T-shirt, pillbox).

Diabetes Prevention Program (DPP) Lifestyle Intervention

The intervention delivered was an adaptation of the publically-available DPP Lifestyle 

Intervention40 modified so that it was appropriate for delivery in a group setting in twelve 

weekly sessions, following the methods of other adaptations of the DPP Lifestyle 

intervention for delivery by health care professionals.25 Program goals included 7% weight 

loss, calorie restriction with ≤25% of calories from fat, and graded physical activity goals 

progressing to 150 min/week of moderate to vigorous exercise (i.e., walking). Pedometers 

were provided to assist in increasing walking, and self-monitoring diaries were provided 

with the instruction to record all dietary intake and physical activity. Diaries were reviewed 

by Coaches weekly and returned to older adults with feedback to reinforce behavior changes 

and identify targets for additional modification. Behavioral strategies to support habit change 

were introduced each week and included self-monitoring, stimulus control, problem solving, 

goal setting, and relapse prevention. All sessions followed a structured protocol that outlined 

the material to be covered by the Coaches, provided a script that Coaches could follow, and 

were accompanied by lesson handouts for older adults. Group sessions lasted 60 minutes 

and were delivered by the Coaches, who weighed participants prior to beginning the 

intervention session. In contrast with the original DPP Lifestyle Intervention, the current 

translation did not include the toolbox funds to reduce barriers and promote dietary and 

physical activity change ($100 per participant per year).40

Training to Deliver Lifestyle Intervention

Coaches were trained in all aspects of delivering the Lifestyle program by research staff. 

Training was skills-based and followed a structured protocol which focused on the evidence 

base for the program, the key elements of a behavioral weight control approach and the 

importance of protocol fidelity. Intervention goals were introduced and behavioral strategies 

to achieve these goals were discussed, with particular attention paid to giving feedback on 

self-monitoring diaries as self-monitoring has been consistently associated with weight loss 
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in programs delivered by professionals.41 Coaches were trained in recruitment methods and 

techniques for conducting effective group sessions, and individual session materials were 

reviewed and rehearsed. A total of 32 hours of face-to-face training was provided to prepare 

Coaches to deliver the twelve weekly sessions and to participate in the responsible conduct 

of research (all Coaches obtained human subjects protection certification). Once group 

sessions at a senior center were underway, a weekly technical support conference call 

between a research team member and the Coaches reviewed the group process, problem 

solved difficulties that surfaced, and monitored attendance at groups and weight losses of 

participants. In addition, in vivo observation of program delivery by a research team member 

offered an opportunity to monitor fidelity to protocol and provide constructive feedback or 

augment training.

Measures

Body weight was measured in street clothes without shoes using a calibrated digital scale 

(Tanita BWB 800) at baseline and 4-month follow-up (after the 12-week program). Height 

was measured at baseline using a stadiometer (Seca Corporation, Hanover, MD). Body mass 

index was calculated as weight (kg)/ height squared (m2). Demographic characteristics were 

obtained by self-report questionnaire at baseline. Coaches recorded participant attendance at 

group sessions and self-monitoring diary submission on process logs which were submitted 

to the research team weekly.

Statistical Analysis

Treatment group comparisons between Lifestyle and control senior centers were conducted 

using general linear mixed models, with the covariance structure accounting for variability 

between clusters (senior centers). Percent weight reduction from baseline visit to 4-month 

follow-up was the primary outcome. A similar generalized linear mixed model approach for 

binary outcomes was used to test the equality of proportions achieving a clinically-

significant weight loss (≥5%) between the two treatment arms, after adjusting for baseline 

weight. To avoid introducing bias associated with attrition due to failure to lose weight, 

missing weight values were imputed conservatively assuming no weight change from 

baseline among participants lost to follow-up. Baseline characteristics were analyzed for 

differences between the two treatment arms, and between those lost to follow up and those 

retained. A similar approach was used for modeling the relationship between treatment 

adherence parameters (attendance and completion of self-monitoring diaries) and weight 

loss.

