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Abstract
Context—Rural counties in the U.S. have higher rates of obesity, sedentary lifestyle, and
associated chronic diseases than non-rural areas, yet the management of obesity in rural
communities has received little attention from researchers.

Objective—To compare 2 extended-care programs for weight management with an education
control group.

Design, Setting, and Participants—234 obese women from rural communities who
completed an initial 6-month weight-loss program were randomized to extended-care, delivered
via telephone counseling or face-to-face sessions, or to an education control group. Cooperative
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Extension Service offices in six medically underserved rural counties served as venues for the
trial. The study was conducted from June 2003 to May 2007.

Interventions—The extended-care programs entailed problem-solving counseling delivered in
26 biweekly sessions. Control group participants received 26 biweekly newsletters containing
weight-control advice.

Main Outcome Measure—Change in weight from randomization.

Results—Mean weight at study entry was 96.4 kg. Mean weight loss during the initial 6-month
intervention was 10.0 kg. One year after randomization, participants in the telephone and face-to-
face conditions regained less weight (means ± SE = 1.3 ± 0.7 and 1.2 ± 0.6 kg, respectively) than
those in the education control group (3.7 ± 0.6 kg; Ps = 0.02 and 0.03). The beneficial effects of
extended-care counseling were mediated by greater adherence to behavioral weight-management
strategies, and cost analyses indicated that telephone counseling was less expensive than face-to-
face intervention.

Conclusion—Extended care delivered either by telephone or face-to-face sessions improved the
one-year maintenance of lost weight compared to education alone. Telephone counseling
constitutes an effective and cost-efficient option for long-term weight management. Delivering
lifestyle interventions via the existing infrastructure of the Cooperative Extension Service
represents a viable means of research translation into rural communities with limited access to
preventive health services.

Trial Registration—ClinicalTrials.gov number, NCT00201006.

INTRODUCTION
Rural counties in the U.S. have higher rates of obesity,1,2,3 sedentary lifestyle,3,4 and
associated chronic diseases1,5,6,7 than non-rural areas, yet treatment of obesity in the rural
population has received little research attention. Efficacy trials, typically conducted with
urban participants and delivered by experts working in academic medical centers, show that
lifestyle interventions involving diet, exercise, and behavior modification produce clinically
significant weight reductions.8,9,10,11 Nonetheless, participants commonly regain one-third
to one-half of their lost weight during the year following treatment.8,12,13 If lost weight is
not maintained, the health benefits associated with weight loss may not be sustained.8,14

Extended-care programs that include clinic-based follow-up sessions may improve the
maintenance of lost weight.8,11,12,15 However, in rural communities, distance to health care
centers represent a significant barrier to ongoing care.1,5,7 Therefore, it is important to
examine alternative venues for the treatment of obesity as well as alternative methods of
delivering extended care, such as the use of telephone counseling rather than face-to-face
sessions.7

This randomized trial compared the effectiveness of extended-care programs designed to
promote successful long-term weight management. Cooperative Extension Service (CES)16

offices in rural communities served as the venues for the trial. Participants completed a
standard six-month lifestyle modification program and then were assigned randomly to
telephone counseling, face-to-face counseling, or an education control group. We
hypothesized that the interventions delivered either by telephone or by face-to-face sessions
would produce better maintenance of lost weight than the control condition and that the
beneficial effects of extended care would be mediated by improved adherence to behavioral
weight-management strategies.
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METHODS
Participants

The study included 234 women, 50–75 years of age, with a body-mass index (BMI, kg/m2)
greater than 30 and a body weight less than 159.1 kg. Eligible participants were free of
uncontrolled hypertension and diabetes and had no active (within 12 months) manifestations
of cardiovascular, cerebrovascular, renal, or hepatic disease. The use of medications known
to affect body weight and a weight loss of 4.5 kg or greater in the preceding six months also
were exclusion criteria. Psychosocial contraindications included substance abuse and
clinically significant depression.

Study announcements were mailed to households in six rural17 counties in northern Florida.
All six counties have been designated in whole or in part as “Health Professional Shortage
Areas.”18 Five hundred and fifty-nine women who responded to the announcements were
invited to an orientation/screening session iwherein the study was described and informed
consent obtained. Height, weight, and blood pressure were measured by a registered nurse,
who took a medical history, drew a fasting sample of blood, and obtained a 12-lead
electrocardiogram. The blood sample was analyzed for metabolic and lipid profiles.
Findings from the screening visit were reviewed by the study physician who determined
medical eligibility; 261 women were excluded from participation (Figure 1).

The remaining 298 women participated in a standard six-month lifestyle modification
program for weight loss. The program was delivered in groups of 10–14 participants at local
CES offices. Group leaders were CES Family and Consumer Sciences agents or individuals
with bachelors or masters degrees in nutrition, exercise science, or psychology (hired by the
University of Florida). Family and Consumer Sciences agents, (formerly known as “home
economists”) have a minimum of a bachelors degree with education and training in food
science, dietetics, and nutrition. The group leaders were provided with extensive training in
lifestyle weight-loss treatment that included session-by-session supervisory contacts (1 hour
each) and eight bimonthly workshops (6 hours each).

The contents of the lifestyle program were modeled after the Diabetes Prevention Program
(DPP)19 and included a low-calorie eating pattern (1200 kcal/day), increased physical
activity (30 min/day of walking) and training in behavior modification strategies such as
goal setting and daily self-monitoring of food intake.11,20 Modifications to the DPP
approach included group rather than individual counseling21 and home-based rather than
center-based exercise.22 We also included additions that our pilot testing suggested were
issues of special concern to women from rural areas, such as cooking demonstrations to
illustrate low-calorie preparation of “Southern” dishes, strategies for coping with a lack of
family support for weight loss, and techniques for healthful eating while away from home.

A total of 234 women (78.5%) completed the initial lifestyle intervention; these participants
comprised the sample for the randomized trial. The study, approved by the Institutional
Review Board of the University of Florida, was conducted from June 2003 to May 2007.

Extended-Care Conditions
Prior to the start of the extended-care phase, participants in all conditions received written
handouts describing how to use problem-solving strategies to deal with obstacles to the
maintenance of lost weight.23 All participants were encouraged to continue using behavioral
weight-control strategies, and they were asked to complete written self-monitoring logs of
food intake on at least two weekdays and one weekend day per week. Participants in the
telephone and education control groups were provided with postage-paid envelopes to return
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the records to the counselors. Participants in the face-to-face condition were asked to bring
the records to their office-based sessions.

Telephone counseling—Seventy-two participants were assigned to receive individual
telephone counseling that included 26 biweekly sessions conducted with the same
counselors who led the initial lifestyle program. The telephone contacts were scheduled in
advance. The sessions, 15–20 minutes in length, involved problem solving of barriers to the
maintenance of eating and exercise behaviors required for sustaining lost weight. The
counselors used the five-stage problem-solving model described by Perri et al.:23,24 (a)
orientation (i.e., developing an appropriate coping perspective – “Problems are a normal part
of managing your weight, but they can be dealt with effectively.”); (b) definition (i.e.,
specifying the problem and goal behaviors – “What is the particular problem facing you
right now? What is your goal in this situation?”); (c) generation of alternatives (i.e.,
brainstorming potential solutions – “The greater the range of possible solutions you
consider, the greater your chances of developing an effective solution.”); (d) decision
making (i.e., anticipating the probable outcomes of different options – “What are the likely
short- and long-term consequences of each of your options?”); and (e) implementation and
evaluation (i.e., trying out a plan and evaluating its effectiveness – “What solution plan are
your going to try and how will you know if it works?”).

Face-to-face counseling—Eighty-three participants were assigned to receive face-to-
face counseling, which was comprised of 26 biweekly group sessions, conducted at the CES
offices, by the same counselors who led the initial lifestyle program. These 60-minute
sessions involved group problem solving of barriers to the maintenance of eating and
exercise behaviors required for sustaining lost weight. The group leaders utilized the
problem-solving model described above.

Education control—Seventy-nine participants were assigned to an education control
condition. They received 26 biweekly newsletters that contained tips for maintaining
weight-loss progress along with recipes for low-calorie meals. Prior to the extended-care
phase, they received the same problem-solving handouts used in the telephone and face-to-
face conditions.

Outcomes
Primary outcomes included changes in body weight and BMI during the one-year
experimental period. Secondary outcomes included changes in selected cardiovascular risk
factors (blood pressure, blood lipids, and glycemic control). Outcomes were measured at
Months 6 and 18 by a mobile assessment team that included a registered nurse and medical
technician who were masked to participants’ randomized assignment. Certified scales were
used to measure participants’ weights. Blood pressure was measured after a five-minute rest.
Levels of triglycerides, total cholesterol, low-density lipoprotein (LDL) cholesterol, high-
density lipoprotein (HDL) cholesterol, and glycosylated hemoglobin (HbA1c) were
analyzed by Quest Diagnostics® from a blood sample obtained after an overnight fast.

Behavioral adherence was calculated by counting the number of self-monitoring records
completed during the yearlong experimental period. The use of written self-monitoring, a
central component of behavior modification interventions, represents the single behavioral
strategy most closely associated with successful weight management.25,26,27,28

Attrition, Attendance, and Telephone Call Completion
Fourteen participants, 6% of the sample, were lost to follow-up (Figure 1). This number
included any randomized participant who completed the initial lifestyle program and 6-
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month assessment but failed to return for the 18-month evaluation. There were no significant
differences in attrition among groups. In the face-to-face condition, the mean (±SD) number
of sessions attended was 13.8±8.6. In the telephone condition, the mean (±SD) number of
completed telephone sessions was 21.1±5.7.

Statistical Analysis
The sample size was selected to provide a statistical power of .80 to detect a 2.5% difference
in weight regain between groups (two-tailed testing with Bonferroni adjustments). We used
a replicated Latin square design with county and session time serving as factors.

The data were analyzed using SAS software.29 Preliminary analyses revealed that a greater
number of black women were randomized to the telephone group (P =0.04). There were no
other significant differences among conditions in baseline characteristics (Table 1) or in
changes in weight and other outcomes following the initial weight-loss program (Table 2).
Three missing-not-at-random (MNAR) approaches were used to examine the data.
Differences in weight and secondary outcomes between 6 and 18 months were analyzed
using pattern mixture models.30 For each treatment group, we computed

where P is the proportion that did not complete extended care, (Y_18-Y_6) is the estimated
difference in means for the completers, and Δ is a sensitivity parameter that corresponds to
the difference in means for the study non-completers. Different values of Δ correspond to
common missing data assumptions for participants who were lost to follow-up:

a. Δ = 3.6 corresponds to regaining 0.3 kg/month after leaving the study,

b. Δ = (Y_0 – Y_6) corresponds to returning to baseline weight, where Y_0 is the
baseline weight and Y_6 is the weight after initial treatment (at 6 months), and

c. Δ = 0 corresponds to weight staying constant after Month 6.

The first scenario is based on the documented pattern of weight regain following lifestyle
treatment.13,26,27 The second scenario assumes a return to baseline values for participants
lost to follow-up.24,31 The third scenario is based on the less conservative but commonly
used “last observation carried forward” approach,31 which assumes that participants lost to
follow-up have fully maintained the progress observed at their last assessment visit. Because
there is no consensus on the approach to missing data in weight-loss studies,31 we examined
the data using three MNAR scenarios. However, all three approaches revealed the same
pattern of significant findings. Because the rate of weight regain following lifestyle
treatment has been well documented, we present the weight change outcomes according to
the first scenario. Changes in cardiovascular risk factors during the year following lifestyle
treatment are less well known; therefore, we present those outcomes according to the second
scenario.

Finally, we fit linear regression models with treatment and adherence as covariates to test
the hypothesis that adherence served as a mediator32 of the relationship between extended
care and weight change from month 6 to 18.

