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Abstract

The purpose of this report was to evaluate a prevention program to reduce risk factors for common diseases among older 
individuals in a lower income community. This randomized community-based study enrolled older adults into a Brief Education 
and Counseling Intervention or a Brief Education and Counseling Intervention plus a physical activity and (for those with 
hypertension) a dietary sodium intervention. Outcomes were collected on 389 adults with a mean age of 73.9 years over 
24 months. Adherence to the “10 Keys” improved significantly in the proportion meeting goals for low-density lipoprotein 
cholesterol (+14%), bone mineral density testing (+11%), pneumonia vaccination (+11%), colonoscopy (+14%), and adherence 
to antihypertensive medication (+9%). This program resulted in significant reductions in key risk factors, increases in immu-
nizations, and adherence to established prevention guidelines over 2 years. Further research is needed to refine the use of 
community health counselors for translating prevention knowledge into community settings. A major limitation of these 
studies is the low participation percentage.
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Introduction

The “10 Keys” to Healthy Aging Demonstration Project was 
based on the principle that community-based prevention pro-
grams for older individuals should focus on long-term adher-
ence to preventive therapies, screening, and immunizations. 
Since many older individuals have multiple chronic diseases, 
preventive programs focusing on a single condition/disease 
may be less effective for reducing overall disability when 
compared with programs focusing on multiple concurrent 
health concerns. Past research suggests that the substantial 
burden of clinical disease among older individuals requires 
fairly aggressive intervention efforts, such as medications for 
the reduction of blood pressure and blood lipids; medications 
for the control of diabetes, osteoporosis, and depression; and 
surgical therapy for osteoarthritis.

The “10 Keys” to Healthy Aging Demonstration Program 
focused on specific interventions with scientific evidence for 
effectiveness, targeting 10 major conditions/diseases in older 
adults living in a low-income community. We hypothesized 

that effective interventions could reduce morbidity, disability, 
and mortality among older individuals. In this article, we report 
on the 24-month evaluation of the program.

Method
Study Design

The Center for Healthy Aging (CHA) is a Centers for Disease 
Control and Prevention (CDC) research center. Its core dem-
onstration program was a community-based randomized trial 
based on the “10 Keys” to Healthy Aging. The “10 Keys” were 
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developed in 2001 and are based on epidemiological, clinical, 
and laboratory studies of the major diseases associated with 
morbidity and mortality (Cheng & Leiter, 2006; Chobanian 
et al., 2003; Fillit et al., 2002; Genuth et al., 2003; Hak et al., 
2002; Kuller & Sutton-Tyrrell, 1999; Rimer, Orleans, Keintz, 
Cristinzio, & Fleisher, 1990; Smith, Cokkinides, & Eyre, 2005; 
U.S. Preventive Services Task Force, 2002). The interventions 
recommended were based on efficacy data demonstrating the 
potential for decreasing disability, morbidity, or mortality. Our 
study focused on the translation of these proven preventive 
approaches into the community. We employed no “untreated” 
control group for the interventions given the strong prior effi-
cacy data and focused instead on how best to implement proven 
preventive approaches in a “real-world” setting. Support for 
the program was obtained from the local hospital, medical com-
munity, and voluntary health and social service agencies. The 
population of interest included men and women aged 65 years 
and older with no significant disability or difficulty with mobil-
ity and who were living in McKeesport, Allegheny County, 
Pennsylvania. Recruitment (discussed below) lasted 1 year, and 
participants were followed for an additional 24 months until 
2005. A more detailed description of the program design has 
been published elsewhere (Newman et al., 2010).

Target Population
According to the 2008 U.S. Census Bureau, the city of 
McKeesport, Pennsylvania—the focus for CHA recruitment—
had 21% of adults aged 65 years and older, with 47% reporting 
at least one type of disability. Approximately 64% were female, 
with only 60% graduating high school or beyond. The median 
per capita income in McKeesport was $15,698 compared 
with the U.S. average of $27,466, with 12.1% of those aged 
65 years and older considered below the poverty level. Sur-
rounding Allegheny County, Pennsylvania, had 18% of adults 
aged 65 years and older, the second highest proportion of older 
adults in a U.S. urban county (U.S. Census Bureau, 2008).

