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OBJECTIVE — To determine whether a culturally appropriate clinic- and community-based
intervention for African-American women with type 2 diabetes will increase moderate-intensity
physical activity (PA).

RESEARCH DESIGN AND METHODS — In this randomized controlled trial con-
ducted at seven practices in central North Carolina, 200 African-American women, �40 years of
age with type 2 diabetes, were randomized to one of three treatment conditions: clinic and
community (group A), clinic only (group B), or minimal intervention (group C). The clinic-based
intervention (groups A and B) consisted of four monthly visits with a nutritionist who provided
counseling to enhance PA and dietary intake that was tailored to baseline practices and attitudes;
the community-based intervention (group A) consisted of three group sessions and 12 monthly
phone calls from a peer counselor and was designed to provide social support and reinforce
behavior change goals; and the minimal intervention (group C) consisted of educational pam-
phlets mailed to participants. The primary study outcome was the comparison of PA levels
between groups assessed at 6 and 12 months by accelerometer, which was worn while awake for
7 days.

RESULTS — Totals of 175 (88%) and 167 (84%) participants completed PA assessment at 6
and 12 months, respectively. For comparison of PA, the P value for overall group effect was
0.014. Comparing group A with C, the difference in the average adjusted mean for PA was 44.1
kcal/day (95% CI 13.1–75.1, P � 0.0055). Comparing group B with C, the difference in the
average adjusted mean was 33.1 kcal/day (95% CI 3.3–62.8, P � 0.029). The intervention was
acceptable to participants: 88% were very satisfied with clinic-based counseling to enhance PA,
and 86% indicated that the peer counselor’s role in the program was important.

CONCLUSIONS — The intervention was associated with a modest enhancement of PA and
was acceptable to participants.
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T ype 2 diabetes is increasingly com-
mon and disproportionately affects
minority populations in the U.S. (1).

African-American women represent a
very high risk group for this disease, with
incidence and prevalence rates approxi-
mately twice as high as those for white
women, and they are much more likely to
develop microvascular complications
(2,3). This increased morbidity among
African-American women is due in part to
poor glycemic and blood pressure control
(4). The burden of suffering for patients
with type 2 diabetes and the disparity in
suffering between African-American and
white women with this disease are not in-
evitable. There is substantial evidence
that improving glycemic control de-
creases the risk of microvascular compli-
cations (5), lowering blood pressure
decreases the risk of cardiovascular and
microvascular disease (6), and decreasing
blood lipids reduces the risk of coronary
heart disease (CHD) (7).

Appropriate physical activity (PA)
and dietary intake are fundamental to
good glycemic (8,9), blood pressure (10),
and blood lipid control (11) but are diffi-
cult to achieve in practice. Moreover,
there is considerable evidence that avail-
able behavioral treatment programs for
diabetes may be less effective for African-
American women than for white women,
perhaps due to an inadequate socio-
cultural match between intervention
models and the needs of African-
American women with diabetes (12–14)
or possibly due to higher attrition rates
with treatment programs (15). To facili-
tate improved management of PA and
dietary behaviors, we developed an inter-
vention program to meet the psychoso-
cial, cultural, and economic needs of
lower- income southern Afr i can-
American women with type 2 diabetes. In
this study, we report the impact of this
intervention on PA during a 1-year fol-
low-up period.
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RESEARCH DESIGN AND
METHODS — This study was con-
ducted at primary care practices in central
North Carolina, including five commu-
nity health centers, one staff model health
maintenance organization, and the gen-
eral medicine clinic at an academic health
center. The study subjects were African-
American women aged �40 years with
type 2 diabetes, defined as diagnosis of
diabetes at �20 years with no history of
ketoacidosis. When computerized
records were available (two sites), a list of
patients meeting entry criteria was pre-
pared for each primary care clinician, who
then identified patients considered ap-
propriate for the study. At the five sites
without computerized records, clinicians
invited patients to participate during rou-
tine visits. When referring a patient to the
study, the primary care clinician indi-
cated an intensity for the PA intervention;
therefore, if a participant was randomized
to an intervention group, she would re-
ceive PA counseling appropriate for un-
derlying medical conditions. The
categories for the PA intervention were
moderate intensity (e.g., walking briskly,
mopping, raking lawn), mild intensity
(slow walking, stretching exercises),
non–weight bearing activities (stretching
exercises), or no PA.
Study design and intervention. The de-
sign of this study, a description of the in-
tervention, and baseline characteristics of
participants has been published else-
where (16). The intervention, “A New
Leaf. . . Choices for Healthy Living with
Diabetes,” was based on behavior change
theory (17), extensive formative data col-
lection (18–20), and prior testing in low-
income and minority populations (21). It
combined traditional clinic-based coun-
seling with a coordinated community
component using peer counselors (22)
and included 1) a PA component devel-
oped to increase moderate-intensity PA to
a cumulative total of 30 min a day, 2) a
dietary component designed to decrease
total and saturated fat intake and to im-
prove control and distribution of carbo-
hydrate intake, and 3) a diabetes care
component addressing various aspects of
diabetes self-care.