Examination of Costs
We conducted an exploratory analysis to assess costs of the extended-care conditions from
the perspective of both the participants and the program. Participants completed a cost
questionnaire at enrollment, with updates at month 6 and 18. Information regarding time
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spent in extended-care activities, including counseling, program-related reading and record
keeping, exercise, and other activities (e.g., trying new recipes) were included in the 18-
month assessment.

Data regarding workforce participation and wages as valuations for time spent in program-
related activities were collected at all time points. The overall median of self-reported wages
($10.50/hour) was used to value participant time. Travel costs for program participation
were calculated for face-to-face participants using the self-reported round-trip mileage
multiplied by a standard rate of 44.5¢/mile, plus an estimate of time spent in transit. Travel
costs (distance and time) were multiplied by the number of face-to-face sessions attended.
For the telephone condition, we assumed each participant completed the average number of
telephone sessions. Other data needed to assess participant time were collected via the cost
survey. For extreme outliers and cases with missing values, we substituted the median value
for that study arm.

Costs of program operations, based on data collected by the research team, included the
value of time for group leaders ($14.31/hour) and assistants ($11.45/hour) in all program-
related activities, including preparation, session time, and training. Other program operating
costs included telephone service for telephone counseling sessions, space rental fees for
face-to-face counseling sessions, time and materials for preparing the newsletters, and staff
time related to program administration.

RESULTS
Weight Changes

The mean (±SE) weight loss accomplished by the 234 women who completed the initial
lifestyle modification program was 10.0±0.4 kg. There were no significant between-group
differences in any outcome prior to the randomized phase of the trial (Table 2). At the
conclusion of the initial lifestyle program, significant within-group improvements across all
conditions were observed in blood pressure, blood lipids, and glycemic control (Table 2).

At the conclusion of the 12-month extended-care period, participants who received either
telephone or face-to-face counseling regained less weight (1.3±0.6 and 1.2±0.7 kg)
compared with those in the education control condition (3.7±0.6 kg; Ps=0.02 and 0.03,
respectively; Figure 2). Similarly, telephone and face-to-face counseling resulted in
significantly smaller increases in BMI (0.45±.27 and 0.44±.25 kg/m2), as compared with the
education control group (1.42 ±.26 kg/m2, Ps=0.03 and 0.02, respectively). The effects for
county and counselor on short- and long-term changes in weight were not significant.

Secondary Outcomes
There were no significant between-group changes for the secondary outcomes (Table 3).
The improvements in cardiovascular risk factors observed at Month 6 for the most part were
maintained at Month 18. However, improvements in LDL- and total cholesterol observed at
Month 6 were not sustained at Month 18 despite a mean decrease in body weight (from
baseline) of more than 7%. Across the entire sample, weight gain was associated with a
decrease in HDL-cholesterol (rho=-.24, P< 0.001) and with increases in triglycerides (rho=.
28, P<0.001), and HbA1c (rho=.25, P < 0.001), but not with changes in LDL- (rho=.01,
P=0.89) or total cholesterol (rho=.03, P=0.67).

Adherence
Adherence to behavioral weight-management strategies, as measured by the mean (±SE)
number of days with self-monitoring records for food intake, was significantly higher in the
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telephone (131±12) and face-to-face (109±10) counseling arms, as compared with the
control group (80±10; Ps=0.006 and 0.03, respectively). A significant relationship between
adherence and weight changes during Months 6 to 18 was observed, with poorer adherence
resulting in greater weight gain. A 10% decrease in adherence resulted in a weight gain of
0.9 kg (SE=1.3; P <0.001). Finally, controlling for the between-group differences in
adherence reduced the effect of extended care to a non-significant level; the difference
between the telephone and the control groups was reduced by more than 50% and the
difference between the face-to-face and the control conditions was decreased by
approximately 25%. Thus, the beneficial impact of extended care on weight management
was mediated by adherence to behavioral self-management strategies.23

Costs
The pattern of costs across conditions showed that the face-to-face intervention incurred the
highest costs, followed by the telephone condition, and then the educational control group
(Table 4). The data for program costs and costs to the participant indicated the same pattern
of findings. Face-to-face counseling entailed the largest costs to the participants due to the
expenses associated with the travel required for session attendance. Program costs per
participant were twice as high for the face-to-face intervention as compared with the
telephone counseling condition due to greater staffing costs in the face-to-face condition.

