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Abstract
Background
Physical activity is essential for maintaining health
and function with age, especially among women. Strength
training exercises combat weakness and frailty and mitigate the development of chronic disease. Communitybased programs offer accessible opportunities for strength
training.
Program Design
The StrongWomen Program is an evidence-informed,
community-based strength training program developed
and disseminated to enable women aged 40 or older to
maintain their strength, function, and independence.
The StrongWomen Workshop and StrongWomen Tool
Kit are the training and implementation tools for the
StrongWomen Program. Program leaders are trained at the
StrongWomen Workshop. They receive the StrongWomen
Tool Kit and subsequent support to implement the program in their communities.
Dissemination
Program dissemination began in May 2003 with a

three-part approach: recruiting leaders and forming key
partnerships, soliciting participant interest and supporting implementation, and promoting growth and sustainability.
Assessment
We conducted site visits during the first year to assess
curriculum adherence. We conducted a telephone survey
to collect data on program leaders, participants, locations,
and logistics. We used a database to track workshop locations and program leaders. As of July 2006, 881 leaders in
43 states were trained; leaders from 35 states had implemented programs.
Conclusion
Evidence-informed strength training programs can be
successful when dissemination occurs at the community
level using trained leaders. This research demonstrates
that hands-on training, a written manual, partnerships
with key organizations, and leader support contributed
to the successful dissemination of the StrongWomen
Program. Results presented provide a model that may
aid the dissemination of other community-based exercise
programs.

Background
Aging and the value of strength training
Physical inactivity and poor nutrition are leading contributors to chronic disease and premature death throughout the United States and abroad (1-3). As the average
lifespan of Americans increases, older adults are becom-
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ing vulnerable to the effects of chronic disease, weakness,
and functional decline. During aging, people often lose
strength, muscle mass, and bone mass and decrease their
levels of physical activity and dietary quality (4-6). The
age-related loss of muscle and bone mass and their effects
are more pronounced in women because women naturally
have less muscle and bone mass than men and because
the loss of lean tissue is accelerated during menopause (79). That loss of muscle mass may compromise a woman’s
ability and confidence to participate in regular exercise
and to perform common daily activities, such as household
chores (10-12).
Research has shown that many age-related physiologic
declines are not inevitable. Laboratory and home-based
studies have demonstrated that strength training — also
referred to as progressive resistance training or weight
lifting — confers numerous health benefits, particularly
for women as they age. Strength training is an activity
in which muscles move dynamically against weight (or
other resistance) with small but consistent increases in
the amount of weight being lifted over time. Done regularly, these exercises build bone and muscle and help to
preserve strength, independence, and vitality (13-16).
For instance, postmenopausal women aged 50 to 70 years
increased bone and muscle mass, as well as strength, during 1 year of progressive strength training exercises while
their age-matched counterparts, who did not strength
train, experienced declines in these measures (17). In addition to reducing the risk of osteoporosis, strength training
reduces risk for falls, lessens morbidity from diabetes and
osteoarthritis in older adults, reduces depression, and
improves sleep and self-confidence, according to randomized, controlled trials (13,16-22).
Despite compelling scientific research and recommendations from the government and the American College of
Sports Medicine (ACSM), only 17% of adult women and
approximately 12% of all adults aged 65 or older participate
in strength training exercises (23-25). One objective of the
U.S. Department of Health and Human Service’s Healthy
People 2010 guidelines is to increase to 30% the proportion
of adults who perform physical activities that enhance and
maintain muscular strength and endurance (25).

Community-based programming and community leaders
Exercise programs can be executed in a variety of settings. People may choose to exercise at home, with a group

at their faith-based organization, or at a sport and fitness
facility. Home-based programs, for instance, involve an
individual acquiring materials — including instructions
and illustrations as well as background and motivational
information — and then following the program at home.
One example is the widely disseminated Exercise: A Guide
from the National Institute on Aging (4). Home-based programs offer convenience and affordability but little opportunity for feedback or socializing. Other common venues
for exercise are fitness clubs, where individuals purchase
memberships that provide access to a range of equipment,
instructors, and classes. Although this setting allows for
feedback and social opportunities that are unavailable in
home-based programs, it may present barriers such as
cost, accessibility (i.e., location and transportation issues),
and individuals’ lack of confidence in using equipment or
participating in classes.
Community-based exercise programs are similar to programs operated in fitness clubs in that they bring groups
of participants together to exercise. In contrast, community-based exercise classes are held in public venues, such as
local community or recreational centers, churches, county
4-H buildings, or public housing facilities; also, “membership” is simply being a member of that local community.
Community-based programs often have a host organization that supports programs by providing equipment and
generating publicity. Community-based exercise programs
offer many advantages: they are typically more accessible,
less expensive, and less intimidating than programs in
fitness clubs, and they provide opportunities for feedback
and social and peer support, which have a positive impact
on long-term behavior change (26-35). Community-based
programs have also been shown to increase knowledge
and awareness of health-related behaviors (e.g., making
healthy food choices) and to promote and support longterm behavior change (26-28). Because of these advantages, community-based exercise programs may be more
feasible and sustainable than home-based programs or
those requiring membership (29,30).
The StrongWomen Program is a community-based exercise program that focuses on increasing women’s access
to regular strength training opportunities and increasing knowledge about the importance of regular strength
training (35-37). Community leaders assist in executing
community-based programs in the following areas: administrative tasks (e.g., registration), program promotion (e.g.,
fliers, informational meetings), class organization, sched-
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uling, set up, conducting the classes, and responding to
program participants’ questions, needs, and feedback. The
formal title for a community leader who has been trained
to implement the StrongWomen Program is StrongWomen
Program Leader, hereafter referred to as program leader.