Recruitment
In 2001, 10,388 adults aged 65 years and older were identified 
from voter registration lists and were sent a letter describing the 
program. Recipients could return a detachable card, either refus-
ing further contact or requesting a screening telephone call. 
The letter stated telephone follow-up would be forthcoming.

Volunteers underwent a prescreening telephone interview; 
if eligible, informed consent was obtained and three successive 
health assessment visits were scheduled, each expected to last 
0.5 to 1.5 hours in length. On the first visit, health counselors 
traveled to the individuals’ homes to conduct health assess-
ments. Subsequently, two “Center” visits were scheduled at 
the CHA office in McKeesport, no more than 1 month apart. 
If needed, transportation was arranged; otherwise, parking was 
validated. Following the completion of all health assessments, 

individuals were randomized by household into either a Brief 
Education and Counseling Intervention (BECI) or a BECI 
along with interventions for physical activity (all intervention 
participants) and nutrition program (volunteers with hyper-
tension) to reduce salt consumption (BECI-plus).

Data Collection
At baseline, 12 months, and 24 months, health counselors col-
lected self-reported questionnaire data on current health issues 
and preventive practices, including cancer screening status 
(Key 3), smoking history (Key 2), immunization histories 
(Key 4), and bone mineral density (BMD) screening (Key 8). 
Medication names, dosage, and adherence were assessed. 
Blood pressure (BP) was measured twice using a standard mer-
cury sphygmomanometer, and the average value was recorded 
(Key 1). Weight and height were measured in light clothing 
without shoes. Physical activity level was assessed using the 
Modified Activity Questionnaire (Pereira et al., 1997); physical 
function was assessed with standard questionnaires on activi-
ties of daily living (Fried et al., 1991; Katz, Ford, Moskowitz, 
Jackson, & Jaffe, 1963) and mobility (Simonsick et al., 2001). 
Gait speed (average), standing balance, and chair stand time 
were evaluated using the Short Physical Performance Battery 
(Guralnik, Ferrucci, Simonsick, Salive, & Wallace, 1995) 
(Key 7). Long-distance walking was assessed with a 400-meter 
walk test (Newman, Haggerty, Kritchevsky, Nevitt, & Simonsick, 
2003). Fasting serum glucose (Key 5) and low-density lipopro-
tein (LDL) cholesterol (Key 6) were assessed by a local Quest 
Diagnostics clinical laboratory. Depression symptoms were 
assessed using the Center for Epidemiologic Studies Depression 
(CES-D) questionnaire (Orme, Reis, & Herz, 1986) (Key 10). 
Social contact was measured by the number of contacts a par-
ticipant had per week (Heitzmann & Kaplan, 1988) (Key 9). 
For those participants with hypertension who were randomized 
to the BECI-plus group, urinary sodium was collected.

Interventions
Adherence to effective long-term preventive therapies is a 
major limiting factor in the success of these interventions. We 
based our approach to improving adherence on the previous 
successes in clinical trials such, as the Hypertension Detection 
and Follow-up Program (Hypertension Detection and Follow-
up Program Cooperative Group, 1979), the Systolic Hyperten-
sion in the Elderly Program (SHEP Cooperative Group, 1991), 
and the Multiple Risk Factor Intervention Trial (Caggiula et al., 
1981), and recent trials of multiple risk factor interventions 
and cardiovascular disease, such as the Bypass Angioplasty 
Revascularization Investigation 2 Diabetes (BARI 2D Study 
Group, 2009), as well as long-term behavioral, exercise, and 
weight loss programs, such as in the Diabetes Prevention 
Program (Diabetes Prevention Program Research Group, 
2002). All these trials had used health counselors as advisors 
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to carefully follow participants so that they do not repeat mea-
surements and to provide health education and behavioral 
counseling. Unfortunately, there have been very few successful 
attempts to transfer the success of these clinical trials in modi-
fying risk factors and maintaining long-term follow-up to 
effectiveness studies in the community, especially with defined 
measurable outcomes.

Behavioral counseling, that is, nutrition and exercise, was 
firmly grounded in behavior theory, specifically behavior 
modification and social learning theory (Bandura, Adams, 
& Beyer, 1977; Botelho & Skinner, 1995). Participants were 
introduced to numerous self-management approaches such as 
self-monitoring, food label reading, goal setting, budgeting, 
and problem solving. After 10 initial weekly sessions, monthly 
follow-up sessions focused on maintaining motivation and 
adherence.

All participants received a BECI designed to educate about 
the “10 Keys” to encourage adherence to age-appropriate 
screening procedures and vaccinations and to work toward the 
reduction of specific health risk factors identified in a one-page 
report that reflected all 10 key risk factors, titled the Prevention 
in Practice Report (PIP). Each participant was given a PIP, 
which summarized the participant’s status regarding each of 
the “10 Keys” goals. The PIP report uses risk factor assess-
ment as a simple and useful tool to help individuals learn 
about their overall health. The report has been designed to 
involve adults in learning about their personal risk factors 
and identifying keys that require action.

As the study progressed, the “10 Keys” goals were modi-
fied slightly to reflect changing preventive standards for serum 
glucose or lipid levels (Genuth et al., 2003; National Cholesterol 
Education Program Expert Panel, 2002). All information was 
provided to the participants’ physician, including “10 Keys” 
recommendations.

Participants met individually with their health counselor 
every 6 months to review the PIP report. Health counselors 
facilitated the behavior modification changes that included 
action plan development, knowledge acquisition strategies, 
skills development, social support, self-monitoring, and 
relapse prevention. Each participant indicated the key to be 
addressed, and with light prompting from the counselor, spe-
cific goals/action steps were identified. The counselor 
prompted the participant to identify local community resources 
for additional support. This plan was discussed and modified 
via telephone follow-up calls with participants’ counselors at 
least every 3 months. Participants were encouraged to take 
the PIP report to their physicians and solicit their support in 
addressing these goals. Monthly calls were made to partici-
pants with concerning (but nonemergent) findings such as 
elevated BP (systolic BP [SBP] > 160 mmHg; Chobanian et al., 
2003), blood glucose (>130 mg/dL), a positive depression 
screening score (CES-D score >16; “The American Geriatrics 
Society and American Association for Geriatric Psychiatry 
Recommendations,” 2003), an absence of physical activity 

(Nelson et al., 2007), or any current smoking behavior. These 
calls helped ensure that appropriate medical follow-up was 
sought and provided community resources/support for behavior 
change. Participants without a primary care physician were 
given physician names and contact information from the local 
medical society and hospital and encouraged to make an appoint-
ment. Participants with difficulty obtaining or adhering to 
prescribed medications were provided information on prescrip-
tion medication benefits and adherence strategies. Counseling 
calls continued on a monthly basis until active issues were 
resolved and then reduced to approximately every 3 months 
for the remainder of the program.

Individuals randomized to BECI-plus received a physical 
activity intervention (the Key to Life Exercise Intervention) 
and, for those with a history of hypertension, a dietary sodium 
nutritional intervention (the Key to Life Nutrition Program). 
The Key to Life Exercise Intervention aimed to increase or 
maintain physical activity and consisted of a walking pro-
gram and an instructional weight training program, each 
delivered via small-group (18 per group) exercise sessions. 
The program included stretching, chair exercises, and rec-
reational activities such as basketball and shuffleboard. 
Participants were encouraged to attend 24 one-hour sessions 
over 12 weeks and to exercise on their own at least one other 
day of the week. Intervention resources were provided, 
including exercise fact sheets, pedometers, exercise logs, 
and handheld weights.

The Key to Life Nutrition Program was a voluntary 10-week 
intervention based on the Dietary Patterns, Sodium Intake and 
Blood Pressure trials (Appel et al., 1997; Sacks et al., 2001), 
which aimed to translate proven sodium reduction approaches 
into a community setting. This intervention focused on educat-
ing individuals to reduce dietary sodium by increasing the 
intake of fruits and vegetables, low-fat dairy products, and 
whole grains and decreasing the intake of processed foods 
and sodium chloride. Education was delivered in group ses-
sions, facilitated by a registered dietitian. Weight loss was 
recommended only when body mass index was ≥30. A more 
detailed description of the sodium reduction intervention has 
been published elsewhere (Robare et al., 2009).