The New Leaf Program was evaluated
in a randomized trial with three treatment
conditions (Fig. 1): clinic- and community-
based intervention (group A), clinic inter-
vention only (group B), and minimal
intervention (group C). During the first 6

months, groups A and B received the clinic-
based component, which included indi-
vidual counseling visits at months 1, 2, 3,
and 4. In addition, group A also received
the community-based component, which
consisted of two group sessions and
monthly telephone calls from a peer
counselor. During the second 6 months,
group A participants continued to receive
monthly phone calls from a peer coun-
selor and attended one group session.
Group C participants were mailed the fol-
lowing pamphlets published by the
American Diabetes Association: Staying
Active, Healthy Eating, and What is Non-
Insulin-Dependent Diabetes? Study out-
comes were assessed at 6 and 12 months
of follow-up. Glycosylated hemoglobin
and blood lipid results were sent to par-
ticipants and their primary care clinician.
The primary care clinicians were in-
formed of participants’ group assignment
(so that clinician knowledge of group as-
signment would be consistent) and were
instructed to reinforce educational infor-
mation provided to participants by the
study team, to monitor glycemic control,
and to prescribe medications for diabetes
according to their usual practices. The
study protocol was approved by the insti-
tutional review board, University of
North Carolina at Chapel Hill, and writ-

ten informed consent was obtained from
each participant. Enrollment was com-
pleted during a 1-year period.

The New Leaf PA intervention was
based on guidelines from the Centers for
Disease Control and Prevention and the
American College of Sports Medicine,
recommending daily accumulation of
moderate PA instead of periodic intensive
exercise periods (23). It was initiated and
guided by a PA assessment (PAA), which
facilitated individual tailoring of lifestyle
change advice by directing counseling to
behaviors in greatest need of change and
barriers that may limit change. The PAA
focused on both lifestyle and leisure-time
activities relevant to older lower-income
women and was designed to assess ele-
ments of both a sedentary and active life-
style. The eight distinct categories of
activity (or lack thereof) were: Work (pay
or volunteer), Transportation, Household
Chores, Child or Elder Care, Yard Work
and Gardening, Church or Social Group
Activities, Walking or Running (for exer-
cise), and Structured Exercises or Sports.
(At baseline, the correlation coefficient for
the PAA and accelerometer assessments of
activity was 0.36, P � 0.0001.) Partici-
pants were encouraged to increase the
“minutes” (duration) of moderate or vig-
orous activities, or add “umph” (intensity)

Figure 1—Study participant flow diagram.
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to mild/sedentary activities (23). For
those who could not perform ambulatory
PA, chair exercises were recommended.
In this study, a single nutritionist pro-
vided clinic-based counseling. During
individual counseling sessions, the nutri-
tionist negotiated with participants to
select two to three PA and dietary goals
to achieve before the next visit.

The community component of the
New Leaf Program was facilitated by a
community diabetes advisor (CDA), a
nonprofessional peer counselor. Selection
of the CDAs is described elsewhere (16);
all were African-American women with
type 2 diabetes. One CDA was recruited
from each participating practice site and
trained for her role in this study during
four weekly 4-h sessions. The CDAs
called participants on a monthly basis to
provide social support and reinforce be-
havior change goals and assisted with
group sessions, which were 90 min in
length and designed to promote progress
in readiness to change PA and diet behav-
iors and to provide social support.
Data collection and measures. During
baseline and follow-up assessment visits
at the participants’ primary care clinic, re-
search assistants administered question-
naires, outfitted participants with an
activity monitor, and facilitated blood
specimen collection. Additional data were
collected during a series of three tele-
phone calls after each of these visits.