Research, demographics, and the social environment
Several factors converged in the 1990s to create a fertile
environment for the dissemination of a community-based
strength training program targeted to women. During
this period, research was published that demonstrated
the importance of lifting weights as age increases, particularly for women (13,16-19). The publication of the Strong
Women books and similar publications translated much
of the research into practical strategies for individual use
(38-40). In addition, several other communication and
media elements — ranging from television and radio to
print and online publications — supported the message of
the importance of strength training for women.
Concurrently, the absolute numbers of middle-aged and
older women (aged 40 or older) was growing, increasing
the number of potential program participants. From 1990
to 2000, the number of women aged 40 or older grew by
23.3%, compared with a 13.2% growth in the total population (41,42). Women were also increasingly engaged in
their own health, becoming more educated about their
options for maintaining good health as they approached
midlife and becoming more empowered to engage actively
in making healthful decisions (43-45).
An increased awareness and promotion of exercise at
the local, state, and national levels fueled the interest in
making healthier choices. In particular, the ACSM and
the Centers for Disease Control and Prevention were publishing clear, discernible messages about the importance
of physical activity in general and strength training in
particular (14,46). Chapter 22 of the Healthy People 2010
report presented data on strength training practices in the
late 1990s and goals for 2010, including goals for the proportion of older adults to participate in strength training
exercises (25,35,36).
This environment prompted the development of the
StrongWomen Program. The goal of the program was to
translate the strength training research into a practical
application that program leaders could implement in their
communities for a broad audience of women. With the

growing interest and demand from the target population
of women and the support of recent research, the timing
was optimal for women to gather and work toward the
goals of improved health and wellness. The StrongWomen
Program was designed to meet these goals and to provide
the additional benefit of a supportive social community of
“strong women” program participants and leaders.
The combination of a strong and growing research base,
demographic changes in the target population, and the
recognition that social support is an important element of
participation in exercise programs made the development
and dissemination of the StrongWomen Program timely
(Figure 1).

Figure 1. Contextual concept for development and dissemination of the
StrongWomen Program, a community-based strength training program
targeted to women aged 40 or older. ACSM indicates American College of
Sports Medicine; CDC, Centers for Disease Control and Prevention.

Program Design
The mission of the StrongWomen Program was to
increase the health and vitality of middle-aged and older
women across the country. To achieve this mission, the
principal objective was to disseminate an easily sustainable, evidence-informed, community-based strength training program targeted to middle-aged and older women.

Overcoming barriers to program implementation
Barriers to implementing safe and effective exercise
programs, particularly for older individuals, are common.
They include program fees, physical accessibility, scheduling, equipment purchase, and identifying qualified leaders. One goal of the StrongWomen Program was to review
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existing research and publications to address potential
barriers proactively during the development phase and,
therefore, create a curriculum, training, and support system for leaders that would address and minimize potential
obstacles to implementation and sustainability. A discussion of barriers and how to overcome them follows.
Evidence-informed programming
Many academic institutions contribute to the growing
body of literature about the benefits of exercise for older
adults. Unfortunately, little of this research reaches
the public, and when it does, it is rarely translated into
practical and accessible exercise programs. We based the
StrongWomen Program on scientific research and public
health recommendations that advise older adults to perform strength training exercises at least twice weekly; this
foundation provides the essential element of credibility for
the program (17,23-25,46-52).
Community-based programming
We designed the StrongWomen Program as a communitybased program to be implemented in nonprofit community
settings and organizations. We aimed to make the program
as affordable, accessible, and approachable as possible and
to use the social support of program participants and leaders to promote sustained behavior change. We encourage
program leaders and their organizations to facilitate communication and networking among program participants.
Educating health care providers
Another barrier to exercise programs for older adults is
the lack of knowledge among physicians and other health
care providers about evidence-informed exercise programs
that are available to their patients. The StrongWomen
Program Tool Kit (described below) includes an easy-toread information sheet that participants can give to their
health care provider, along with a packet of peer-reviewed
research articles detailing the scientific basis for the program. We distribute contact information for our staff and
each site’s leader to foster communication between health
care providers and program administration and leaders
(4-6,10-13,16-22).

Experience of the StrongWomen Program participants
StrongWomen Program classes last approximately

1 hour and consist of 5 minutes of warm up (e.g., walking,
marching in place), 40 minutes of strength training, 5 minutes of balance training, and 5 minutes of cool down (i.e.,
stretching and flexibility exercises). The StrongWomen
Program is a 12-week session with two 1-hour classes per
week on nonconsecutive days. Generally, eight to 15 participants per class participate in the 12-week session as a
group. Most program leaders operate subsequent sessions
as a maintenance program for a group that has completed
a 12-week session while initiating separate sessions for
new groups. We encourage participants to perform the
strength training exercises on their own on a third nonconsecutive day of the week. To assist them, leaders distribute
copies of the exercise descriptions and illustrations as well
as a list of local resources for other physical activity opportunities (e.g., walking clubs). Program leaders may choose
to make minor adjustments to the recommended program.
For example, they may schedule a 10-week class instead
of a 12-week class.
The greatest variation in program logistics is in participant cost and equipment. The out-of-pocket cost to participants ranges from none (when no class fee is charged
and equipment is provided by the program) to $120 for 12
weeks of classes ($5 per class twice per week), plus the need
to bring their own equipment. A typical fee for a session in
which all equipment is provided by the program is $48 to
$96 for 12 weeks of classes (or $2–$4 per class). Ultimately,
the program leader or the organization implementing
the program determines the fees and how the equipment
is acquired and paid for. The equipment per participant
includes at least two sets of dumbbells (i.e., a 5-lb and an
8-lb pair), an adjustable ankle weight (10–20 lb per cuff),
and an exercise mat or towel for floor exercises.
When participants must purchase their own equipment,
it costs approximately $50 to $80 ($10–$15 for dumbbells,
$30–$50 for a 20-lb ankle weight, and $10–$15 for an exercise mat). This estimate is for new equipment and includes
shipping and handling fees. Obtaining used equipment
and avoiding shipping and handling fees reduce costs
substantially.
When program leaders provide the equipment, the cost
varies but is typically less per participant than when
the participants purchase their own equipment because
weights and mats can be purchased at bulk discounts up to
50%. For example, the equipment cost for 10 participants
ranges from $25 to $40 per participant (and less if used
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equipment can be obtained). The meeting space and other
items that a program leader must provide to participants
include an adequately sized, well-lit room; a parking area;
sturdy chairs; and bathroom facilities.

The StrongWomen Program curriculum: workshop and
tool kit
The foundation of the StrongWomen Program is the
written manual (the tool kit) and the hands-on training for
program leaders (the workshop). Collectively, the workshop and tool kit form the curriculum for the program.
Neither is a stand-alone entity; each potential leader must
attend the workshop to receive the tool kit and subsequently implement the program.

The StrongWomen Workshop
During the full-day workshop (8 hours, including a
working lunch), program leaders participate in a series
of seminars and hands-on sessions based on the content
of the tool kit. During the hands-on sessions, they learn
how to instruct participants on the strength training and
flexibility exercises. The tool kit describes and illustrates
all exercises, and participants model, review, and practice
them several times throughout the workshop.
The workshop also introduces program leaders to the
two types of assessment and evaluation tools that can be
used to measure participants’ progress and satisfaction
with the program. One tool is a questionnaire designed to
help program leaders receive detailed subjective feedback
from participants about a range of topics related to their
program. The second is an objective measure of change in
physical parameters that relate to program participation,
including muscular strength, endurance, agility, flexibility, and balance. This second tool is excerpted with permission from the Senior Fitness Test (53); it provides norms
for each physical assessment for women aged 60 or older.
Proactively minimizing barriers to participation is a
priority for increasing access to the program, and the
workshop, therefore, includes a 30-minute brainstorming
session to address issues related to fees and costs. We
strongly encourage program leaders to assist and facilitate
participation by any individual who is interested in joining the class, regardless of income. A few of the strategies
discussed during the brainstorming session have included
soliciting donations (e.g., equipment, money, space, par-

ticipant incentives such as T-shirts and water bottles) and
negotiating discounts from local vendors and organizations. We transcribe notes from the discussion as well as
other questions and answers posed during the workshop
and distribute them to program leaders at the end of the
day. Workshop attendance at Tufts University is $300 per
attendee and includes the StrongWomen Program tool
kit as well as breakfast and lunch. Cost of attendance at
off-site workshops varies, depending on sponsorship and
resources, but it never exceeds the $300 fee.
The StrongWomen Tool Kit
The StrongWomen Tool Kit (54) is a 200-page binder
that includes the information and supporting materials
that a program leader needs to implement and maintain
the StrongWomen Program. In addition to the main content, the tool kit includes several sets of separately collated handouts that are intended for use with participants,
their health care providers, and the news media. These
handouts include nutrition fact sheets (to give to participants), a packet of peer-reviewed journal articles outlining
the benefits of strength training (to give to health care providers), and a sample press release and program summary
sheet (to give to the news media). In addition, we provide
a physician consent-to-exercise document; we strongly
suggest that leaders collect physician consent forms for all
participants, but we do not require that they do so. Table
1 presents the tool kit table of contents (54).

Dissemination
Dissemination began in May 2003 in three parts:
recruiting leaders and forming key partnerships, soliciting
participant interest and supporting program implementation, and promoting growth and sustainability.

Part 1: Recruiting leaders and forming key partnerships
The first group of program leaders were members of
organizations that have since become key partners with
the StrongWomen Program: hospitals, nonprofit outpatient
wellness centers, and the National Extension Association of
Family and Consumer Sciences branch of the Cooperative
State Research, Education, and Extension Services (hereafter referred to as the Extension Service), which is under
the direction of the U.S. Department of Agriculture.
Individuals from these organizations had seen the Strong
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Women books and were interested in operating programs
within their own organizations on the basis of the research
and practical applications presented in the books. They
contacted Tufts University with their interest, and the
StrongWomen Program began shortly thereafter.
Hospitals and nonprofit outpatient wellness centers — in
particular, women’s wellness centers — are important for
the StrongWomen Program because they are often at the
core of women’s health services within a community. In
addition to offering standard medical care, such as family
practice, gynecology, and endocrinology, women’s wellness
centers may offer community programming such as outpatient exercise and nutrition classes. Hospitals are also
important for the StrongWomen Program because they
provide a large audience of potential program participants
and they usually have the space and resources necessary
for implementing and maintaining the program. Because
the StrongWomen Program is in-house at a hospital or
wellness center, physicians perceive the program as a safe
and viable option for their patients.
Extension Service educators, who are in every county in
every state, offer research-based health information and
programs to their communities. Collaboration with the
StrongWomen Program helps Extension Service agents
to bring knowledge, awareness, education, and researchbased programming to community members and to
increase the Extension Service’s reach in underserved and
rural locations (a focus area for the Extension Service).
Since the inception of the StrongWomen Program, collaboration with clinics and the Extension Service has
been vital to disseminating the program. Knowledge of
the program has spread within the networks of these
organizations by internal newsletters, bulletin boards,
word-of-mouth, and formal presentations at professional
meetings. At the national conference of the Extension
Service in October 2004, we trained 150 program leaders
at a StrongWomen Program Workshop. (Most workshops
have 15–40 attendees.) The broad geographic range represented by program leaders at this workshop expanded
the dissemination of the StrongWomen Program and supported grassroots awareness.
Prospective program leaders also learn about the
StrongWomen Program through the Strong Women
book series and its related Web site (www.strongwomen.
com) and the StrongWomen Program Web site (go.tufts.

edu/strongwomen), which can be accessed directly or linked
through www.strongwomen.com (38,39). Through www.
strongwomen.com, any individual can sign up to receive
the free monthly electronic newsletter, which includes
the following: a research update, such as new study findings and take-away messages; upcoming public talks,
forums, summits, and events; upcoming StrongWomen
Workshops; reader questions and our answers; reader
success stories; and a recipe of the month. This newsletter
has approximately 26,000 subscribers. The StrongWomen
Program Web site contains details about the program,
the workshop agenda, and upcoming workshop dates and
locations. Individuals can contact the program manager
through this Web site to request to be added to an e-mail
list for upcoming workshop announcements, which are
sent regularly throughout the year.
Some program leaders learn about the program and
training through the books, Web sites, or some other way,
and, therefore, attend the workshop on their own initiative; many program leaders are sent by their employer
or an organization. We now require program leaders to
be strength training actively at the time they attend the
workshop; until the 2004 telephone survey (detailed later
in this article), this requirement was only a strong recommendation. In addition, program leaders must implement
the StrongWomen Program only in nonprofit organizations, such as senior centers, hospital outpatient centers,
Extension Service locations, assisted living facilities, or
faith-based organizations. A simple preregistration worksheet assesses the qualifications for nonprofit status.
The StrongWomen Program highly recommends, but
does not require, that program leaders have at least two
of the following: an educational background in a field such
as health services, nutrition, exercise physiology, physical therapy, or public health; some experience in providing exercise instruction; and certification by a reputable
health and fitness organization, such as the National
Strength and Conditioning Association, the ACSM, or the
American Council on Exercise. As of July 2006, program
leaders have ranged in age from 21 to 83 years, with a
mean age of 50 years, and have had a diverse range of
professional backgrounds (Table 2).

Part 2: Soliciting participant interest and supporting program implementation
To help new program leaders implement the StrongWomen
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Program in their communities, we encourage them to follow several steps: 1) read the entire tool kit within 1 week
of the workshop; 2) find an organization to host the program and a space to operate the program (if they do not
already have ties to a hosting organization); 3) determine
the pricing structure, equipment, and schedule for their
StrongWomen Program, working with their hosting organization; 4) plan and publicize an informational meeting
about the program using the publicity materials provided
in the tool kit or other means; and 5) operate their first
StrongWomen Program within 3 to 6 months of attending the workshop. New and experienced program leaders
can receive support for implementing the StrongWomen
Program by e-mail or telephone from the program manager or by networking with other program leaders, many of
whom are listed on the StrongWomen Program Web site.
Virtually anyone can be a participant in the StrongWomen
Program. Program leaders recruit participants through
placing advertisements in local newspapers, posting fliers
throughout the community, or making announcements
through available newsletters and bulletins. The research
that provides the scientific basis for the program was conducted with women aged 40 to 91 years; we developed the
exercise programs with this audience in mind. However,
women may begin to lose muscle and bone mass at an
earlier age, and we encourage program leaders to allow
all women, regardless of age, to join the classes. As of July
2006, the age range of participants was 21 to 94 years with
a mean of 63 years. Strength training is important for men
as well; although we encourage program leaders to include
men who wish to join, preliminary data show that most
participants are women.

Part 3: Promoting growth and sustainability
A variety of mechanisms are in place for long-term
maintenance of the StrongWomen Program. Two maintenance objectives are to educate current and potential program leaders using the most up-to-date evidence-informed
programming possible and to continue to assist them in
implementing and sustaining their programs.
The program manager spends approximately 15 to 20
hours per week answering 200 to 300 e-mails and 40 to
60 telephone calls from program leaders. The program
manager responds to questions from prospective program
leaders who are considering attending a workshop and
from current program leaders to support implementa-

tion of existing programs. This support includes assisting
with space, equipment, and resource issues; helping with
incentive and reward programs for participants; working with volunteer assistants to program leaders on class
set-up and other issues; and helping program leaders
identify modifications for exercises to improve accessibility
for some participants. The program manager also publicizes continuing education events and curriculum updates
among program leaders through the e-mail list and the
StrongWomen Program Web site.
The StrongWomen Ambassador training program is
another component of program growth and sustainability. Seven ambassadors conduct workshops in Alaska,
Arkansas, Colorado, Kansas, Oregon, and Pennsylvania.
These individuals participate in a more extensive training process than the workshop provides, and they are
then qualified to hold workshops within their own states
to train new program leaders. Ambassadors are also
important for program sustainability by serving as local
resources for program leaders. To become an ambassador, a program leader must have been actively operating
programs in his or her state for at least 6 months. Then
he or she must attend a second program leader workshop,
which is identical to the first. At this second workshop, we
give the teaching materials to the potential ambassadors
and instruct them to observe the teaching process instead
of the workshop content. After the second workshop, we
require prospective ambassadors to plan, execute, and follow up on their own workshop attended by members of the
public and their hosting organization. In addition to allowing the candidate to demonstrate a mastery of the entire
curriculum, this workshop provides an opportunity for the
candidate to demonstrate support from his or her sponsoring organization; both demonstrations are requirements
for becoming an ambassador. The program manager determines the guidelines and protocols in collaboration with
each potential ambassador and the hosting organization
(because logistics may vary site by site) and attends the
workshop to oversee its complete execution.
The aims for long-term sustainability of the StrongWomen
Program are to focus efforts on creating supplementary curriculum materials, such as additional evidenceinformed exercise programs that participants will require
as their strength and fitness increase; on facilitating the
leadership and training of additional ambassadors, who
are critical to maintaining the reach and momentum of
the program’s growth; and on creating advanced work-
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shops and educational opportunities for program leaders
that will enable them to broaden the scope and capacity
of their leadership as agents of positive change in their
communities.

