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Abstract
Background—A major challenge following successful weight loss is continuing the behaviors
required for long-term weight maintenance. This challenge may be exacerbated in rural areas with
limited local support resources.

Objective—This study describes and compares program costs and cost-effectiveness for 12-
month extended care lifestyle maintenance programs following an initial 6-month weight loss
program.

Design—A 1-year prospective controlled randomized clinical trial.

Participants/Setting—The study included 215 female participants age 50 or older from rural
areas who completed an initial 6-month lifestyle program for weight loss. The study was
conducted from June 1, 2003, to May 31, 2007.

Intervention—The intervention was delivered through local Cooperative Extension Service
offices in rural Florida. Participants were randomly-assigned to a 12-month extended care program
using either individual telephone counseling (n=67), group face-to-face counseling (n=74), or a
mail/control group (n=74).

Main Outcome Measures—Program delivery costs, weight loss, and self-reported health status
were directly assessed through questionnaires and program activity logs. Costs were estimated
across a range of enrollment sizes to allow inferences beyond the study sample.

Statistical Analyses Performed—Non-parametric and parametric tests of differences across
groups for program outcomes were combined with direct program cost estimates and expected
value calculations to determine which scales of operation favored alternative formats for lifestyle
maintenance.

Results—Median weight regain during the intervention year was 1.7 kg for participants in the
face-to-face format, 2.1 kg for the telephone format, and 3.1 kg for the mail/control format. For a
typical group size of 13 participants, the face-to-face format had higher fixed costs, which
translated into higher overall program costs ($420 per participant) when compared to individual
telephone counseling ($268 per participant) and control ($226 per participant) programs. While
the net weight lost after the 12-month maintenance program was higher for the face-to-face and
telephone programs compared to the control group, the average cost per expected kilogram of
weight lost was higher for the face-to-face program ($47/kg) compared to the other two programs
(approximately $33/kg for telephone and control).

Conclusions—Both the scale of operations and local demand for programs are important
considerations in selecting a delivery format for lifestyle maintenance. In this study, the telephone
format had a lower cost, but similar outcomes compared to the face-to-face format.

Keywords
Obesity; cost-effectiveness; randomized trial; rural health

INTRODUCTION
Despite equal or higher prevalence of obesity (1-3), sedentary lifestyle (3-5), and associated
chronic diseases in rural counties in the United States (U.S.) (3-8), rural residents face many
challenges in accessing health care services. Positive lifestyle behaviors that contribute to
achieving a healthy weight may prevent or delay onset of certain chronic diseases including
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diabetes, and are therefore important considerations for rural residents (9). Other clinical
research has indicated the efficacy of lifestyle interventions to improve diet, increase
exercise, and achieve weight reduction, (10-13) but also have indicated that participants
commonly re-gain much of the lost weight within a year of treatment (10,13-15). Distance to
center-based care can present a barrier to ongoing participation in programs to improve
weight maintenance in rural communities (1,6). Therefore, it is critical to examine
alternative delivery methods for lifestyle maintenance programs to serve rural residents.
This area has been studied previously with respect to outcomes and cost for individual
versus group telephone counseling programs, with an emphasis on total costs for participants
and program delivery combined (16,17). However, from a programmatic perspective, the
economies of scale* that may be possible in urban settings might not exist in rural areas and
can limit program offerings. This paper addresses this knowledge gap by focusing on
program delivery costs of alternative formats for lifestyle maintenance programs.

Programmatic decision making in cost-effectiveness studies requires two basic questions: 1.
Is the outcome of a program superior (or inferior) to others? and 2. Is the cost of a program
lower (or higher) compared to others? Earlier work used randomized trial data to address the
first question in finding that both the telephone and face-to-face formats were superior to an
education/control group in limiting post-reduction weight regain at 12 months (p<0.05), but
the two experimental program formats had weight regain outcomes that were statistically
equivalent (16). An exploratory cost description was conducted in conjunction with the
published clinical trial results, but the initial assessment of costs included both program and
participant costs, was limited to a single program scale of operations, and was not provided
at a level of detail that would be helpful in assisting local decision making for rural
programs that may choose among program formats. Thus, the present study hypothesized
that: (1) the telephone format would cost less to deliver than the face-to-face program, but
more to deliver than the education/control program, and (2) the average cost-effectiveness
ratio of the telephone format would be similar or better than the face-to-face format and
better than the education/control program. The control group was anticipated to have lower
average costs across most scales of operation due to the limited program resources needed.
And, due to limited support offered to the control group, effectiveness was also anticipated
to be lower compared to the two active lifestyle maintenance programs. In addition to
examining these central economic hypotheses, this research aimed to offer information
regarding program cost characteristics across a range of operating scales to inform local
program decisions.

METHODS
Study Process and Recruitment

This research expanded the economic analysis for a previously-published prospective
randomized clinical trial. Recruitment of participants and protection of subjects procedures
were reviewed and approved by the full Institutional Review Board committee at the
University of Florida. Full details regarding the main randomized trial and results, including
participant recruitment, screening, and randomization procedures have been described in
detail elsewhere, but are briefly summarized here as they pertain to the economic analysis
(16).

Cooperative Extension Service (CES) offices in rural communities were the venues for the
clinical trial. Participants included rural women ages 50 to 75. This demographic was chosen

*In economics, “economies of scale” typically refers to a specific relationship between average costs and production levels in which
costs decrease with increasing output. Here, it specifically refers to decreasing average costs as the number of participants served per
program increases.
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because of World Health Organization (WHO) publications emphasizing interventions that
target weight loss and physical activity for women ages 50 and older and due to higher
prevalence of obesity in rural versus urban and suburban areas (18,19) . Other study criteria
required that participants: (1) resided in rural counties designated as Health Professional
Shortage Areas (HPSA’s) in Florida (20), (2) had a body mass index (BMI) greater than 30,
(3) weighed less than 159.1 kg, (4) did not have uncontrolled hypertension or diabetes
mellitus and (5) did not have a diagnosis within the prior 12 months of cardiovascular,
cerebrovascular, renal, or hepatic disease. Systematic clinical criteria for exclusion were:
substance abuse disorders, significant psychopathology, musculoskeletal problems that
prevented walking, and recent use of medications to promote weight loss. Study brochures
were mailed to approximately 15,000 households in the six rural counties where the program
was offered. The mailing list, purchased from a private agency, included households with
women in the designated age range based on U.S. Census data. Potential subjects who
responded to the announcement (N=559) were invited to attend an orientation session and, if
interested, consented to participate. Once consented, an initial health screening visit was
conducted and reviewed by the study physician, who determined the medical eligibility of
each screened participant.

Participants first completed an initial 6-month lifestyle modification program to promote
lifestyle behavior changes and weight loss. The program was delivered to groups of 10 to 14
participants at local Cooperative Extension Service (CES) offices by trained group leaders.
Group leaders for both the initial program and subsequent intervention were CES family and
consumer sciences agents or individuals with degrees in nutrition, exercise science, or
psychology who were hired for the study for their expertise in behavioral science, dietetics,
nutrition, and consumer education. Additional training with content-specific information
based on the Diabetes Prevention Program was provided to group leaders via initial and
ongoing training sessions (2,21,22). The initial 6-month program was offered at no charge to
study participants and included a low-calorie eating plan (at least 1200 kcal/day), cooking
demonstrations, strategies to increase physical activity, and training in behavior
modification strategies such as goal setting and self-monitoring of daily food intake (13,15).

Interventions and Program Costs
Participants who completed the initial 6-month lifestyle modification program were
randomly assigned to one of three 12-month extended care programs: 26 bi-weekly face-to-
face group counseling sessions in a group setting, 26 bi-weekly one-on-one telephone
counseling sessions, or 26 bi-weekly mailed newsletters without counseling (the education/
control group). All participants, regardless of study assignment, received handouts
describing how to use problem-solving strategies to handle obstacles to maintaining their
weight loss and were encouraged to continue using behavioral weight control strategies,
self-monitoring logs of food intake and physical activity.

Participants assigned to the control group were sent bi-weekly newsletters via regular postal
delivery during the follow-up phase and were assessed for body weight and other outcomes
12 months after the initial weight loss program concluded. Program costs for the control
group included staff time preparing and printing the newsletter, mailing costs, pre-paid
postage for participants to provide their self-monitoring logs, and time spent reviewing the
tracking logs provided by participants.

Participants assigned to the telephone counseling program received one-on-one contact with
a group leader every other week and were provided with pre-paid postage to provide self-
monitoring logs for review by program staff. The calls were scheduled in advance by the
group leader and typically lasted 15-20 minutes. Conversations addressed barriers to
maintaining eating and exercise behaviors required for sustaining lost weight. The program
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used a well-developed problem solving model developed by Perri and colleagues to help
guide the discussions with each participant (23-25), with an expectation that each participant
would complete at least 21 of the possible 26 calls. Program costs included group leader
time for the phone calls, which included set-up, call sessions, call re-scheduling when
needed, program training for the group leader, and telephone service to conduct the calls.

Participants in the face-to-face format attended bi-weekly meetings conducted as 1-hour
group sessions staffed by a group leader and program assistant. Content was similar to the
telephone-based program, but included group discussions and problem-solving. Program
costs included program leader and assistant time for program training, time conducting the
group meeting sessions (3 hours per meeting, which included session set-up, the main
sessions, make-up sessions, and clean-up), travel time and mileage for the group leader and
program assistant to attend the meetings, and the fair market value of space rental.*

Cost Measures
Study personnel collected outcome and cost data at three time points: baseline/enrollment, at
the conclusion of the initial lifestyle modification program (month 6), and after the 12-
month extended care phase (month 18). These measures included participants’ weight, and
self-reported health status along with a variety of socio-demographic characteristics. During
both the initial program and the extended care phase, participants were asked to keep
periodic logs that monitored food intake, exercise, and other activities related to lifestyle
maintenance. These logs were routinely collected and reviewed by program staff. Program
staff, including group leaders and assistant group leaders, recorded time spent in various
program activities including: counseling sessions, reviewing participant logs, administrative
tasks, and training. Mileage for the program team to travel to rural sites for in-person
sessions was based on the most direct route for a round-trip from the main study site, with
the group leader and assistant sharing a ride. Other measures of staff time were obtained via
treatment progress notes and self-reported recall of program staff activities for each of the
delivery formats. From these sources, typical staff time costs were calculated for each
delivery format. Payroll information was used to assess hourly wage rates for program staff;
a standard rate for fringe benefits, 30%, was added to the hourly wage rate. Validity of the
time and cost estimates was captured through verification of final estimates with multiple
project staff, consistency in reporting across program staff, and subsequent verification of
“typical, best-case, and worst-case” estimates by program leaders, assistants, the primary
project manager, and the study’s principal investigator. Where any systematic discrepancies
in estimates were noted, project logs and other source documents were re-reviewed with the
principal investigator to determine the most appropriate estimate.

Other Outcome Measures
Measures of participants’ weight were obtained Detecto® 402KL Physicians Beam Scales at
baseline, 6-months, and 18-months by a nurse or medical technician who was masked to
participants’ randomized assignment. For each assessment, participants were asked to step
on the scale two times to confirm their weight to the nearest 0.1 kilogram. While the overall
clinical trial was designed and powered to detect actual changes in kilograms of weight as
the primary outcome, the economic analysis presented here also used standardized weight
change criteria established by the Institute of Medicine (IOM) regarding successful weight
loss maintenance (26). Specifically, outcomes were classified into two categories: at least
5% weight loss maintained for 12 months, or 5% weight reduction not achieved and/or not

*While the CES offices donated the meeting space used in this study, there were two reasons to include this as a consideration in the
analysis. First, there is an opportunity cost associated with providing the space to this program versus others. Second, it is unclear
whether meeting space would be donated in other situations.
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maintained for 12 months. Self-rated health status (SRHS) measures relied on a standard
visual analog scale, similar to a thermometer, on which individual participants rated their
own health state on a scale from 0 (lowest) to 100 (highest). While this measure has the
advantages of minimal respondent burden and being commonly used in economic evaluation
studies, it is subjective. The multiple measures of outcomes were used to determine if there
were dimensions of outcomes for which one of the two experimental programs was superior
based on statistical analysis.