PA was assessed by Caltrac acceler-
ometer (Muscle Dynamics, Torrance,
CA), a small electronic monitor that mea-
sures vertical accelerations and, when
worn correctly at waist level over the hip,
is considered to objectively measure PA
energy expenditure (24). Participants
were instructed to wear the Caltrac during
waking hours for 1 week, except for when
bathing or in water. If a participant wore
the monitor for �4 h on a given day, it
was considered a day not worn. A mini-
mum of 4 days of monitoring was re-
quired for inclusion in the PA analysis.
The average daily value for energy expen-
diture was calculated by dividing the
monitor’s reading for total kilocalories by
the number of days worn. Daily energy
expenditure attributed to PA (PA kcal/
day) was calculated by subtracting the es-
timated resting energy expenditure (kcal/
day) and thermic effect of food (kcal/day)
from the Caltrac total kcal/day (25).

Dietary intake was assessed at base-
line and 6-month follow-up by a series of

three 24-h telephone-administered re-
calls using the Minnesota Nutrition Data
System (Nutrition Coordinating Center,
University of Minnesota, Minneapolis,
MN). Glycosylated hemoglobin was as-
sessed by automated affinity high-
performance liquid chromatography
(HPLC), determined on a Primus CLC-
330 HPLC (Primus, Kansas City, MO)
(26). Lipids were determined by auto-
mated enzymatic methods (HDL after
dextran sulfate-Mg2� separation [27]) at
the University of North Carolina Hospi-
tals’ clinical laboratory, which partici-
pated in the Centers for Disease Control
and Prevention lipid standardization pro-
gram. Additional questionnaires were ad-
ministered by telephone. Diabetes
knowledge was assessed by a 15-item ad-
aptation of the Diabetes Knowledge Scale
(28); each correct answer contributed 1
point to the total score (maximum 15
points). The diabetes health status instru-
ment (29) included two validated scales,
Mental Well-Being and Social Well-
Being, each with nine items.
Sample size, randomization, and statis-
tical methods. Because no PA outcome
data measured by accelerometer were
available for our study population, the
sample size for this study was based on
anticipated dietary outcomes, as reported
previously (16). For a two-sided compar-
ison and a recruited sample size of 200,
our power to detect a difference of 15% in
a dietary risk score was 0.74. Randomiza-
tion of individuals to treatment groups
was stratified by clinic site. A statistical
consultant prepared a site-specific alloca-
tion schedule (with randomly permuted
blocks of size 3 and 6) from random num-
bers generated by a personal computer
and prepared a set of sequentially num-
bered sealed envelopes containing study
group assignments. Participants were as-
signed to a study group by a research as-
sistant who opened the appropriate
envelope after assessing eligibility and
consent and after all baseline data were
collected. For baseline comparisons, the
�2 test for general associations was used
for dichotomous variables, the extended
Mantel-Haenszel statistic for mean scores
of standardized midranks was used for or-
dinal variables, and one-way ANOVA was
performed for continuous variables.

Change in PA was assessed by an
overall comparison of adjusted means for
PA kcal/day at both 6 and 12 months. For
descriptive purposes, contrasts between

treatment groups were also performed.
Subjects with follow-up data were ana-
lyzed according to group assignment (in-
tention to treat) (30) using mixed models
(31). Treatment group and baseline value
of the dependent variable were included
in the model as fixed effects, and clinic
was included as a random effect. To ad-
just the treatment comparison between
groups, a set of variables was also in-
cluded as fixed effects. This set included
selected baseline characteristics deemed
relevant to behavior change a priori (age,
educational achievement, number of
years with diabetes, BMI, living with
spouse or someone like a spouse, taking
oral medication for diabetes, and taking
insulin). Because there was an observed
difference by treatment group in the per-
cent of participants living with a spouse or
someone like a spouse and because there
was concern for a possible effect modifi-
cation of this variable on diabetes medi-
cat ion compliance, we evaluated
interaction terms for these variables and
included them in the final models if P �
0.05. The impact of the intervention was
also assessed on a number of secondary
outcomes considered relevant to the man-
agement of type 2 diabetes. SAS software
(SAS Institute, Cary, NC) was used for
analysis, all comparisons were two-sided,
and P � 0.05 was considered significant.

RESULTS
Baseline characteristics of partici-
pants. Of 219 patients who met study-
entry criteria (range of participants per
practice 8–88), 200 completed baseline
data collection and were randomized, 67
to group A, 66 to group B, and 67 to
group C. Selected baseline characteristics
are shown in Table 1. The mean age was
59 years. Participants had been diagnosed
with diabetes an average of 10 years, al-
most one-third reported a total annual
household income of �$10,000 per year,
24% had known CHD, 65% were hyper-
tensive, and most were obese (mean BMI
36 kg/m2). The mean cholesterol was 203
mg/dl (5.25 mmol/l), HDL cholesterol 51
mg/dl (1.31 mmol/l), and total glycosy-
lated hemoglobin 11.1% (normal range
for assay 5.5–7.8% vs. normal range for
HbA1c 4.8–6.0%).

For dietary intake, the mean for total
energy was 1,299 kcal/day; the mean per-
cent caloric intake from carbohydrate was
47.0%, from protein 19.5%, from total fat
34.3%, and from saturated fat 10.8%.

Trial of physical activity intervention
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Participants wore the Caltrac accelerome-
ter an average of 6.8 days and were sed-
entary, with mean total daily energy
expenditure of 2,050 kcal, energy expen-
diture attributed to PA of 325 kcal/day,
and MET of 1.22. (A MET represents the
ratio of the work metabolic rate to a stan-
dard resting metabolic rate, with 1 MET
roughly equivalent to the resting metabo-
lism while sitting quietly at rest.)
Intervention participation and follow-
up. For participants in groups A and B,
124 (93%) returned for the first individ-
ual counseling visit (visit 1), 114 (86%)
for visit 2, 111 (83%) for visit 3, and 97
(72%) for visit 4. The average duration of
these visits was 68, 45, 41, and 45 min,
respectively. For the community-based

intervention, the average number of CDA
phone calls per participant was 9.7 (571
calls to 59 participants—a participant had
to complete the first clinic-based counsel-
ing session to be eligible for CDA phone
calls and group sessions). Of the phone
calls, 53% (n � 302) were 10–20 min in
length, whereas 38% (n � 217) lasted
�10 min. The first group session was at-
tended by 28 of 48 (58%), the second by
26 of 53 (49%), and the third by 35 of 59
(59%) eligible participants. Attendance
by site ranged from 27 to 89%, with better
attendance at the smaller sites (�6 par-
ticipants assigned to group A). Of partici-
pants, 81% attended at least one session,
30% attended two sessions, and 19% at-
tended three sessions (Fig. 1).

Follow-up for PA accelerometer as-
sessment included 175 (88%) partici-
pants at 6 months and 167 (84%) at 12
months. Average wearing times for
groups A, B, and C at 6 months were 6.8,
6.6, and 6.8 days, respectively (P � 0.28),
and at 12 months were 6.7, 6.5, and 6.6
days (P � 0.32). Follow-up rates for
6-month dietary recalls were 94% for re-
call 1, 90% for recall 2, and 88% for recall
3; 162 (81%) participants had baseline
and 6-month dietary recalls that met cri-
teria for inclusion in the dietary analysis
(16). Follow-up rates for glycosylated he-
moglobin, blood lipids, and weight at 6
and 12 months were 90 and 85%, respec-
tively.