The a priori sample size calculations were powered to detect a difference of 3.5 kg between 

the group means with a standard deviation of 7 and an intracluster correlation of 0.02 using a 

two-sided t-test with a significance level of 0.05. All statistical analyses were performed 

using SAS Version 9.2 (SAS Institute, Cary, NC). Alpha was set at .05.
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Results

Older Adult Participants

A total of 228 older adults were recruited and enrolled. On average, each senior center 

recruited 15.2 ± 3.8 older adult participants (range = 8 – 21). The majority were female and 

moderately to severely obese as reflected in an average BMI over 36, with more women and 

heavier participants in the Lifestyle arm (Table 1). Therefore, all subsequent analyses 

controlled for these variables. There were no other significant baseline differences between 

the Lifestyle and control conditions.

Follow-up assessments were conducted with 211 (93%) older adults at four months (Figure 

1). The baseline characteristics of those who provided follow-up data were similar to those 

who did not. Further, older adults from Lifestyle senior centers were no more likely to be 

missing from follow-up assessment than controls (9% vs. 6%, respectively).

Weight Loss

Participants attending senior centers randomized to Lifestyle lost a significantly greater 

percentage of baseline weight than those in the control senior centers (Table 2). The 

intraclass correlation was .02. Participants in the Lifestyle arm had achieved an average 

weight loss of 3.7 kg compared with an average of 0.3 kg in the control arm. To further 

explore weight loss outcomes, the proportions of older adults achieving a clinically-

significant weight loss were examined (Table 2). After adjusting for baseline weight, BMI, 

and gender, participants in the Lifestyle arm had a 9.7 times higher odds (95% CI, 3.5–26.8) 

of achieving ≥5% weight reduction as compared to those in the control arm (p<.001). We 

also examined weight loss outcomes using the DPP goal of ≥ 7% reduction from baseline 

weight loss and found that those in the Lifestyle arm had a 10.0 times greater odds of 

achieving this benchmark than those in the control arm (95% CI, 2.5–40.3, p=0.001).

Treatment Program Adherence

Older adults offered the Lifestyle program attended 9.1 ± 3.3 of the 12 Lifestyle sessions, 

with a majority (86%) attending at least 50% of the sessions. An average of 8.3 ± 3.4 self-

monitoring diaries were submitted over the 12-week intervention. Weight loss was 

associated with both attendance at group sessions (Pearson r = −0.40, p<0.001) and number 

of self-monitoring diaries submitted (Pearson r = −0.46, p<0.001). After accounting for 

clustering within centers, each self-monitoring diary submitted was associated with .5% 

(95% CI, .3-.7%) weight loss (p<0.001), and each session attended was associated with .5% 

(95% CI, .3-.6%) loss (p<0.001).

Predictors of Treatment Success

Baseline characteristics and program adherence were examined to determine what factors 

might be associated with success in achieving ≥5% weight loss. Baseline characteristics 

included age, gender, education, marital status, and employment status. Because there were 

so few non-whites in the sample, race was not considered. None of these characteristics were 

associated with clinically-significant weight loss. However, intervention adherence was 

associated with achieving clinically-significant weight loss, even after accounting for 
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demographic factors. After adjusting for participant characteristics, those who submitted ≥ 

50% of self-monitoring diaries had 7.6 (95% CI, 1.6–35.7) times higher odds of losing ≥ 5% 

at 4 months as compared to those who submitted less than half of their self-monitoring 

diaries (p=0.011). In an analogous model, those who attended 50% or more of sessions had 

11.6 (95% CI, 1.4–100.0) higher odds of losing 5% or more at 4 months as compared to 

those who did not (p=0.025).

Conclusions

To our knowledge, few published studies have conducted a randomized controlled trial to 

test the effectiveness of an evidence-based weight loss intervention as delivered by LHEs in 

community settings, and those that have been published have not utilized the successful DPP 

as the intervention model. The current study demonstrates that trained LHEs can 

successfully implement a behavioral lifestyle weight loss program adapted from the DPP to 

older adults in a community setting, and at 4-months participants in senior centers 

randomized to the Lifestyle program achieved significantly greater average weight losses 

than participants from control senior centers. Of note, over a third of older adults in senior 

centers delivering the Lifestyle program achieved a weight loss of 5% or greater, a degree of 

weight loss associated with clinical improvements.42 Further, the outcomes in the current 

study compare well with studies translating the DPP into community settings in programs 

delivered by wellness or health care professionals which report about a 4% weight loss30, 31 

or achieve at least a 5% weight loss in 39% of participants.32

Older adults responded well to the LHE-delivered program offered at their local senior 

center. Most participants (86%) attended at least half of the sessions provided, comparing 

favorably to reports of attendance among other studies implementing a DPP translation in 

community settings. For example, the DEPLOY study, which offered a 16-session, group-

based behavioral weight control program in a YMCA, reported an average attendance of 

57% of available sessions.30

In the current study, session attendance and self-monitoring predicted greater weight loss. 