Assessment
Adherence to the curriculum — site visits
The program manager conducted site visits at six active
StrongWomen Program classes in Kansas, Oregon, and
Massachusetts during the first year of dissemination. The
primary component of the site visit was observation. During
the observation, the program manager observed one or
more complete exercise sessions at each site and graded
each of the following on a 5-point scale (1 = unacceptable, 2
= needs improvement, 3 = fair, 4 = good, 5 = excellent):
• Adequate space for participants and equipment (i.e.,
movement through range of motion)
• Equipment safety (e.g., sturdy chairs, appropriate dumbbells, nothing makeshift)
• Location safety and accessibility (e.g., availability of
parking, adequate lighting, dry floors)
• Execution of exercise program (i.e., proper use of equipment, speed, demonstration and feedback on exercise
form, rest periods, and verbal prompting and encouragement)
Following the observation, the program manager conducted interviews with participants as a group and with
leaders individually. Interviews were related to program
logistics (e.g., scheduling, class length), level of participant
comfort with their leader, opinions on enjoyment of the
program, perceived benefits, and suggestions for changes.
The results revealed adherence to the curriculum in
terms of space, equipment, location, and exercise program
recommendations outlined in the tool kit. Adherence was
determined by an average score of at least 4 in all categories. In Kansas, two classes at one site scored an average
of 4.25; in Oregon, three classes at one site scored an average of 4.5; and in Massachusetts, three classes at one site
scored an average of 4.25.
Both program leaders and participants were satisfied
with the program logistics and outcomes related to participation. The primary requests from program leaders were

related to more guidance on fee structures and scheduling,
which is now addressed in greater detail during the workshop. Participant concerns were related to scheduling and
the desire for additional nutrition information. Scheduling
concerns were subsequently addressed with leaders and
expanded upon in the tool kit. Although the took kit
already included a chapter on nutrition, a packet of fact
sheets on nutrition (similar in content to the information
presented to program leaders in the tool kit) is now available for program leaders to distribute to participants.

Telephone survey
By September 2004, 142 program leaders from 13 states
had been trained; 139 were women. Of the 139 women,
31 (22%) were from urban areas, 55 (40%) were from suburban areas, and 53 (38%) were from rural areas. Of 130
program leaders with current contact information, 103
participated in a brief telephone survey (response rate,
79%). Of the 103 respondents, 72 (70%) had implemented
at least one StrongWomen Program, with a mean class
size of 11. The mean time between attending the workshop and starting the first program was 12 weeks (SD, 13
weeks). On the basis of logistic regression analysis that
we performed for a previous study (55), we found that
program leaders who had strength trained themselves
before attending the workshop were more likely than were
program leaders to have implemented the StrongWomen
Program. We also found that program leaders sent by
their employer or an organization to attend the workshop
were more likely to have implemented the program than
program leaders who attended the workshop on their own
initiative (55). We have conducted additional follow-up
surveys with program leaders and participants; findings
from these data are forthcoming.

Program leader and participant databases
Although we recommend that program leaders return
to their communities to implement the StrongWomen
Program within 3 to 6 months of the workshop, only some
do. Because the program’s mission is to increase access
to and participation in strength training programs by
middle-aged and older women, we track the number of
program leaders, their locations across the country, and
the number of StrongWomen Programs they implement.
We established two databases for this purpose, one for
program leaders and one for participants.
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We use the program leader database to collect and
maintain contact information and an accurate count and
geographic distribution of program leaders, whether they
were trained at Tufts University or by an ambassador
elsewhere in the country. We use these data to query program leaders about program implementation and participant compliance and to obtain their qualitative feedback
on program and curriculum needs for the future. We use
the participant database, which was populated by data
collected by program leaders with participants’ consent,
to conduct research related to long-term adherence to the
behavior of strength training. We have also used contact
information from this database to obtain feedback from
participants on the StrongWomen Program curriculum
and leaders. We sent surveys to all participants and program leaders in our databases in July 2006. We present
basic data from these surveys (e.g., mean age and age
range of program leaders and participants) in this article;
most of those data and their analysis (e.g., participant
compliance) are forthcoming.
As of July 2006, 39 workshops had been conducted for
881 program leaders from 43 states. Thirty-eight states
have active StrongWomen Programs (Figure 2). On the
basis of the 70% implementation rate and average class
size of 11 participants reported in the telephone survey,
we conservatively estimate that 6800 people had participated in StrongWomen Programs across the country
by July 2006. However, because many program leaders
conduct concurrent sessions (e.g., one program leader may
have three different groups, each meeting twice per week
for a total of 33 participants), the true number of participants is likely to be greater.