Analysis
The perspective for this analysis was that of the payer since the decision for a local county
or other community entity to offer a similar program would depend largely on the program
delivery costs rather than the costs of time and travel borne by individual program
participants. Analysis of costs and outcomes relied on multiple methods and two primary
software programs: Microsoft® Excel® 2010 and Stata™ version 10.1 (27,28). First,
statistical and economic analysis methods were used to describe costs and outcomes.
Program costs for each study arm were modeled according to fixed versus variable costs.
Then, total and average (per-participant) program costs were calculated for a typical group
size observed in the study (13 participants). Because program costs can vary with the scale
of program operations, extrapolation methods were used to estimate total and average
program costs for a range of group sizes. Thus, even though the fixed costs associated with
the face-to-face program were relatively high compared to the telephone format, these costs
were divided among more participants at larger scales of operation. In contrast, the variable
(per-participant) costs for the telephone program increased along with program size. Next,
overall expected values of program costs and participant outcomes were calculated for each
program format, with an initial assumption of 13 participants per group (29). Costs per
participant across a variety of program sizes were examined to determine whether optimal
program format was sensitive to possible economies of scale.

To model outcomes, a simple decision tree was developed to include the randomly-assigned
maintenance program along with the median initial weight reduction for each program and
change in weight during the 12-month lifestyle maintenance phase. From this model,
expected values for net kilograms of weight lost and expected change in SRHS were
calculated for each lifestyle maintenance program and overall using the observed weight and
SRHS from the study participants. The calculation of expected change in kilograms
following the 12-month program, for example, was the weighted average for each

participant observed in the program:  where “i” represents an
individual’s probability of the outcome and Δkg is the outcome (change in weight, measured
in kilograms). Although participant characteristics were largely independent of program
costs, random assignment of participants to program formats alleviated the potential for
participant characteristics to differentially impact other program outcomes across treatment
arms (16).

RESULTS
Of the 559 women screened for study participation, 298 initiated the 6-month lifestyle
modification program, and 234 completed the program and were randomly assigned to the
one of the three follow-up maintenance programs. Participants for whom final weight,
SRHS, and participant cost data were missing were excluded from the analysis (n=19). The
final analytic sample for the present cost analysis included the 215 participants assigned to
the face-to-face (n=74), telephone (n=67), or education/control (n=74) format. Analysis of
baseline characteristics such as weight, age, income, education levels, and health measures
indicated that the three programs were well-balanced. The only statistically-significant
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difference among the three groups was related to racial/ethnic composition; a larger
proportion of African-American women were assigned by chance to the telephone format.

The initial 6-month weight loss program showed statistically significant success in
promoting weight loss and improving measures of clinical health. The average starting
weight (assessed at baseline) was 97 kg. Most participants (83%) lost at least 5% of their
baseline weight during the initial 6-month weight loss program, with an average reduction of
10 kg, or approximately 10% of bodyweight. There were no statistical differences in initial
program weight loss success according to randomized group for the subsequent weight
maintenance program.

The main randomized clinical trial results indicated that most rural participants were
successful in losing a significant amount of weight during the initial 6-month program and
participants assigned to the telephone and face-to-face 12-month maintenance programs
regained significantly less weight than those in the mail/control group (16). Table 1
describes mean and median weight maintenance and self-reported health status outcomes
following the 12-month lifestyle maintenance program. Non-normality of the distributions
of data indicated use of non-parametric tests to assess statistical differences across the three
programs along with a Bonferroni adjustment for multiple comparisons. These adjusted tests
indicated no statistically significant differences across program formats using a p-value of
0.05. However, the sample sizes were inadequate to detect small differences between
groups.