These are identical to weight loss predictors for participants in behavioral weight control 

programs delivered by trained healthcare professionals in randomized clinical trials.43 

Further, studies translating the DPP using health care professionals to implement the weight 

loss program23, 24 have similarly found greater self-monitoring to be associated with greater 

weight loss. This suggests that the group implementation process is similar between LHEs in 

the community and health care professionals, and provides confidence that LHEs embedded 

in community settings are a tenable vehicle for disseminating evidence-based weight control 

interventions.

These findings are consistent with previous studies demonstrating that lay health workers 

can contribute to improvements in lifestyle behaviors to reduce risk for chronic diseases 

associated with obesity.21, 44–46 However, the results of LHE-led interventions for chronic 

disease are mixed and conclusions are limited by multiple methodological problems.46 The 

present study addresses many of these issues by testing an evidence-based intervention, 
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using a randomized controlled design and an appropriate sample size, and including an 

“attention control” group with equivalent structure and contact time.

There are substantive differences between the original DPP and the intervention 

implemented in the current study which should be noted. This community-based translation 

was developed with considerations of dissemination to underserved areas and sustainability 

and therefore featured fewer sessions, a group delivery format, and none of the toolbox 

funds utilized in the DPP to encourage behavior change. Eligibility criteria differed slightly 

as well, with participation open to overweight individuals who did not have prediabetes. 

Adaptations made in the current intervention are very similar to those made by others 

translating the DPP into practice and community settings. However, other factors such as the 

reduced number of sessions, and the lack of free meal replacements or toolbox funds to 

facilitate habit change, as well as the use of lay health educators rather than dietitians or 

masters-level health professionals may account for, at least in part, the smaller weight losses 

observed in the current study than achieved in the original DPP study.

The study has limitations that merit consideration. Substantially more women were enrolled 

than men, as might be expected from the demographics of this age group47 and the 

population which tends to frequent senior centers.48 Further study of LHE-delivered 

behavioral weight control is warranted before generalization to older men should be made. 

In addition, mean weight losses achieved at 4-months after a 12-session program (−3.67 kg) 

were lower than the 7.05 kg weight loss achieved at 6-months in the DPP after 16-sessions,
11 although weight losses may increase in the current cohort as participants continue to 

apply the behavioral skills learned in the program. However, there is good reason to believe 

that weight re-gain will occur once regular treatment sessions are discontinued.49 Longer-

term outcomes for the LHE-delivered program will provide insight regarding this.

Implications

Trained LHEs hold significant promise for the translation of the DPP into community 

settings, with senior centers offering a promising venue for delivery given the success in the 

current study and the existing infrastructure provided in rural settings by senior centers.
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Figure 1. 
Study Flow Diagram
1 Unable to participate due to last minute staffing changes prior to learning randomization 

allocation
2 Missing 4-month assessments imputed as no change
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Table 2:

Weight Change at 4-month Follow-up

Lifestyle
(N=116)

Control
(N=112)

Adjusted p-value*

Weight Change (kg), mean (SD) Range −3.7±3.7
−15.3 to +4.3

−0.3± 2.4 kg
−8.0 to +5.1

<.001

Percent Baseline Weight Change, mean (SD) Range −3.9 (3.8)
−15.0 to +5.4

−0.3%
−10 to +4.9

<.001

Proportion Losing ≥ 7% 24% 3% .001

Proportion Losing ≥ 5% 38% 5% <.001

*
Adjusting for baseline weight, baseline BMI, and gender and accounting for clustering of seniors in centers using baseline observation carry 

forward for 17 missing 4-month values.

Am J Prev Med. Author manuscript; available in PMC 2019 September 11.


	Abstract
	Methods
	Study Design
	Senior Centers
	Older Adult Participants
	Diabetes Prevention Program (DPP) Lifestyle Intervention
	Training to Deliver Lifestyle Intervention
	Measures
	Statistical Analysis

	Results
	Older Adult Participants
	Weight Loss
	Treatment Program Adherence
	Predictors of Treatment Success

	Conclusions
	Implications
	References
	Figure 1.
	Table 1:
	Table 2:

