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Abstract

Although older adults are at greater risk for poor health, obesity, and inactivity, few interventions target this group.  Moreover, 
even fewer studies target ethnic minorities, who are at elevated risk for poor outcomes. This study aimed to test the effectiveness 
of an exercise and nutritional education intervention with peer support for diverse, chronically ill, community-dwelling older 
adults. This pilot study used a pre/post cohort study design with four-month follow-up. Sixty-two individuals aged 60 and older, 
with two or more chronic conditions, and who had been admitted to the hospital or emergency department within  the previous 
six months were enrolled. Participants received 16 weeks of exercise and nutritional counseling (32, bi-weekly sessions), pro-
vided in a group environment, with homework that included eating and exercise assignments and encouraged connecting with 
classmates between class sessions. At the end of the 16-week course, significant reductions in weight (p<.001), body mass index 
(p<.001), waist circumference (p=.046), systolic (p=.003) and diastolic blood pressure (p<.001), and total cholesterol (p=.042) 
were observed. Results add to growing evidence suggesting that multidisciplinary models may be effective in improving physical 
and clinical health of chronically ill older adults.  Additionally, our study suggests ethnically diverse older adults can be effective-
ly engaged in exercise and nutritional programs.
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Introduction

An estimated 87% of Americans age 65 and over have one or 
more chronic condition [1] which contributes to greater risk 
for acute hospitalizations, physician visits, prescription medi-
cation use, and physical limitations [1]. Accordingly, these con-
ditions stimulate an increase in healthcare costs, accounting 
for the majority of total U.S. spending on private and public 
healthcare [2]. Nevertheless, research has shown that lifestyle 
changes, such as changes in diet and exercise regime, may both 
prevent and alleviate many of these ailments [3]. 

Older adults are at greatest risk for multiple chronic condi-
tions as well as for obesity.  According to the CDC, more than 
one-third of adults over the age of 64 are obese.  Moreover, 
these rates are higher for ethnic minorities.  As compared 
with whites, African American females between the ages of 
65 and 74 have a 27.8% higher rate of obesity and Latinas a 
19.8% higher rate [4]. Among men, in the last decade there 
has been a statistically significant increase in the portion 
of obese older adults [4]. Given the growing prevalence of 
chronic conditions with age [5] and the rising proportion of 
diverse older adults in the U.S., identifying effective programs 
that facilitate lifestyle changes for older, ethnically diverse 
individuals with multiple chronic conditions is imperative. 
The health of aging Americans has a significant influence 
over the country’s medical, social, and economic systems [6]. 
Thus, policy makers have taken an interest in programs and 
strategies that promote healthy aging and facilitate the re-
duction of chronic conditions; many of which have focused 
on prevention through social services and programs that 
endorse lifestyle changes among older adults to promote 
physical activity, healthy diet, and decreased obesity prev-
alence [7,8]. Reductions in visceral fat often precede benefi-
cial changes in fasting glucose and convalescence in insulin 
resistance [9]. Weight loss by means of physical exercise and 
reductions in overconsumption of calorically-dense, nutri-
tionally-poor, rapidly absorbable, processed phytochemi-
cal-depleted foods—that makes up much of the westernized 
diet—have been shown to reduce lipid variables, LDL-C, and 
total cholesterol; improve insulin sensitivity, and decrease 
early all-cause mortality in the 60 and over population [10].  
 Although research has demonstrated the effectiveness of life-
style interventions for patients at risk for developing chronic 
conditions, many of the interventions are not based on multi-
faceted frameworks which incorporate a combination of exer-
cise, nutritional counseling, and peer support [11,12]. Further-
more, subjects recruited for the majority of these studies tend 
to be relatively healthy, high functioning older adults without 
chronic conditions [13,14] and therefore, not at increased risk 
for hospitalization or health service use. Also, few programs 
have targeted an ethnically diverse group of chronically ill 
older adults. Finally, many of the studies lack evidence for the 
improvement in biomarkers specific to the development of 
chronic disease [15-17].

The purpose of this pilot study is to assess the impact of Be 
Well, a fitness and nutrition program that provides low impact 
exercise classes, nutritional counseling, and weight manage-
ment assistance to seniors with multiple chronic conditions. 
We also aimed to determine if it was feasible to recruit and 
engage older, ethnically diverse, chronically ill primary care 
patients in an exercise and nutrition study. A previous study 
of the Be Well program [18] found significant improvements 
for regular exercise, daily walking distance, fitness test per-
formance, and body measurements. In the current study we 
examine the impact of Be Well participation on biological 
markers that include multiple clinical blood measures, blood 
pressure, and body composition.