Program costs were categorized as fixed costs that did not vary according to the number of
participants and variable costs that were incurred on a per-participant basis. As such, fixed
costs would be considered to be similar regardless of the number of participants. Variable
costs (rounded to the nearest half-dollar) were calculated as $46 per participant for the face-
to-face program, $84.50 for the control group, and $155.50 for the telephone group. Most
staff time was fixed for the face-to-face format; group leaders and program assistants
participated in each of the face-to-face sessions regardless of the number of attendees. The
fair-market value (opportunity cost) for local facility rental and staff time to conduct
meetings represented core fixed costs for the face-to-face program. However, there were
minimal variable costs, such as postage and mailings, related to individual participants.
Variable costs primarily entailed printing costs for handouts and staff time reviewing self-
monitoring logs. In contrast, staff time was primarily variable for participants in the
telephone format since the group leader’s time was dependent on the number of phone calls
needed for program completion. The primary costs for the control group were related to
newsletter preparation (a fixed cost) and review of participants’ logs (a variable cost), both
of which were managed by a staff program assistant.

Table 2 presents program cost calculations for a program size of 13 participants,
corresponding to the typical group size observed in the study. At this scale of operations,
total and average costs for the face-to-face program were highest, particularly when staff
travel costs were included.* Excluding travel costs, the per-participant estimate of total costs
was $420 for the 12-month face-to-face program. Costs for the telephone and control group
format were lower at $268 and $226, respectively.

Figure 1 expands the information provided in Table 2 with a summary of the total expected
program costs per participant for group sizes ranging from three to 20 participants. If the

*For this study, staff traveled from the main study site to the rural locations where the bi-weekly meetings were held. Because this
expense may not be relevant in most situations for program planning, calculations without travel costs were included for all other
results presented in this paper.
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program is offered to fewer than five participants, the telephone program was least costly;
average costs were even lower than those associated with the mail/control group. However,
because the primary cost for the control group was related to the fixed costs of newsletter
preparation, average costs for this format are lower for increasing scales of operation.
Higher fixed costs for the face-to-face format lead to higher overall costs at the scales of
operation studied here.

Tables 1 and 2 along with Figure 1 provide a description of the program outcomes and costs.
However, the descriptive findings do not offer strong evidence regarding which program
option rural communities should adopt based on cost-outcome criteria. Thus, a description
of average cost-to-expected outcome ratios was needed because a rural community would
likely offer a single program format rather than multiple formats. And, because the
outcomes of interest to decision-makers may be multi-faceted to include both weight loss
and other salient health outcomes, both net kilograms of weight lost and change in SRHS
were used as outcomes in Table 3 and Figure 2.

Assuming 13 participants per group (Table 3), the three programs had similar average costs
per expected point increase in SRHS ($42 to $48 per point gain from baseline to program
completion 18 months later), with the telephone program having the lowest cost per SRHS
point gain. The average cost per kilogram lost indicates a similar pattern, with the highest
ratio associated with the face-to-face counseling group (around $47) and lower ratios for the
education/control and telephone formats (both around $32.75). Figure 2 extends the
information presented in Table 3 across a range of potential program sizes for rural
communities to provide information that supports local program decision-making. Based
solely on this information, rural communities with limited resources that opt for one of the
“active” programs for lifestyle maintenance would be expected to choose the telephone-
based program to ensure a lower average cost per participant (Figure 1). With 17 or fewer
participants, the telephone program has lower average cost per point gain in SRHS (Figure
2, panel B) compared to the face-to-face program. However, the actual difference in both
these average cost-effectiveness ratios was modest for programs with at least ten
participants.

Discussion
Programs that result in successful initial weight loss and subsequent lifestyle maintenance
are complex and require tools and support methods that meet the unique needs of
participants. Learning which methods and modalities are effective is critical given the
epidemic rates of obesity and associated increased rates of morbidity and mortality. In the
present study, both the face-to-face and telephone forms of treatment delivery (interactive)
were more effective at helping participants maintain lost weight compared to the control
group. And, while both interactive formats were successful, telephone delivery was
generally less expensive to deliver and demonstrated a more favorable average cost-
effectiveness ratio for both kilograms lost and self-reported health status gains compared to
the face-to-face option for group sizes typical in rural areas. This result is directly related to
the higher fixed costs associated with the face-to-face program format, including space
rental and staff time, which were invariant to the number of participants. The telephone
counseling program required fewer fixed resources related to space and staffing, which
could make it a more attractive format for programs with limited resources.