DISCUSSION
This study demonstrated that 12-month extended-care programs delivered either by
telephone counseling or by face-to-face sessions significantly improved the maintenance of
lost weight. Obese women from medically underserved rural counties, who initially lost a
mean (±SE) of 10.0±0.4 kg via lifestyle modification, regained smaller amounts of weight
when provided with telephone counseling (1.3±0.7 kg) or face-to-face sessions (1.2±0.6 kg)
as compared to participants assigned to an education control group (3.7±0.6 kg). Similarly,
during the 12 months following initial treatment, the control group experienced an increase
in BMI that was three times larger than the changes observed in the telephone and face-to-
face counseling conditions.

The TOURS Trial is the first randomized controlled trial to demonstrate the effectiveness of
telephone counseling for the long-term management of obesity in rural communities.
Because distance represents a major barrier to medical care in rural areas,1,5,7 the
availability of a treatment modality that does not require time and costs for travel and
attendance at clinic visits represents a potentially important approach to providing ongoing
care to rural residents. Moreover, in the present study, delivering extended care via
telephone was less costly than providing face-to-face sessions. Travel expenses associated
with the face-to-face program resulted in higher participant costs compared with the
telephone condition (means=$2,157 vs. $1,933), and program costs per participant were
twice as high for the face-to-face treatment compared with telephone counseling (means=
$397 vs. $192) due to fixed program costs of conducting on-site sessions.

Both the telephone and face-to-face counseling programs employed a structured problem-
solving model23 to guide clinical decision making, and both encouraged the continued use of
behavioral self-regulation strategies,33 particularly the self-monitoring of food intake.27,34

Our findings showed higher levels of adherence to this recommendation in the telephone and
face-to-face conditions, compared with the control group. Consistent with self-regulation
theory,35,36 which emphasizes the integral role of vigilance (i.e., self-monitoring) in
behavior change, we hypothesized that the relationship between extended-care counseling
and long-term weight loss success would be mediated by the completion of food records
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during Months 6 to 18. Our findings, which supported this hypothesis, highlight the critical
role that vigilant monitoring of food intake may play in the maintenance of lost weight.28,36

Several potential limitations of our study should be noted. Middle-aged and older obese
women who completed an initial program of lifestyle modification comprised the study
sample. The generalizability of our findings to the treatment of men, younger women, and
those who drop out of initial treatment is unknown. We chose to focus on women, ages 50–
75 years of age, for several reasons. The World Health Organization37 has noted that the
time of menopause and the two decades following it are associated with weight gain, and the
WHO has emphasized the need for interventions that specifically target weight loss and
increased physical activity in obese women 50 years and older. Moreover, for women, but
not men, obesity poses a greater burden with regard to decreased quality of life38 and
increased rates of depression,39 and women over 50 in rural areas experience higher rates of
obesity,1 depression,40 and heart disease1 than their urban counterparts.

The design of this trial did not permit an examination of the independent effects of changes
in diet composition, physical activity, and weight change on the secondary outcomes. The
maintenance of lost weight was associated with sustained improvement in some but not all
secondary outcomes. From baseline to Month 18, the study population demonstrated an
overall mean (+SE) weight loss of 7.9±0.7, which was accompanied by significant decreases
in systolic blood pressure (−5.2±0.8 mm Hg), triglycerides (−14.8±3.4 mg/dl), and
glycosylated hemoglobin (−2.1±.0.4%). However, the improvements in LDL- and total
cholesterol observed at Month 6 were not sustained at Month 18, yet the increases in LDL-
and total cholesterol from Months 6 to 18 were not associated with a regaining of lost
weight. These findings imply that a return toward baseline dietary composition patterns,
rather than weight regain, may account for the lack of sustained improvement in LDL- and
total cholesterol.41