Methods	

A pre/post design was used to evaluate the impact of the Be 
Well program.  This study was approved by the Institutional 
Review Boards of the managed care organization (MCO) and 
the non-profit research organization.

Eligibility Crieria and Recruitment

Eligible subjects were identified by the MCO’s electronic med-
ical records as those  individuals aged 60 years or older, diag-
nosed with two or more chronic conditions, and had at least 
one hospital or emergency department admission  within the 
prior six months. Particpants meeting these criteria were con-
tacted via telephone by a research assistant and assessed for 
nutritional risk using the Nutrition Screening Initiative (NSI) 
[19]. Individuals with nutritional risk, defined as having a 
score of six or more out of 21 possible points, were eligible 
for the study and received an explanation of the study and an 
invitation to participate. Between the two study sites, 318 po-
tential participants were contacted: 17% were unreachable 
and unable to be assessed for nutritional risk, 20% were in-
eligible, and 63% were eligible and invited to participate. Out 
of those eligible for the study, 31% enrolled (n=62). Reasons 
for eligible individuals to refuse participation included: a lack 
of interest (31%), being “too busy” (due to work or caregiving 
commitments, or frequent medical apointments such as di-
alysis) (23%), feeling “too sick” to engage in physical activity 
and group meetings (18%), belief that they “didn’t need” an 
exercise and weight loss opportunity (13%), issues with trans-
portation or feeling like the site was too far away (9%), and al-
ready attending/engaging in physical activity class or program 
(6%). Thus, 62 individuals signed a study consent form to par-
ticipate and received a medical release from their primary care 
physician.

Be Well Intervention

Be Well was comprised of a partnership between a private 
nutritional counseling agency, a non-profit research organi-
zation, and a MCO serving two urban, culturally diverse areas 
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Analysis

Descriptive and bivariate statistics were used to examine par-
ticipant characteristics and baseline measurements for prima-
ry outcome variables. Given the lack of normality in the distri-
butions of measures, a Wilcoxon paired test for nonparametric 
within group analysis was used to assess change in variables 
before and following the completion of Be Well. Because it is 
necessary to have two scores to compare for each subject, the 
number of subjects included in the analysis for each variable 
differed based on the availability of complete baseline and fol-
low-up responses for each measure. Finally, Pearson’s Correla-
tion was utilized to assess whether number of sessions attend-
ed was related to change in health indicators from baseline to 
follow-up. SPSS statistical software package version 18.0 was 
used for all analyses.

Results

Demographics	

From October 2006 to June 2008, 62 subjects participated in Be 
Well, the majority (63%) of whom were female (Table 1). Par-
ticipants ranged in age from 60 to 90+ years, with a mean age 
of 73.5 years (SD=7.7). The sample included a greater propor-
tion of African Americans (66.1%) than Caucasians (22.6%) 
and Latinos (11.3%). More than half of subjects (58%) had 
an annual income below $39,000, however, 22.6% declined 
to report this information. Most did not have a college degree 
(68%), although 87.1% had graduated from high school. Most 
Be Well participants were single (39%), married (26%), or 
widowed (23%) with only 10% divorced.  Our sample was con-
sidered overweight, 88.3% had a BMI > 30, and few exercised, 
with 40.3% reporting they did not engage in any exercise at 
all. An additional 17.7% reported engaging in exercise of two 
hours or less per week. Notably, nearly a quarter (22.6%) of 
our sample had four to six chronic conditions.

Completers vs Non-completers

Over the course of the 16-week program, 70% of participants 
completed half the sessions, the minimum number of sessions 
targeted. We examined participant demographics by those who 
completed the minimum number of sessions (at least half the 
course or 16 sessions) and those who completed fewer. Among 
these groups, there was a slight trend for more females to com-
plete as compared with males (p=.096), however, this was not 
a statistically significant difference. There were no other dif-
ferences found between those who completed successfully and 
those who did not.  See Table 1.