The results of this study both complement and extend findings from other recent studies. For
example, a long-term follow-up clinical trial conducted by Wing and colleagues compared
face-to-face and internet-based weight loss maintenance programs with a newsletter control
(29-30) . Overall, they reported that newsletters were less effective in weight loss
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maintenance compared to the two interventions; however, cost-effectiveness was not a
component of the Wing et al. study. And, although it is not possible to directly compare all
the results presented in Table 3 and figure 2 to other studies, the expected cost per kilogram
of weight lost is similar to results reported by a variety of commercial weight loss programs
and the average weight loss maintained for at least a year was better than the typical results
of many commercial weight loss programs (31). The descriptive analysis of program costs
for the individual telephone program is consistent with results recently reported for other
trials indicating that remote counseling can support successful weight loss and lifestyle
maintenance as well as in-person programs (17,32). Results presented in this paper indicate
that the costs of remote individual telephone counseling are lower and may be preferable to
other delivery formats when effectiveness is equivalent.

One factor in interpreting these results is that costs per participant and average cost-
effectiveness depend, in part, on available local resources to offer programs. The total
program costs of a 12-month lifestyle maintenance program delivered to a group of 13
participants ranged from under $3000 for a program with bi-weekly newsletter mailings and
self-monitoring logs to almost $7500 for biweekly face-to-face group sessions requiring
travel for the program staff (Table 2). The average program cost per participant to offer the
12-month maintenance program for 13 participants ranged from $226 to $571 per
participant, which is comparable to the monthly costs for participants to join commercial
weight loss and lifestyle programs such as Weight Watchers©. A challenge in determining
relative cost effectiveness based on program size is that it is rare for lifestyle programs to be
offered for more than 20 participants per group, with a most common group size of 10-15
participants per group (13). The face-to-face program had the best expected outcomes, but
also the highest average cost among the three program types for groups with 20 or fewer
participants. While the face-to-face program may offer economies of scale for larger scales
of operation, the scale needed may exceed the program demand and capacity for many rural
communities. Three of the six counties included in this study had a local venue capacity that
would allow forty or more participants or classes, and three did not. Larger group sizes may
also limit the opportunity for individual attention to participants, which is a key component
of the behavioral lifestyle program concept. Though current understanding of the dynamics
of group size and attention with respect to effectiveness is limited, having such information
could influence optimal program choices.

Another factor to consider in determining which type of program to deliver is what modality
may be most accessible and well received by participants. Demand for lifestyle programs
may vary over time and across diverse rural areas. As such, frequency of program offerings
and resources available in unique local areas may need consideration in determining the
most cost-efficient program format. Telephone delivery to a few individual participants in
several smaller groups that are staggered to begin over time may require less content re-
training for program staff over 12-months than a single, yet larger, face-to-face or telephone
program that is offered for enrollment once each year. Larger classes may be an option for
areas that have ample venue space and can capture the needed economies of scale.
Participant convenience, a variable not considered in this analysis, may be a key
consideration for rural communities. For example, rural residents who do not own a car are
dependent on others or limited rural public transportation systems services (33); this may
limit rural residents’ ability to attend regularly scheduled face-to-face classes. For these
situations, a telephone program may be a more viable option.