Conclusion
Our objective to increase middle-aged and older women’s
access to community-based strength training programs
was timely because of the growth of this population, current
physical activity recommendations, and increased awareness of the benefits and importance of strength training for
women as they age. The monthly StrongWomen newsletter, Web sites, and other correspondence (e.g., telephone,
e-mail) offered low-maintenance vehicles for regular communication with both existing and potential program leaders as well as leaders from key organizations.
Dissemination relied heavily upon establishing solid

Figure 2. Active StrongWomen programs and workshop sites as of July
2006. Dark green indicates states with active StrongWomen Program
classes (plus Ontario, Canada, not shown); white, states with active classes
and at least one workshop site; light green, states with no StrongWomen
Program classes or workshop sites.

partnerships within stable organizational networks (i.e.,
hospital-based wellness centers and the Extension Service).
An evidence-informed program, a straightforward curriculum, and the flexibility to implement the program in a
range of sites facilitated the successful implementation by
program leaders. For participants, the credibility, accessibility, and affordability as well as the social and peer
support inherent in the community-based structure of the
program likely contributed to their participation.
The mission of public health is to prevent disease and
promote health in the greater population. Among a myriad
of important issues, widespread access to exercise opportunities is a public health priority, and community-based
programs present a feasible strategy for addressing it.
The national dissemination of this strength-training program targeted to middle-aged and older women provides a
viable model and systematic method for increasing access
to evidence-informed exercise programming in a range of
community settings.

Acknowledgments
The authors acknowledge Stonyfield Farm, Inc,
the Australian Barbell Company, the National Aging
Blueprint, and the Farnsworth Trust for their financial
support of this work, as well as Francis Otting and Mary
Kennedy for their assistance with the StrongWomen
Program. This research was reviewed and approved by

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only
and does not imply endorsement by any of the groups named above.

www.cdc.gov/pcd/issues/2008/jan/06_0165.htm • Centers for Disease Control and Prevention



VOLUME 5: NO. 1
JANUARY 2008

the Tufts University Human Institutional Review Board
(approval no. 7049).

Author Information
Corresponding Author: Rebecca A. Seguin, MS, John
Hancock Center for Physical Activity and Nutrition,
Friedman School of Nutrition Science and Policy, Tufts
University, 150 Harrison Ave, Room 227, Boston, MA
02111. Telephone: 617-636-3740. E-mail: rebecca.seguin@
tufts.edu.
Author Affiliations: Christina D. Economos, Miriam E.
Nelson, John Hancock Center for Physical Activity and
Nutrition, Friedman School of Nutrition Science and
Policy, and Jonathan M. Tisch College of Citizenship and
Public Service, Tufts University, Boston, Massachusetts;
Raymond Hyatt, John Hancock Center for Physical Activity
and Nutrition and Friedman School of Nutrition Science
and Policy, Tufts University, Boston, Massachusetts;
Ruth Palombo, Friedman School of Nutrition Science
and Policy and Department of Public Health and Family
Medicine, School of Medicine, Tufts University, Boston,
Massachusetts; Peter N.T. Reed, John Hancock Center for
Physical Activity and Nutrition, Tufts University, Boston,
Massachusetts.

References
1. Physical activity and health: a report of the Surgeon
General. Atlanta (GA): U.S. Department of Health
and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic Disease
Prevention and Health Promotion; 1996.
2. Chakravarthy MV, Joyner MJ, Booth FW. An obligation for primary care physicians to prescribe physical activity to sedentary patients to reduce the
risk of chronic health conditions. Mayo Clin Proc
2002;77(2):165-73.
3. James PT, Leach R, Kalamara E, Shayeghi M. The
worldwide obesity epidemic. Obes Res 2001;9 Suppl
4:228S-33S.
4. Exercise: a guide from the National Institute on Aging.
Washington (DC): National Institutes of Health;
1999.
5. Watkins J, Roubenoff R, Rosenberg I. Body composition: the measure and meaning of change with aging.
Boston (MA): Foundation for Nutritional Advancement;

1992.
6. Roubenoff R. Sarcopenia and its implications for the
elderly. Eur J Clin Nutr 2000;54 Suppl 3:S40-7.
7. Roubenoff R, Hughes VA. Sarcopenia: current concepts. J Gerontol A Biol Sci Med Sci2000;55(12):M71624.
8. Coupland CA, Cliffe SJ, Bassey EJ, Grainge MJ,
Hosking DJ, Chilvers CE. Habitual physical activity
and bone mineral density in postmenopausal women
in England. Int J Epidemiol 1999;28(2):241-6.
9. Lewis RD, Modlesky CM. Nutrition, physical activity, and bone health in women. Int J Sport Nutr
1998;8(3):250-84.
10. Baumgartner RN, Koehler KM, Gallagher D, Romero
L, Heymsfield SB, Ross RR, et al. Epidemiology of
sarcopenia among elderly in New Mexico. [Published
erratum in: Am J Epidemiol 1999;149(12):1161.] Am J
Epidemiol 1998;147(8):755-63.
11. Bassey EJ, Fiatarone MA, O’Neill EF, Kelly M, Evans
WJ, Lipsitz LA. Leg extensor power and functional
performance in very old men and women. Clin Sci
(Lond) 1992;82(3):31-27.
12. Skelton DA, Young A, Greig CA, Malbut KE. Effects
of resistance training on strength, power, and selected
functional abilities of women aged 75 and older. J Am
Geriatr Soc 1995;43(10):1081-7.
13. Morganti CM, Nelson ME, Fiatarone MA, Dallal GE,
Economos CD, Crawford BM, et al. Strength improvements with 1 yr of progressive resistance training in
older women. Med Sci Sports Exerc 1995;27(6):906-12.
14. Kraemer WJ, Adams K, Cafarelli E, Dudley GA,
Dooly C, Feigenbaum MS, et al. American College of
Sports Medicine position stand. Progression models in
resistance training for healthy adults. Med Sci Sports
Exerc 2002;34(2):364-80.
15. Pruitt LA, Taaffe DR, Marcus R. Effects of a one-year
high-intensity versus low-intensity resistance training
program on bone mineral density in older women. J
Bone Miner Res 1995;10(11):1788-95.
16. Singh NA, Clements KM, Fiatarone MA. A randomized controlled trial of progressive resistance training
in depressed elders. J Gerontol A Biol Sci Med Sci
1997;52(1):M27-35.
17. Nelson ME, Fiatarone MA, Morganti CM, Trice I,
Greenberg RA, Evans WJ. Effects of high-intensity
strength training on multiple risk factors for osteoporotic fractures. A randomized controlled trial. JAMA
1994;272(24):1909-14.
18. Nelson M, Layne J, Nuernberger A, Allen M, Judge