Data Analysis
Data analysis was completed using SAS Version 9.1 (SAS 
Institute, Cary, NC). We calculated descriptive statistics for 
the sample and then assessed the proportion of participants 
that achieved each of the “10 Keys” goals at baseline and at 
24 months. Because the BECI and BECI-plus interventions 
were identical with regard to the “10 Keys” goals, we describe 
analyses for those outcomes pooled across intervention arms. 
However, as the two arms differed in terms of physical activity 
and sodium reduction counseling, it is important to examine 
how physical activity changed in each group and whether the 
more intensive intervention led to larger effect sizes.
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To assess for “10 Keys” goals adherence change over time, 
we used t tests for continuous variables and chi-square test 
for categorical variables. We also assessed for change in con-
tinuous measures of several cardiovascular risk factors over 
the 24 months of the study, using matched paired t tests. To 
determine whether outcomes relevant to physical activity 
changed over time and to assess for an intervention effect 
(BECI vs. BECI-plus), we used matched paired t tests and 
McNemar’s test.

Results
Recruitment

We identified 10,388 adults, and 951 households responded 
(8.2%). Of the 951 households that responded, a total of 389 
(3.4%) households had identified at least one eligible person 
for the program. We attempted to determine the reasons for 
the apparently low response to our mailings. From the first 
approximately 292 letters sampled, we attempted further con-
tact of the individuals. Multiple telephone contacts were then 
followed by attempts to go to the homes of those who did not 
respond in order to determine their eligibility and willingness 
to participate. Of the 292 that were contacted, 156 (53%) were 
actually reached by telephone contact and subsequently 74 of 
these individuals were evaluated by telephone. After completion 
of the telephone contact, 34 (12%) individuals were determined 
to be eligible and 9 (3%) were then scheduled for a further 
home visit. Of these 9, only 6 (2%) were later randomized 
into the program. We randomly selected 25 homes from the 
136 that did not respond to the telephone contact and went to 
their homes. We found that only 1 of these 25 was potentially 
eligible for the demonstration project. Many of the residents had 
either moved to another residence or a skilled nursing facility, 
the house no longer existed, or the individual at the home was 
deceased or did not answer the door. Thus, more intensive 
recruitment effort did not increase the yield for this study.

Of the 417 participants recruited, 93% were still in the study 
at 24 months. Only 28 individuals did not complete any follow-
up health assessments. This left 389 (93%) individuals for 
evaluation through 24 months. Of the 28 individuals who did 
not complete a follow-up health assessment, 8 individuals died 
from non-study-related causes, 5 from the BECI group and 
3 from the BECI-plus group. Our sample was predominantly 
White; 59.4% were female, and the average baseline age was 
73.9 years (Table 1). Less than 50.0% had an education level 
higher than high school. Approximately half reported hyper-
tension, 22.6% with coronary heart disease, 11.6% with diabetes, 
and 7.2% a prior stroke.

The most commonly achieved prevention keys were having 
the ability to complete 5 chair stands (100%) and maintenance 
of social contact (99%; see Table 2). A total of 88% of the 
sample had CES-D scores that were not suggestive of depres-
sive symptoms, while 73% had controlled SBP (although only 

59% of those with a history of hypertension had values 
<140 mmHg). Cancer screening rates ranged from 72% to 
79%, with a colonoscopy alone rate of 50%. Influenza and 
pneumonia vaccine adherence was 71% and 66%, respectively. 
Only 4% were current cigarette smokers at baseline, probably 
due, in part, to “selection” for the study as smokers are less 
likely to participate in intervention studies. There was no 
difference in the baseline characteristics between the two 
intervention groups.