There are several possible limitations to this research. First, the results presented in this
paper are descriptive and reflect a sample of participants who met the eligibility criteria for a
randomized clinical trial. Next, the analysis excluded participants who did not fully
participate in baseline and follow-up data collection efforts. Although imputation methods
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were feasible in the initial study that used weight regain from months 6 to 18 as the primary
outcome (16), there were not sufficient insights on how participants with missing outcome
data would differ to place “bounds” on these assumptions, which were needed for the
economic analysis. It is likely that across the program formats participants who completed
the study were more enthusiastic and motivated than those who did not. Third, the analysis
included several assumptions based on a detailed understanding of the programs offered and
participants who enrolled in the study. Readers should be cautious in generalizing these
assumptions to other study populations or programs. Additional studies with larger
populations and criteria to include men and a wider range of ages and group sizes would be
necessary to determine whether the results from the clinical trial sample would apply to
other rural populations. Finally, a consideration in designing the prospective measures for
this study was whether self-reported health status was a reasonable indicator of the lifestyle
program outcome. Given the multi-faceted goals of lifestyle maintenance, the simple visual-
analog measure over time was included to capture participants’ perception of their own
overall health status. Assessment of changes in quality-adjusted life years (QALYs) was
beyond the scope of the desired respondent time for survey data collection, but would be
indicated for future studies. Despite these limitations, this study offers several insights to
improve understanding of program costs and outcomes for post-weight reduction lifestyle
maintenance that can aid in decision-making regarding weight maintenance program format
for rural communities. The results highlight the important distinction between fixed and
variable costs in selecting optimal formats for community health programs. Such
information can assist diverse rural communities in careful planning and selection of
programs to promote healthy eating habits and lifestyle choices for local residents.

Conclusions
With obesity rates at an all-time high, it is critical for researchers to develop effective
treatment programs that promote weight loss and maintenance in ideal medical settings. But,
it is also important to develop these interventions for translation to the real-world that can be
implemented in any setting, including rural areas. In the present study, three lifestyle
maintenance program formats were compared for salient outcomes of weight change, health
status, and cost at one-year in six rural counties in the Southeast that was delivered through
Cooperative Extension Offices. While both the face-to-face and telephone programs were
most effective at minimizing weight regain, the telephone treatment modality had the most
favorable average cost effectiveness of the two. The scale of operations, availability of
resources, and local demand for programs are all important considerations in selecting a
delivery format for lifestyle maintenance in rural settings. However, this study suggests that
effective weight loss and maintenance programs can be economically delivered in multiple
modalities using an evidence-based problem-solving treatment approach. While more
research is needed, these results contribute to understanding how effective long-term
management of obesity can be delivered in a cost-effective manner in real-world rural
settings.
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Figure 1.
Program Cost per Participant by Scale of Operations and Program Type
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Figure 2. Average Cost-Effectiveness Ratios by Number of Program Participantsa
a Average Cost-effectiveness ratios were calculated using the methods described in Table 3.
However, for each program size presented in this table, average program costs were
estimated as the sum of fixed and variable costs per participant and divided by the expected
value for participant outcomes for each program format.
b SRHS represents self-reported health status
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Table 1
Weight loss and Self-Reported Health Status (SRHS) Outcomes at Month 18 by Extended
Care Program

Outcome Telephone
(n=67)

Face-to-Face
(n=74)

Control
(n=74)

Percent weight lost, months 0-18

  mean ± sd 8.4 ± 8.5 9.2 ± 8.8 7.3 ± 8.3

  median (IQR)
a 6.6 (2.1-12.9) 8.3 (3.1-14.6) 6.0 (0.5-13.1)

Kilograms regained, months 6-18

  mean ± sd 1.3 ± 5.5 1.1 ± 6.0 3.4 ± 6.0

  median (IQR) 2.1 (-2.6-5.9) 1.7 (-1.3-5.5) 3.1 (-0.2-7.2)

Kilograms lost since baseline, months 0-18

  mean ± sd 8.2 ± 8.4 9.0 ± 8.8 6.9 ± 7.8

  median (IQR) 5.6 (1.8-13.3) 8.0 (2.7-15.1) 5.7 (0.5-11.3)

Maintained initial loss of ≥5% weight

  Number of participants (%) 36 (54) 44 (60) 39 (53)

SRHS, 0-100 scale

  mean (month 18) ± sd
c 85.3 ± 11.0 84.9 ± 12.1 85 ± 13

  median (IQR) 90 (80-95) 90 (80-90) 90 (80-90)

Change in SRHS since Baseline

  mean ± sd 6.4 ± 15 8.8 ± 15 5.3 ± 14

  median (IQR) 5 (-2-16) 6.5 (0-15) 5 (0-15)

SRHS increased since baseline

  Number of participants (%) 38 (57) 52 (70) 45 (61)