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only
and does not imply endorsement by any of the groups named above.

10

Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2008/jan/06_0165.htm

VOLUME 5: NO. 1
JANUARY 2008

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

J, Kaliton D, et al. Home-based exercise training in
frail elderly: effects on physical performance. Med Sci
Sports Exerc 1997;29(5):5110.
Dalsky GP, Stocke KS, Ehsani AA, Slatopolsky E, Lee
WC, Birge SJ Jr. Weight-bearing exercise training
and lumbar bone mineral content in postmenopausal
women. Ann Intern Med 1988;108(6):824-8.
Baker K, Nelson M, Vu D, Burriesci R, Felson D,
Roubenoff R. Safety and efficacy of a home-based
progressive resistance training program for knee
osteoarthritis in the elderly. Med Sci Sports Exerc
1998;30(S5):476.
Castaneda C, Layne JE, Munoz-Orians L, Gordon
PL, Walsmith J, Foldvari M, et al. A randomized controlled trial of resistance exercise training to improve
glycemic control in older adults with type 2 diabetes.
Diabetes Care 2002;25(12):2335-41.
Layne JE, Nelson ME. The effects of progressive
resistance training on bone density: a review. Med Sci
Sports Exerc 1999;31(1):25-30.
Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge
JO, King AC, et al. Physical activity and public health
in older adults: recommendation from the American
College of Sports Medicine and the American Heart
Association. Med Sci Sports Exerc 2007;39(8):1435-45.
American College of Sports Medicine Position Stand.
The recommended quantity and quality of exercise
for developing and maintaining cardiorespiratory and
muscular fitness, and flexibility in healthy adults.
Med Sci Sports Exerc 1998;30(6):975-91.
DATA2010—the Healthy People 2010 database. Focus
area 22: physical activity and fitness. Atlanta (GA):
U.S. Centers for Disease Control and Prevention;
2006.
Economos CD, Brownson RC, DeAngelis MA, Novelli
P, Foerster SB, Foreman CT, et al. What lessons
have been learned from other attempts to guide social
change? Nutr Rev 2001;59(3 Pt 2):S40-S56.
Luepker RV, Raczynski JM, Osganian S, Goldberg RJ,
Finnegan JR Jr, Hedges JR, et al. Effect of a community intervention on patient delay and emergency medical service use in acute coronary heart disease: the
Rapid Early Action for Coronary Treatment (REACT)
Trial. JAMA 2000;284(1):60-7.
Dollahite J, Hosig K, Adeletti White K, Rodibaugh
R, Holmes T. Impact of a school-based community
intervention program on nutrition knowledge and
food choices in elementary school children in the rural
Arkansas Delta. J Nutr Educ 1998;30(5):289-93.

29. Leung MW, Yen IH, Minkler M. Community based
participatory research: a promising approach for
increasing epidemiology’s relevance in the 21st century. Int J Epidemiol 2004;33(3):499-506.
30. Minkler M. Community-based research partnerships: challenges and opportunities. J Urban Health
2005;82(2 Suppl 2):ii3-12.
31. Potvin L, Cargo M, McComber AM, Delormier T,
Macaulay AC. Implementing participatory intervention and research in communities: lessons from the
Kahnawake Schools Diabetes Prevention Project in
Canada. Soc Sci Med 2003;56(6):1295-305.
32. Israel B, Schultz A, Parker E, Becker A, Allen A,
Guzman J. Critical issues in developing and following
community-based participatory research principles.
In: Minkler M, Wallerstein N, editors. Communitybased participatory research for health. San Francisco
(CA): Jossey-Bass; 2003. p. 53-76.
33. Lomas J. Social capital and health: implications
for public health and epidemiology. Soc Sci Med
1998;47(9):1181-8.
34. Israel BA, Schulz AJ, Parker EA, Becker AB. Review
of community-based research: assessing partnership
approaches to improve public health. Annu Rev Public
Health 1998;19:173-202.
35. U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention. Promoting
physical activity: a guide for community action.
Champaign (IL): Human Kinetics; 1999.
36. Healthy People 2000: midcourse review and 1995 revisions. Washington (DC): U.S. Department of Health
and Human Services; 1995.
37. U.S. Department of Health and Human Services.
Healthy people in healthy communities. Washington
(DC): U.S. Government Printing Office; 2001.
38. Nelson M, Wernick S. Strong women stay young. New
York (NY): Bantam Books; 1997.
39. Nelson M, Wernick S. Strong women, strong bones.
New York (NY): G.P. Putnam’s Sons; 2000.
40. Editors of the Prevention health books for women. Fit
not fat at 40-plus: the shape-up plan that balances
your hormones, boosts your metabolism, and fights
female fat in your forties — and beyond. Emmaus
(PA): Rodale; 2002.
41. Morgan D. Facts and figures about the baby boom.
Generations 2003;22(1):10-5.
42. Population Estimates Program. National intercensal
estimates (1990–2000). Washington (DC): U.S. Census
Bureau.
http://www.census.gov/popest/archives/