An additional study limitation involves the intensity of treatment provided to participants in
this trial. Our initial program of lifestyle modification and our extended-care interventions
provided a high frequency of contacts—a total of 50 sessions over 18 months. This level of
treatment intensity is comparable to that provided in efficacy trials such as the DPP9 and the
Look AHEAD Study.10 Indeed, the magnitude of weight reductions achieved with
economically disadvantaged participants in the rural communities of the current study
compares quite favorably to the weight losses achieved in large multi-site trials, conducted
in academic medical centers with middle-class participants.9,10,12 Nonetheless, the intensity
of our intervention may represent a barrier to wide-spread dissemination. Future studies
should examine the effectiveness of lower doses of initial treatment and extended care.

The translation of findings derived from efficacy trials to community-based practices
represents a key objective of the NIH Roadmap initiative.42 Most obesity treatment studies
have been conducted in the resource-rich environments of academic medical centers, and
few studies have translated efficacious interventions such as the DPP for dissemination into
medically underserved community settings.43,44 Delivering lifestyle interventions via the
existing infrastructure of CES16 represents a potentially effective and efficient means of
research translation into rural communities with limited access to preventive health
services.1,7 With offices in almost all 3,100 counties of the U.S., the CES16 could make a
significant contribution toward reducing geographic disparities in access to preventive
health services—an objective of high national priority as detailed in Healthy People 2010.45

In summary, the results of the TOURS Trial support the NIH Guidelines8 that recommend
“continuous care” for the management of obesity. Our findings highlight the benefits of
extended-care interventions11,39 and indicate that telephone counseling represents an
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effective and cost-efficient approach to the management of obesity in underserved rural
settings.
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Figure 1.
Flowchart of Enrollment, Randomization, and Follow-up
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Figure 2.
Weight Changes (mean ± SE) during the Initial Weight-Loss Phase (Months 0–6) and during
the Extended-Care Phase (Months 6–18)
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Table 1

Baseline Characteristics of Randomized Participantsa

Characteristics
Telephone
Counseling

(n =72)

Face-to-Face
Counseling

(n=83)

Education
Control
Group
(n=79)

Randomized
Population

(n=234)

Age, mean (SD), y 59.8 (6.2) 59.2 (6.2) 58.6 (6.0) 59.4 (6.1)

Race/Ethnicity, No. (%)

  Black, Non-Hispanicb 21 (29.2) 13 (15.7) 9 (11.4) 43 (18.3)

  Hispanic 1 (1.4) 1 (1.2) 3 (3.8) 5 (2.1)

  White 48 (66.7) 69 (83.1) 64 (81.0) 181 (77.3)

  Other (Asian, Native American,
  or Pacific Islander) 2 (2.8) 0 (0) 3 (3.8) 5 (2.1)

Education, No. (%)

  < 12 years 26 (36.1) 30 (36.1) 32 (40.5) 88 (37.6)

  13–15 years 28 (38.9) 41 (49.4) 27 (34.2) 96 (41.0)

  > 16 years 18 (25.0) 12 (14.4) 20 (25.3) 50 (21.4)

Household income/y, No. (%)

  < $35,000 35 (48.6) 44 (53.0) 25 (31.6) 104 (44.4)

  $35,000 to $49,999 12 16.7) 18 (21.7) 21 (26.6) 51 (21.8)

  $50,000 to $74,999 14 (13.9) 14 (16.9) 18 (22.8) 46 (19.7)

  > $75,000 10 (13.9) 6 (7.2) 14 (17.7) 30 (12.8)

  Not reported 1 (1.4) 1 (1.2) 1 (1.3) 3 (1.3)

Body weight, mean (SD), kg 96.4 (16.8) 97.8 (14.3) 95.0 (13.4) 96.4 (15.6)