Twenty-Four-Month Results
At 24 months, vaccination rates showed the largest improve-
ment of the “10 Keys” under examination (Table 2). Among 
participants without prior influenza or pneumonia vaccination 
at baseline (refer Table 2, no influenza or pneumonia immu-
nization at baseline but subsequent vaccine), 49% had obtained 
an influenza vaccination and 31% a pneumonia vaccination 
by the 2-year follow-up. The goal of reducing LDL cholesterol 
below 100 mg/dL was met by 14% of all participants and 22% 
of those with a prior CHD diagnosis. There was a 9% increase 
in the percentage of individuals with SBP to less than 140 mmHg 
among those with diagnosed hypertension at baseline (SBP 
140 or greater, diagnosed by physician, and/or is on medication 

Table 1. Baseline Characteristics of the Center for Healthy 
Aging Demonstration Program Participants (N = 389)

Characteristics

Age (years), mean (SD) 73.9 (5.4)
Gender, n (%)

Men 158 (40.6)
Women 231 (59.4)

Race, n (%)
White 369 (94.9)
Black 20 (5.1)

Educational attainment, n (%)
Less than high school 31 (8.2)
High school 184 (48.5)
Greater than high school 164 (43.3)

Marital status, n (%)
Single 21 (5.4)
Married 233 (59.9)
Separated 5 (1.3)
Divorced 14 (3.6)
Widowed 116 (29.8)

Self reported health status, n (%)
Excellent/very good/good 351 (90.2)
Fair/poor 38 (9.8)

Hypertension, n (%) 209 (53.7)
Coronary heart diseasea, n (%) 88 (22.6)
Diabetes, n (%) 43 (11.1)
Stroke, n (%) 28 (7.2)

a. Defined as a reported diagnosis of myocardial infarction, angina, 
coronary artery bypass graft, cardiac stent, or angioplasty.
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for elevated BP). There was little change in the overall percent-
age of the sample with blood glucose less than 110 mg/dL 
(among participants with diabetes or among those with pre-
scribed antiglycemic agents). The number of participants 
who met the Diabetes Key at the 24-month period was less 
than those who originally met the Key at baseline. At base-
line, 256 of 309 met the key; at follow-up the number dropped 
to 249 of 309. This results in a drop from 86% to 81% at 
baseline and at 24-month follow-up, respectively. Meeting 
the Diabetes Key was defined as having a glucose value less 
than 110 mg/dL.

Likewise, there was no significant change in the prevalence 
of depression symptoms. Colonoscopy screening increased 
14%. We found an 11% increase in adherence in dual-energy 
X-ray absorptiometry BMD screenings.

The average level of cardiovascular risk factors at baseline 
and at 24 months and changes in these values are reported in 
Table 3. Overall, the baseline average SBP was 131.9 mmHg 
and diastolic BP was 71.3 mmHg. Average BP was slightly 
higher among participants with diagnosed hypertension. 
Fasting blood glucose was 97.6 mg/dL for the total sample 
and 138.8 mg/dL for participants with a history of diabetes. 

Average LDL cholesterol was 116.3 mg/dL, whereas among 
participants with a baseline history of CHD, it was 102.8 mg/dL.

There was a significant decrease in the BP of the total 
sample (−3.2/−1.9 mmHg) at 24 months; among participants 
with diagnosed hypertension, an average of −5.1/−2.4 mmHg 
reduction was found. Blood glucose decreased by 11.2 mg/dL 
among participants with diabetes. LDL cholesterol decreased 
−11.7mg/dL overall, including a −15.7 mg/dL reduction for 
those individuals with a history of CHD. An even greater reduc-
tion (−26.6 mg/dL) was observed for those individuals whose 
baseline LDL cholesterol was >130 mg/dL.

Results of the Physical Activity Intervention
Table 4 reports mean differences within and between interven-
tion groups using specific physical activity performance–based 
measures. For both groups, levels of physical activity gener-
ally declined. Within each intervention group, the only physical 
activity parameters that changed over 24 months were seen 
in the BECI-plus participants, in whom total physical activity 
dropped by 1.6 hours per week and occupational activity 
decreased by 1.1 hours per week. No statistically significant 

Table 2. Proportion of Participants Achieving the Goals of the “10 Keys” to Healthy Aging at Baseline, 24-Month Follow-Up, and Change

Key and Goals n

Total (N = 389)