Clinical Outcome Measures

We did not receive outcome lab results for all completers, 
largely because we relied on participants to return to their 
physician’s office to complete some of these tests.  Among par-

within diverse area within Los Angeles county. Particpants at-
tended two-hour Be Well classes held in a community setting, 
bi-weekly for 16 consecutive weeks, where they participated 
in one hour of low-impact physical activity conducted by certi-
fied exercise specialists, followed by one hour of nutrition ed-
ucation with registered dietitians. Exercise difficulty increased 
progressively from seated routines to standing routines and 
included low impact movements specifically designed for old-
er adults, and included dancing, yoga, and Tai Chi with musical 
accompaniment. The nutrition education component began 
with a one-on-one, individualized consultation to address nu-
tritional issues with respect to individual health conditions, 
family dynamics, and personal goals, where each participant 
was given an educational course manual. Subsequent nutri-
tion education sessions were conducted with the group and 
topics included meal planning, reading food labels, recipe 
modification, and healthy eating for chronic disease manage-
ment, among others. Participants were encouraged to engage 
in physical activity outside of the Be Well program and form 
partnerships with classmates. Participants did not receive 
monetary compensation or reimbursement, however, items 
such as water bottles, healthy snacks, pedometers, and MCO 
educational and promotional materials were provided to pro-
mote ongoing attendance. At the end of the 16-week session, 
participants were invited to attend a program graduation that 
included a healthy meal donated by a local community organi-
zation.  Each graduating participant received a certificate.

Data Collection and Measures

Be Well Sessions Attended: The Be Well exercise and nutrition 
staff maintained attendance records for each sessions.  Par-
ticipants were categorized as completers if they completed at 
least half the sessions.

Clinical Examination Measures: Blood pressure and body 
measurements were collected by certified Be Well staff via 
in-person assessment at baseline, prior to the intervention, 
and then again at follow-up, four months after initiation of 
the program. Measurements included weight (pounds), height 
[inches (used to calculate BMI according to universal proce-
dures)], waist circumference, and systolic and diastolic blood 
pressure. Measurements for weight, height, and wait circum-
ference were later converted to international (SI) units for re-
porting purposes.

Clinical Blood Measures: In an attempt to integrate the pro-
gram into standard care, clinical lab measures were collected 
by phlebotomists at the MCO’s laboratory used by the subject’s 
primary care physician to determine the influence of the inter-
vention on participants’ health status and biomarkers indica-
tive of chronic conditions. Fasting laboratory blood measures 
included glycated hemoglobin (HbA1c), fasting blood glu-
cose, triglycerides, total cholesterol, high density lipoprotein 
(HDL-C), and low-density lipoprotein (LDL-C).
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ticipants, follow-up measure completion rates ranged from 
52% to 74% of participants.  We report these outcomes here.

Table 1. Sample Demographic Characteristics (n=62).
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Frequency (%) 

 

  
Completers 

Unsatisfactory 
Completers Total 

Sample p-value 
  

n=43 n=19 

    
Completed ≥50% of 

sessions Completed ≤50% of sessions  

Agea 74.4 ± 7.6 71.2 ± 7.6 73.5 ± 7.7 0.128 
Genderb 

   
0.082 

  Female 30 (69.8) 9 (47.4) 39 (63.0) 
Ethnic Backgroundb 

   
0.387 

 
African-American 29 (67.4) 12 (63.2) 41 (66.1) 

 
Latino 6 (14.0) 1 (5.3) 7 (11.3) 

  Caucasian 8 (18.6) 6 (31.6) 14 (22.6) 
Highest Educationb 

   

0.143 

 
Less than high school 3 (5.3) 1 (5.3) 4 (6.5) 

 
High school graduate 13 (30.2) 5 (26.3) 18 (29.0) 

 
Some college 17 (39.5) 3 (15.8) 20 (32.3) 

 
College graduate 5 (11.6) 6 (31.6) 11 (17.7) 

 
Post graduate school 3 (7.0) 1 (5.3) 4 (6.5) 

 
Doctorate 1 (2.3) 0 (0.0) 1 (1.6) 

  Did Not Specify 1 (2.3) 3 (15.8) 4 (6.5) 
Marital Statusb 

   

0.775  
Married 10 (23.3) 6 (31.6) 16 (25.8) 

 
Single 18 (41.9) 6 (31.6) 24 (38.7) 

 
Widowed 9 (20.9) 5 (26.3) 14 (22.6) 

 
Divorced 5 (11.6) 1 (5.3) 6 (9.7) 

  Did Not Specify 1 (2.3) 1 (5.3) 2 (3.2) 
Annual Incomeb 

   

0.659 

 
Under $10,000 6 (14.0) 3 (15.8) 9 (14.5) 

 
$10,000 - $19,000 6 (14.0) 0 (0.0) 6 (9.7) 

 
$20,000 - $29,999 10 (23.3) 4 (21.1) 14 (22.6) 

 
$30,000 - $39,999 4 (9.3) 3 (15.8) 7 (11.3) 