BMI, mean (SD), kg/m2 36.9 (5.7) 37.1 (4.5) 36.2 (4.3) 36.8 (4.9)

Systolic BP, mean (SD), mm Hg 125.4 (9.6) 125.4 (9.6) 126.6 (8.4) 125.8 (9.2)

Diastolic BP, mean (SD), mm Hg 74.4 (8.3) 74.5 (8.0) 76.2 (6.4) 75.0 (7.6)

Triglycerides, mean (SD), mg/dl 134.3 (64.2) 150.8 (59.0) 149.2 (60.4) 145.2 (61.3)

Total Cholesterol, mean (SD) mg/dl 206.1 (34.1) 208.3 (29.1) 206.1 (29.9) 206.9 (30.9)

HDL-Cholesterol, mean (SD) mg/dl 58.3 (14.6) 54.8 (11.6) 55.7 (13.1) 56.2 (13.2)

LDL-Cholesterol, mean (SD) mg/dl 120.9 (31.6) 123.4 (27.7) 120.5 (29.5) 121.7 (29.4)

Glycosylated hemoglobin, mean (SD), % HbA1c 6.0 (0.6) 6.0 (0.8) 5.8 (0.6) 6.0 (0.7)

Abbreviations: BMI, body mass index, calculated as weight in kilograms divided by height in meters squared; BP = blood pressure.

SI conversion factors: To convert values for triglycerides to millimoles per liter, multiply by 0.01129; to convert values for cholesterol to
millimoles per liter, multiply by 0.02586; to convert values for glucose to millimoles per liter, multiply by 0.05551.

a
All values are at the start of initial weight-loss program.

b
There was a larger proportion of black women assigned to the telephone condition than to the other groups (P = 0.04).
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Table 2

Changes in Outcomes During the 6-Month Initial Weight Loss Program

Outcomea
Telephone
Counseling

(n =72)

Face-to-Face
Counseling

(n=83)

Education
Control
Group
(n=79)

Randomized
Populationb

(n=234)

Body weight, mean (SE), kg −9.4 (0.6) −10.1 (0.6) −10.5 (0.6) −10.0 (0.4)

BMI, mean (SE), kg/m2 −3.6 (0.2) −3.8 (0.2) −4.0 (0.2) −3.8 (0.1)

Waist (cm) −8.1 (0.7) −8.6 (0.6) −8.2 (0.7) −8.3 (0.4)

Systolic blood pressure, mean (SE),
mm Hg

−7.3 (1.4) −7.6 (1.3) −9.0 (1.3) −8.0 (0.8)

Diastolic blood pressure, mean (SE),
mm Hg

−4.0 (1.0) −3.3 (0.9) −3.4 (0.9) −3.5 (0.5)

Triglycerides, mean (SE), mg/dl −14.0 (6.9) −29.6 (6.7) −17.6 (6.7) −20.5 (3.0)

Total Cholesterol, mean (SE) mg/dl −10.7 (3.6) −18.8 (3.4) −12.9 (3.5) −14.2 (2.0)

HDL-Cholesterol, mean (SE) mg/dl −3.7 (0.9) −3.2 (0.9) −3.3 (0.9) −3.4 (0.5)

LDL-Cholesterol, mean (SE) mg/dl −3.9 (3.3) −9.7 (3.2) −5.8 (3.2) −6.5 (1.9)

Glycosylated hemoglobin, mean (SE), % HbA1c −0.2 (0.1) −0.3 (0.1) −0.3 (0.1) −0.3 (0.03)

a
Missing values in the secondary outcomes were accounted for using SAS Proc Mixed28 under a missing at random assumption.

b
Significant changes in all outcomes were observed from Month 0 to Month 6 (all P values < 0.001) for the total study population, but there were

no significant differences among the three groups on any outcomes prior to the start of the randomized, extended-care phase at Month 6.
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Table 3

Changes in Outcomes from Months 6 to 18 According to Extended-Care Condition

Outcomea
Telephone
Counseling

(n =72)

Face-to-Face
Counseling

(n=83)