Baseline Follow-Up Difference

 1. Control systolic blood pressure to <140 mmHg 313 73% 76% 3%
Hypertensive at baseline 209 59% 68% 9%*
Prescribed medications for hypertension 313 45% 49% 4%

 2. Stop smoking (% indicates smokers) 363 4% 4% 0%
 3. Participate in cancer screenings

Mammogram 222 79% 79% 0%
Prostate cancer screening 134 72% 70% −2%
Colon cancer screening 340 79% 79% 0%
Colonoscopy alone 349 50% 64% 14%***

 4. Get regular immunizations
Influenza 363 71% 54% −17%***

No influenza immunization at baseline but subsequent shot 104 0% 49% 49%
Pneumonia

No pneumonia immunization at baseline but subsequent shot 119 0% 31% 31%
 5. Regulate blood glucose to <110 mg/dL 309 86% 81% −5%

Diabetic at baseline  43 26% 23% −3%
Prescribed medications for diabetes 309 10% 11% 1%

 6. Lower LDLc to <100 mg/dL 306 31% 45% 14%***
History of CHD at baseline  75 51% 73% 22%***
Baseline LDLc >130 mg/dL 102 0% 16% 16%

 7. Be physically active at least 2.5 hours per week 338 64% 61% −3%
 8. Prevent bone loss and muscle weakness

Bone mineral density test 358 61% 72% 11%***
Muscle weakness (chair stands) 297 100% 100% 0%

 9. Maintain social contact at least once per week 363 99% 100% 1%
10. Combat depression (CES-D score <16) 356 88% 88% 0%

Note: LDLc = low-density lipoprotein cholesterol; CHD = coronary heart disease; CES-D = Center for Epidemiologic Studies Depression scale.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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differences in the mean 24-month change in multiple physical 
activity–related outcomes were observed between the two 
intervention groups.

Results of the Sodium Reduction Intervention
Among participants with hypertension, baseline mean sodium 
excretion was 3128 mg/day (136 mmol/day). When we com-
pared baseline results with 12-month data, we found a statisti-
cally significant sodium reduction, −299 mg (−13 mmol; 95% 
confidence interval = 1.16, 25.40), with a final average urinary 
sodium of 2875 mg/day (125 mmol; Robare et al., 2009).

Discussion
This project demonstrates that older adults in a lower income 
community can improve their adherence to prevention goals 
through an evidence-based education and counseling program. 
Our participants successfully improved their adherence to the 
“10 Keys” goals in areas such as controlling SBP (especially 
those persons with hypertension at baseline), decreasing LDL 
cholesterol, obtaining colonoscopy for cancer screening, BMD 
measurement as osteoporosis screening, and influenza and 
pneumonia vaccinations. A relatively intensive program to 
promote physical activity was no more effective than brief 
counseling in minimizing a loss of physical activity and muscle 

strength over 2 years, whereas counseling to reduce sodium 
intake in a subset of the sample resulted in modest but signifi-
cant change in urine sodium excretion over the first year of 
the study. The overall rates for influenza vaccine decreased by 
17% from baseline to 24-month follow-up. We would like to 
bring to attention that the 24-month follow-up health assess-
ment was conducted in 2005, the same year the United States 
had a shortage of influenza vaccinations, which could be a 
major factor as to why we observed such a decrease.

To promote sustainability, this intervention complemented 
existing community resources. Despite relatively low-cost 
intervention approaches, we achieved considerable success 
in controlling cardiovascular risk factors. For example, BP 
control, especially among persons with hypertension, which 
was better than in the general U.S. population (Chobanian 
et al., 2003). Control of serum glucose levels was also better 
than usually seen in population studies, and the proportion 
controlling LDL cholesterol to <100 mg/dL (especially for 
participants with coronary artery disease) was better than typi-
cal community values.