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only
and does not imply endorsement by any of the groups named above.

www.cdc.gov/pcd/issues/2008/jan/06_0165.htm • Centers for Disease Control and Prevention

11

VOLUME 5: NO. 1
JANUARY 2008

43.

44.
45.

46.
47.

48.

49.

50.

51.

52.
53.
54.
55.

EST90INTERCENSAL/US-EST90INT-datasets.html.
Accessed February 1, 2007.
Mutschler P, Murphy E. Taking steps and making
choices: a look at research on women’s health after
50. Conference proceedings. Waltam (MA): National
Center on Women and Aging; 2000.
Avis N, Crawford S. The baby boomers grow up:
contemporary perspectives on midlife. Mahwah (NJ):
Lawrence Erlbaum Associates; 2006. p. 75-109.
Coleman PK, Reardon DC, Lee MB. Women’s preferences for information and complication seriousness
ratings related to elective medical procedures. J Med
Ethics 2006;32(8):435-8.
Seguin R, Epping J, Buchner D, Bloch R, Nelson M.
Growing stronger: strength training for older adults.
Boston (MA): Tufts University; 2002.
Baker KR, Nelson ME, Felson DT, Layne JE, Sarno R,
Roubenoff R. The efficacy of home based progressive
strength training in older adults with knee osteoarthritis: a randomized controlled trial. J Rheumatol
2001;28(7):1655-65.
Beniamini Y, Rubenstein JJ, Faigenbaum AD,
Lichtenstein AH, Crim MC. High-intensity strength
training of patients enrolled in an outpatient cardiac rehabilitation program. J Cardiopulm Rehabil
1999;19(1):8-17.
Cussler EC, Lohman TG, Going SB, Houtkooper LB,
Metcalfe LL, Flint-Wagner HG, et al. Weight lifted in
strength training predicts bone change in postmenopausal women. Med Sci Sports Exerc 2003;35(1):10-7.
Fiatarone MA, Marks EC, Ryan ND, Meredith CN,
Lipsitz LA, Evans WJ. High-intensity strength training in nonagenarians. Effects on skeletal muscle.
JAMA 1990;263(22):3029-34.
Nichols JF, Nelson KP, Peterson KK, Sartoris DJ.
Bone mineral density responses to high-intensity
strength training in active older women. J Aging Phys
Act 1995;3(36):26-38.
American College of Sports Medicine position stand.
Osteoporosis and exercise. Med Sci Sports Exerc
1995;27(4):i-vii.
Rikli R, Jones J. Senior fitness test. Champaign (IL):
Human Kinetics; 2001.
Nelson M, Seguin R. The StrongWomen tool kit.
Boston (MA): Tufts University; 2003.
Seguin R, Hyatt R, Kennedy M, Irish S, Nelson M.
The StrongWomen Program: evaluation of a community-based exercise program and its leaders. Med Sci
Sports Exerc 2005;37(5):S246.

Tables
Table 1. Table of Contents for Tool Kit, StrongWomen
Community Strength Training Program, 2006
Caution

A note about implementing community exercise
programs

Foreword

The inspiration and motivation to develop the
program

Mission and
Objectives

The mission statement and objectives for the
program

Chapter 1

The benefits of strength training for women — the
research behind the program

Chapter 2

Starting a program — leaders, sites, space,
equipment, promotion, and scheduling

Chapter 3

Participant screening — contact information,
medical history, screening tools, and consent

Chapter 4

StrongWomen Program — two strength training
programs, general exercise safety

Chapter 5

Keeping track and participant assessments
— contact and attendance sheets, exercise logs,
evaluations, and assessment tests

Chapter 6

Leadership — leader styles, skills, professionalism, courtesy and respect, communication, and
selecting peer leaders

Chapter 7

General physical activity — different modes, walking programs, community involvement

Chapter 8

Nutrition for optimal health

Chapter 9

Frequently asked questions

Chapter 10

Resources

Acknowledgments

Gratitude for individuals and organizations that
supported program development

References

Research citations

Handouts

Research packet, tracking packet, nutrition fact
sheets, informational/media packet

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only
and does not imply endorsement by any of the groups named above.

12

Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2008/jan/06_0165.htm

VOLUME 5: NO. 1
JANUARY 2008

Table 2. Program Leaders (N = 881) by Occupation,
StrongWomen Community Strength Training Program, 2006
Occupation

No. (%)

Extension agent

379 (43.0)

Fitness instructor or personal trainer

69 (7.8)

Physician or nurse

36 (4.1)

Physical therapist

16 (1.8)

Nutritionist or dietician

14 (1.6)

Other health care worker

52 (5.9)

Community educator or community organizer

51 (5.8)

Academic educator

18 (2.0)

Student

11 (1.2)

Self-employed
Other
Data field blank on registration form

12 (1.4)
96 (10.9)
127 (14.4)
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