Education Control
Group
(n=79)

Body Weight, mean (SE), kg 1.2 (0.7)b 1.3 (0.6)b 3.7 (0.7)c

BMI, mean (SE), kg/m2 0.45 (0.27)b 0.44 (0.25)b 1.42 (0.26)c

Systolic BP, mean (SE), mm Hg 2.1 (1.4) 3.1 (1.3) 3.3 (1.3)

Diastolic BP, mean (SE), mm Hg 2.5 (1.0) 3.0 (0.9) 1.1 (0.9)

Triglycerides, mean (SE), mg/dl 1.4 (6.2) 9.7 (5.5) 6.1 (5.8)

Total cholesterol, mean (SE), mg/dl 3.8 (3.6) 11.6 (3.3)c 11.6 (3.4)c

HDL-Cholesterol, mean (SE), mg/dl 1.1 (0.9) 2.8 (0.8)c 2.7 (0.9)c

LDL-Cholesterol, mean (SE), mg/dl 2.3 (3.2) 6.9 (2.9)d 8.0 (3.0)d

Glycosylated hemoglobin, mean (SE),
HbA1c, %

0.0 (0.1) 0.1 (0.1) 0.1 (0.1)

a
Estimates for body weight and BMI were calculated using MNAR procedure in which participants lost to follow-up were assumed to have

regained 0.3 kg per month since leaving the study. Estimates for other outcomes were completed using a MNAR procedure that corresponded to
setting a sensitivity parameter equal to a value consistent with a baseline carried forward type of analysis.

b
P<0.05 (Bonferroni adjusted) for the between-group comparison vs. the control group.

c
P<0.01 (Bonferroni adjusted) for the within-group change from Month 6 to 18.

d
P<0.05 (Bonferroni adjusted) for the within-group change from Month 6 to 18.
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Table 4

Participant and Program Costs from Months 6 to 18 According to Extended-Care Condition

Costs
Telephone
Counseling

(n=72)

Face-to-Face
Counseling

(n=83)

Education
Control Group

(n=79)

Participant Costs

  Reading/record keeping, mean (SD), hr 16.0 (18.1) 15.7 (18.9) 10.4 (15.7)

  Time in counseling, mean (SD), hr 10.2 (12.4) 21.3 (16.0) N/A

  Time spent exercising, mean (SD), hr 109.2 (87.9) 99.5 (88.8) 110.9 (115.5)

  Other program-related time, mean (SD), hr 48.8 (64.5) 35.5 (61.0) 41.4 (85.3)

  Travel time, mean (SD), hr N/A 13.4 (8.9) N/A

  Subtotal: program time, mean (SD), hr 199.1 (136.7) 185.4 (130.5) 177.7 (161.2)

  Travel distance, mean (SD), mi N/A 472.1 (477.6) N/A

  Total participant costs, mean (SD), $ 1933 (1436) 2157 (1449) 1708 (1692)

Program Costsa

  Interventionist time, mean (SD), hr 63.0 (11.3) 126.0 (0) N/A

  Program assistant time, mean (SD), hr 24.0 (4.3) 78.0 (0) 104.0 (0)

  Subtotal: personnel costs, mean (SD), $ 1863 (162.3) 3589 (0) 1191 (0)

  Other costs (e.g., telephone, postage,

handouts, space rentalb), mean (SD), $

396.0 (6.5) 1036.0 (6.5) 163.9 (29.5)

  Program costs/participant, mean (SD), $ 191.5 (21.1) 396.6 (73.2) 115.8 (19.0)

Total costs/participant (mean of participant
costs + mean of program costs), $

2124.5 2554.6 1823.8

a
For certain program costs, such as interventionist time to conduct a face-to-face group session, there is no variation by number of participants,

hence the SD is 0).

b
The extension offices provided the space without charge for this study. However, given that the space available was limited and available on a

competitive basis, we estimated the value based on rental charges for similar space by local churches in these communities.

Arch Intern Med. Author manuscript; available in PMC 2013 September 13.