There are several possible reasons why the BECI-plus 
intervention had no significant effect on physical activity com-
pared with the brief intervention alone. First, the level of physi-
cal activity reported was higher than in other elderly samples 
(Brach, Simonsick, Kritchevsky, Yaffe, & Newman, 2004). 
Since the participants were well functioning and active at 

Table 3. Means of the “10 Keys” Selected Measures for Baseline and 24-Month Follow-Up Assessment (Mean Clinical Levels)

n

Total (N = 389)

Baseline Follow-Up Difference

Systolic BP 313 130.9 127.7 −3.2***
Persons with hypertension 209 136.7 131.6 −5.1***
On BP-controlling medication 140 134.7 131.3 −3.4*
No BP-controlling medication 173 127.9 124.8 −3.1*

Diastolic BP 313 71.3 69.4 −1.9**
Persons with hypertension 209 72.7 70.3 −2.4***
On BP-controlling medication 140 71.4 69.9 −1.5
No BP-controlling medication 173 71.2 68.9 −2.2*

Glucose 309 97.9 98.8 0.9
Diabetic at baseline  43 138.8 127.6 −11.2
On diabetic medication  30 140.3 127.8 −12.4

LDL cholesterol 306 117.2 105.5 −11.7***
History of CHD at baseline  75 102.8 87.1 −15.7***
Baseline LDL >130 mg/dL 102 155.3 128.7 −26.6***
On cholesterol-lowering medication 123 101.0 94.8 −6.2**
No cholesterol-lowering medication 183 128.1 112.7 −15.4***

HDL cholesterol 308 54.8 54.3 −0.5
History of CHD at baseline  75 48.1 46.9 −1.2
On cholesterol-lowering medication 125 50.9 49.8 −1.1
No cholesterol-lowering medication 183 57.4 57.3 −0.2

Combat depression (CES-D score <16) 356 6.7 7.6 0.95

Note: BP = blood pressure; LDL = low-density lipoprotein; CHD = coronary heart disease; CES-D = Center for Epidemiologic Studies Depression scale.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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baseline, there may have been little room for improvement. 
Second, budget and staffing restrictions resulted in a less-
intensive intervention than employed by many physical activ-
ity efficacy studies conducted over a relatively short timeframe. 
Intervention intensity was likely insufficient to increase sub-
jective measures of physical performance. Despite the provi-
sion of transportation many participants reported already 
participating in community-based activity programs. Health 
counselors encouraged both groups to increase their physical 
activity on a regular basis. This contact from the health coun-
selors may be sufficient to encourage an increase or mainte-
nance of physical activity in healthy older individuals.

The fact that our program may have lacked enough inten-
sity is particularly concerning as the program was more inten-
sive than typical community programs for promoting physical 
activity.

Although the observed reduction of urinary sodium was 
significant, it did not approach the recommended goal level 
of 1,500 mg/day. The level of urine sodium reduction was 
similar to that in other studies of individuals with hyperten-
sion; it is very unlikely that more substantial reduction in 
sodium is feasible without decreasing the amount of sodium 
in processed foods.

Study Limitations
The major limitation of this study is the very low response rate 
to the mailings, that is, only about 4%. The approach was suc-
cessful in obtaining enough participants for the study but obvi-
ously is a highly selected, motivated population similar to 
those who are often recruited for clinical trials. In our previous 
Rural Health Promotion Project (RHPP) among Medicare par-
ticipants age 65-79, we recruited under the auspices of Medi-
care again by mailing and telephone follow-up and had a higher 

response rate (Ives, Kuller, Schulz, Traven, & Lave, 1992; Ives, 
Traven, Kuller, & Schulz, 1994). We mailed 22,796 partici-
pants, all Medicare Part B recipients in rural areas of western 
Pennsylvania. The overall response rate was 17%. However, 
in the communities where we combined both mailing with tele-
phone and home visits, participation increased to 37%. We then 
compared the characteristics of the participants by these differ-
ent recruitment strategies. There were relatively little differences 
in the characteristics of those recruited primarily by the mailings 
and the more intensive recruitment strategy nor between those 
who were recruited and those who did not participate.

Recruitment of a higher percentage of older participants 
has been accomplished in the United Kingdom using the gen-
eral practitioners lists, approximately 78%. However, there 
was a substantial drop out of practices from the study over time 
(Fletcher et al., 2004).