 
$40,000 - $49,999 4 (9.3) 3 (15.8) 7 (11.3) 

 
$50,000 or more 4 (9.3) 1 (5.3) 5 (8.1) 

  Did Not Specify 9 (20.9) 5 (26.3) 14 (22.6) 
Living Arrangementb 

   0.208 
 

Own home/apartment 34 (79.0) 18 (94.7) 52 (83.8) 

 
Family member's house 2 (4.7) 1 (5.3) 3 (4.8) 



Table 2. Paired Sample Mean Changes from Baseline to Follow-up.
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Senior living 3 (7.0) 0 (0.0) 3 (4.8) 

  Did Not Specify 4 (9.3) 0 (0.0) 4 (6.5) 
Chronic Conditionsb 

   
0.127 

 
0-3 30 (69.8) 16 (84.2) 46 (74.2) 

 
4-6 12 (27.9) 2 (10.5) 14 (22.6) 

  missing 1 (2.3) 1 (5.3) 2 (3.2) 
Depression (PHQ-9 >9) 6 (14) 5 (26.3) 11 (17.7) 0.288 
Attendancea (sessions) 27.3 ± 4.8 9.1 ± 4.3 21.7 ± 9.6 <.001*** 
*p<.05; **p<.01; ***p<.001 

    aChi-square test 
bT-test 

   

 Baseline Follow-up   

  Mean (SD) Z-value P-value 

Weight (kg) (n=37) 

-3.89 <.001***   88.5 (23.2) 84.0 (20.3) 

BMI (kg/m2) (n=38) 

-3.88 <.001***   31.9 (7.0) 30.8 (6.0) 

Waist circumference (cm) (n=40) 

-1.99 0.046*   104.4 (18.0) 100.6 (15.0) 

Systolic blood pressure (n=32) 

-2.92 0.003**   145.1 (17.9) 130.7 (18.5) 

Diastolic blood pressure (n=32) 

-3.48 <.001***   76.4 (10.5) 69.7 (10.3) 

Glucose (n=43) 

 -1.09 0.276   117.6 (44.4) 107.5 (24.9) 

HbA1c (n=31) 

-0.14 0.891   6.6 (1.4) 6.3 (0.7) 

Triglycerides (n=35) 

-0.48 0.631   126.8 (74.5) 119.9 (58.3) 

HDL-C (n=38) 

-0.67 0.504   53.9 (14.0) 55.6 (16.2) 

LDL-C (n=38) 

 -1.86 0.064   104.4 (34.2) 102.0 (33.0) 

Total Cholesterol (n=38) 

-2.03 0.042*   181.9 (38.9) 182.2 (38.7) 

*p<.05, **p<.01, ***p<.001 

  



Clinical Examination Measures

All clinical examination measures including weight, BMI, waist 
circumference, systolic blood pressure, and diastolic blood 
pressure significantly decreased following the Be Well inter-
vention (see Table 2). At enrollment, 88.3% of Be Well par-
ticipants met the BMI classification for being obese, as set by 
the World Health Organization for classifying adult BMI [20]; 
however, at follow-up, mean participant BMI was reduced by 
1.1 kg/m2 (z=-3.9, p<.001) and weight decreased by 4.4 kg (z=-
3.9, p<.001). Additionally, waist circumference was reduced by 
3.8 centimeters following the intervention (z=-1.99, p=.046).  
Both systolic and diastolic blood pressure experienced signif-
icant decreases following Be Well, decreasing by 14.4 mmHg 
(z=-2.92, p=.003) and 6.7 mmHg (z=-3,48, p<.001), repectively.

Clinical Blood Measures

Results of analysis of change in blood measures were mixed. 
Total cholesterol was reduced on average by 9.2 mg/dL (z=-
2.03, p=.042), whereas reductions in glucose, HbA1c, tri-
glycerides, and HDL-C were not significant. However, LDL-C 
showed a strong trend toward reductions following the four-
month intervention. See Table 2.

Course Attendance

Over half of the subjects (52%) participated in at least 26 
out of 32 sessions (n=21.7, SD=9.6). The number of class-
es attended was not associated with the degree of change 
over the 16 week intervention for any meassure. Cor-
relations between attendance and the change score be-
tween pretest and posttest measures for all of the out-
come variables was found not to be statistically significant.  
 