Sample includes study participants who completed all assessments

Note: Due to non-normality of the distributions of the variables, non-parametric statistical tests (Wilcoxon rank-sum tests with a correction for
multiple comparisons) were conducted. Results indicated no statistically significant difference across program formats using an alpha of 0.05.
Weight regain from months 6-18 was significantly higher for the mail/control group without adjusting for multiple comparisons, but was only
marginally significant once this adjustment was included (p=0.67).

a
IQR = Inter-quartile Range

c
Baseline mean SRHS measures were: 78.8 ± 12.6 (telephone), and 76.1 ± 15.1 (face-to-face). Whereas the face-to-face group started with a lower

average measure, both formats had similar average and median measures for SRHS at month 18.
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Table 2
Program Delivery Costs by Maintenance Program, Example with 13 participants per

program
a

Costs
a Telephone Face-to-Face Control

Fixed Costs ($)

 Staff Time for Sessions
b - 2411

 Telephone Service or Facility Rental
c 360 1000 -

 Staff Training and Administrative Time
d 1099 1457 1838

 Staff Travel to/from Sessions
e 1966

  Subtotal: Fixed Costs (Excluding Travel) 1459 6834 (4868) 1819

Variable Costs ($)

 Staff time for Sessions
f 1270 - -

 Postage, Handouts, and printing 195 39 349

Subtotal: Variable Costs 2020 595 1099

Total Program Costs (And Costs Excluding
Travel)

$3479 $7429 ($5463) $2938

Average Cost per Participant (excluding travel) $268 $571 ($420) $226

a
Cost estimates are presented for the delivery of a 12-month maintenance program. These estimates exclude indirect operating costs that would not

differ by program such as office space for program staff, computer and other technical resources, administrative overhead, and utilities other than
telephone.

b
Each face-to-face group session required approximately 3 hours for both the group leader and program assistant, including time for make-up

sessions, setting up the room, and post-session clean-up. We assumed each leader and assistant attended 24 of 26 bi-weekly sessions, which was
typical for the study. Staff time values relied on wage rate information. For group leaders, an annual salary of $30,000 per year was assumed,
which corresponded to an hourly wage rate of $14.31 (=$30,000/2096 hours) plus fringe benefits (30%) for an effective hourly wage rate of
$18.60. For program assistants, the hourly wage rate was calculated using an annual salary of $24,000 per year, which corresponded to $11.45 per
hour plus fringe benefits, or $14.89 per hour.

c
Facility space for bi-weekly meetings was donated by the CES offices for the study. However, if a similar program were to be offered outside of

the research environment, fair-market value of similar facilities (e.g., CES offices, community churches with kitchen/meeting space) was estimated
to be $1000 per year.

d
Required leader training was 2 hours per month for the telephone and face-to-face program formats. Administrative time for documentation and

miscellaneous activities was estimated from staff time logs. Total (fixed) leader training and administrative time was estimated to be 43.5 hours
over 12 months for both the telephone and face-to-face formats. Assistants prepared the 26 bi-weekly mailings for the control group, which
required 4 hours of time for each mailing (26*4=104 total hours). Assistants were required to complete the 2-hour monthly training sessions for the
face-to-face program and spent approximately 1.5 hours per participant over the 12 months conducting miscellaneous program-related activities.
Total time for these activities was estimated to be 147.5 hours over 12 months for each program.

e
Staff travel from the main study site included the time and distance for a team (program leader and assistant) to travel round-trip for 26 program

meetings, using a mileage rate of $0.50 per mile and roundtrip distance of 101.2 miles (average across study sites). Average roundtrip travel time
was estimated as 2.2 hours per person (group leader and assistant). In practice, programs offered in rural locations may be able to recruit qualified
local staff who would not incur or be reimbursed for these costs. As such, estimates without travel costs are also included in this table and were
used in subsequent results.

f
Each completed call was estimated to require 15 minutes of program leader time, including call-backs. For this illustration, we assumed the group

leader was able to complete 21 calls per participant (21 calls × 13 participants × 15 minutes per call × $14.31 per hour).
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