Recruitment of a high percentage of potentially eligible 
participants from these high-risk communities remains a chal-
lenge and has not been successfully implemented in the aging 
populations in the United States. Thus, even the successful 
interventions can only reach a small percentage of the popu-
lation who are willing to participate and remain in the study 
over time. Clearly the major challenge in future studies for 
older individuals will be to improve the recruitment of par-
ticipants in a defined population and demonstrate the effec-
tiveness of the program on changes in objective risk factors 
and outcomes.

These analyses were limited by a lack of control data. How-
ever, given the well-established importance of the “10 Keys” 
goals, it would have been unethical to demonstrate that these 
goals were unmet in control participants without intervening 
over this 2-year study.

Since the inception of this project, several major initiatives 
have underscored the importance of the “10 Keys” goals and 

Table 4. Means of Physical Activity Performance Based Measures by Intervention Group for Baseline and 24-Month Follow-Up Assessment

n

Lifestyle Plus (N = 188)

n

Education and Counseling (N = 201) Intervention 
Comparison 

p ValueBaseline Follow-Up Difference Baseline Follow-Up Difference

Modified Activity 
Questionnaire—total score

164 7.5 5.9 −1.6* 174 6.5 5.7 −0.8 .37

Modified Activity 
Questionnaire—Leisure

164 5.2 4.6 −0.6 174 4.8 4.6 −0.2 .35

Modified Activity 
Questionnaire—Occupational

164 2.4 1.3 −1.1* 174 1.7 1.1 −0.6 .58

Heart rate
Prewalk heart rate 120 76.6 74.9 −1.68 135 75.8 74.5 −1.30 .79
Postwalk heart rate 120 102.4 100.6 −1.82 135 101.6 101.4 −0.28 .35

Total time to complete 400-m 
walk (min)

120 5.73 5.81 0.08 135 5.80 5.91 0.11 .67

Gait speed (m/s) 149 1.05 1.03 −0.02 164 1.04 1.02 −0.02 .72
Lower extremity battery score 146 10.3 10.3 0.06 164 10.4 10.3 −0.10 .36

*p ≤ .05.
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have suggested possible new “keys” (U.S. Department of 
Health and Human Services, 2006). For example, the CDC has 
identified the reduction of disparities in risk factors for chronic 
disease among older individuals as a priority issue and rec-
ognizes influenza and pneumonia vaccinations, mammography 
and colorectal screening, cholesterol measurement, and an 
increase in physical activity as important indicators of preven-
tive health care quality for older individuals (U.S. Department 
of Health and Human Services, 2006). Efforts to reduce hip 
fracture hospitalizations, via screening and treatment of osteo-
porosis and fall prevention, are also high priorities. Furthermore, 
the “10 Keys” overlap with most of the older adult prevention 
priorities that were identified by the Partnership for Prevention 
(Partnership for Prevention, 2008).

Implications for Practice
We have shown that it may be possible to use health counselors 
to work in the community to enhance adherence to a multifac-
eted prevention program. Unlike some of the health advisor 
programs that use such individuals only to provide information, 
our health counselors in this study were trained to provide 
counseling, take specific measurements, and monitor pharma-
cological and nonpharmacological therapies. It is very impor-
tant, we believe, that such health counselors be trained in both 
the measurement of the risk factors as well as in behavioral 
skills and adherence methodologies. They also must be able 
to work in their communities. Effectiveness studies of how 
best to train and use health counselors and the measurement 
of their effectiveness, including hard outcomes, are important 
next steps. The ability to reach a high percentage of older 
individuals within any community remains a major challenge. 
Prevention is proposed as a method to reduce or slow health 
care costs. Restructuring of physicians practices, for example, 
“medical home,” to include better coordination and follow-up 
are proposed (Stange et al., 2010).

We have used Medicare patient lists, physicians’ offices and 
specialized clinics in the RHPP, and community sampling. Nei-
ther approach reached a high percentage of the eligible popula-
tion. A major issue is how to reach the highest risk individuals, 
successfully implement proven preventive strategies, and main-
tain long-term adherence and follow-up and provide “proof of 
reduction of adverse health outcomes” (Scott & Guyatt, 2010; 
Strandberg, Pitkala, Berglind, Nieminen, & Tilvis, 2006).
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