Discussion

We found that we were able to successfully recruit ethnical-
ly diverse older adults to participate in the Be Well program.  
However, we found that most of our eligible participants de-

clined to participate due to serious health conditions, lack of 
time, or lack of interest.  Despite this, among those agreeing to 
participate, we found 70% completed at least half the sessions. 
This finding demonstrates the difficulty in recruiting patients 
with multiple chronic conditions, however, it also demon-
strates that once engaged, many of these patients successfully 
complete the program.

Participation in Be Well’s nutrition and exercise intervention 
was associated with significant improvements in several clini-
cal and blood measures for a culturally diverse group of chron-
ically ill older adults. Reductions in systolic and diastolic blood 
pressure are especially noteworthy because they highlight a 
lower risk for both fatal and non-fatal cardiovascular events 
(i.e. myocardial infarction, cardiomyopathy, angina, etc.) in all 
age groups, including older adults, which has been well-docu-
mented in the literature on exercise interventions and antihy-
pertensive drug therapy trials [21,22]. Our finding is also sup-
ported by previous studies demonstrating the effectiveness 
of exercise in significantly reducing blood pressure for over-
weight and obese individuals who are hypertensive or have 
elevated blood pressure [23,24].  For example, a recent small 
randomized controlled trial of a faith-based physical activity 
intervention among older sedentary African American wom-
en [25] also found reductions in systolic and diastolic blood 
pressure; however, there were no significant changes in par-
ticipants’ weight. Be Well’s concurrent association of reduced 
blood pressure with lowered BMI, weight, and waist circumfer-
ence [18] provide preliminary evidence for the effectiveness of 
multifaceted interventions that include a nutrition education 
component along with group-based physical activity and peer 
support to maximize healthy reductions in clinical health in-
dicators among participants. Additionally, while weight loss 
findings like those in Be Well have also been observed in other 
studies, [26] Be Well successfully utilized a less rigorous nutri-
tion component based on education, as opposed to others that 
have utilized more intensive methods such as calorie restric-
tion and food journals [26]. This approach to nutrition may be 
more feasible and desirable for ethnically diverse participants 
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to follow on a daily basis. Nevertheless, more research is need-
ed in this area.

Our findings are also consistent with previous research 
demonstrating that lifestyle interventions which include 
changes in diet and physical activity are important factors in 
reducing total cholesterol [27,28]. Although the changes in 
clinical blood measures such as glucose, HbA1c, triglycerides, 
HDL-C, and LDL-C were not large enough to reach statistical 
significance, the small sample may have precluded the abil-
ity to see significant changes in these measurements, or the 
four-month follow-up period may have been too soon to detect 
change. Further research is needed in this area as other studies 
have primarily focused on these blood measures individually 
and often among special populations such as diabetics [29]. 

Limitations

This study is limited by the study design (pre/post comparison 
lacking a control group), the limited follow-up clinical data, 
and the size of the sample used in analysis, which is a risky 
design that is susceptible to bias and possibly masked signif-
icant changes in clinical and behavioral measures resulting 
from the intervention. Due to the small sample size, lack of a 
control comparison, and the specific and diverse group target-
ed, these results may not be generalizable to other older adult 
populations and may be biased. Additionally, it is possible that 
chance findings were observed due to the high number of tests 
among a small sample of participants. Our pilot study relied 
on patients returning to their primary care office for follow-up 
laboratory results; this approach limited the available data for 
our final analyses.

Nevertheless, by examining a unique and often overlooked 
group of subjects, Be Well provides evidence of feasibility to 
engage an older, ethnically diverse population with multi-
ple chronic conditions and nutritional risk into a communi-
ty-based exercise and nutrition program. Finally, about 30% 
of those enrolled did not complete at least half of the sessions 
and limited alternative methods of statistical analysis. Howev-
er, our comparisons between completers and non-completers 
did not reveal significant differences between the groups. 

The Be Well intervention was a symbiotic partnership with a 
MCO, non-profit research organization, a city aging service, 
and private nutritional counseling agency that enabled the 
MCO to identify vulnerable older adults who could potential-
ly benefit from the multifaceted intervention. Our findings of 
improved clinical measures are consistent with previously 
reported Be Well outcomes that include lowered nutritional 
risk and improved exercise [18]. Results of this study add to 
a growing body of evidence suggesting that multidisciplinary 
models, such as those combining phycial activity and nutri-
tional components, may be effective in improving the phys-
ical and clinical health of older adults with multiple chronic 

conditions [18,30]. However, this study is especially important 
because it carries additional significance by highlighting an 
innovative strategy to address the needs of ethnically diverse 
populations and promote exercise despite chronic illness and 
advancing age; something that researchs and clinicaians sup-
port and have been calling for [31,33].
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