A total of 21 (10%) participants did

Table 1—Baseline characteristics of participants by treatment group*

Characteristic Group A Group B Group C P

N 67 66 67
Mean age (years) 58.5 59.8 59.2 0.76
Mean diabetes duration (years) 10.8 10.7 9.9 0.84
Employed (%) 32.8 33.3 31.3 0.97
Mean educational achievement (years) 11.1 10.1 11.0 0.10
Living with spouse or someone like a spouse (%) 55.2 39.9 32.8 0.027
Total annual household income �$10,000 (%) 34.3 30.3 22.4 0.52
Taking oral medication for diabetes (%) 56.7 56.9 58.2 0.96
Taking insulin (%) 43.3 40.9 41.8 0.96
Taking oral medication and insulin (%) 11.9 7.6 9.0 0.68
Taking cholesterol lowering medication (%) 22.4 9.1 17.9 0.11
Known CHD (%) 22.4 15.1 32.8 0.054
Currently smoking cigarettes (%) 14.9 19.7 16.4 0.76
High blood pressure† (%) 62.7 65.1 67.2 0.86
Mean weight lb (kg) 209 (95.0) 202 (91.9) 210 (95.7) 0.55
Mean BMI (kg/m2) 36.2 34.6 36.5 0.35
Mean cholesterol [mg/dl (mmol/l)] 198 (5.11) 205 (5.31) 207 (5.35) 0.41
Mean HDL [mg/dl (mmol/l)] 54 (1.39) 50 (1.29) 48 (1.25) 0.10
Diabetes knowledge score‡ 9.0 8.6 9.4 0.29
Mean glycosylated hemoglobin (normal range for assay 5.5–7.8%) 10.8 11.1 11.3 0.51
Dietary intake

Mean total kcal/day 1,327 1,283 1,287 0.77
Mean carbohydrate (% kcal) 46.4 47.5 47.2 0.79
Mean protein (% kcal) 19.6 19.2 19.7 0.82
Mean fat (% kcal) 34.7 34.1 34.0 0.84

PA
Mean number of days accelerometer worn 6.8 6.8 6.7 0.64
Mean total kcal/day 2,053 2,041 2,056 0.97
Mean METs 1.21 1.22 1.21 0.80

Primary care clinicians’ recommended intensity for PA intervention
Moderate intensity (%) 73 59 55 0.12
Mild intensity (%) 23 29 36 0.23
Non–weight bearing (%) 5 12 9 0.28
No activity (%) 0 0 0 0

*Group A received the clinic- and community-based intervention, group B received the clinic-based intervention, and group C received the minimal intervention.
†High blood pressure is defined as being treated by a physician for high blood pressure or taking medication to lower blood pressure. ‡Fifteen-item scale; each correct
answer contributes 1 point.
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not return for 6-month follow-up, and 29
(15%) did not return for 12-month fol-
low-up. To assess possible differences be-
tween returnees and nonreturnees at 6-
and 12-month follow-up, baseline vari-
ables were compared for these groups. Of
48 comparisons, the only significant dif-
ferences between groups were number of
years with diagnosed diabetes (5.9 years
for nonreturnees and 11 years for return-
ees at 6-month follow-up, unadjusted
P � 0.026) and percent of participants
with known CHD (38% for nonreturnees
and 21% for returnees at 12-month fol-
low-up, unadjusted P � 0.048).
Change in PA. PA levels at baseline and
follow-up, assessed as kcal/day by Caltrac
accelerometer, are shown in Table 2 for
participants with baseline and at least one
follow-up measure. For the primary study
outcome, the comparison of PA levels
during 1 year of follow-up, the P value for
the overall group effect was 0.014 (Table
2). Comparing group A with C, the aver-
age for the 6- and 12-month differences in

adjusted means for PA was 44.1 kcal/day
(P � 0.0055). Comparing group B with
C, the average difference was 33.1 kcal/
day (P � 0.029). Table 2 also shows time-
specific outcomes for PA. Comparing
group A with C, the difference ap-
proached statistical significance at 6
months (P � 0.095) and was significant at
12 months (P � 0.019). Comparing
group B with C, the difference was statis-
tically significant at 6 months (P �
0.036).
Change in other outcomes. The base-
line and follow-up means for other out-
comes are presented in Table 3. The
percentage of calories from saturated fats,
dietary cholesterol intake, and total en-
ergy intake decreased in all groups, but
the comparisons of adjusted means at 6
months were not statistically significant,
with P values for overall group effect of
0.98, 0.18, and 0.85, respectively. For
glycosylated hemoglobin and total and
HDL cholesterol, there were minimal
changes during follow-up, with P values

for overall group effect of 0.73, 0.51, and
0.15, respectively. From baseline to 12-
month follow-up, weight increased mod-
estly in all groups, with a P value for
overall group effect of 0.52.

For the diabetes knowledge scale,
from baseline to 12 months, there was an
increase (indicating enhanced knowl-
edge) of 1.6 points in group A, 1.2 points
in group B, and 0.7 points in group C. The
P value for the test of overall group effect
at 6- and 12-month follow-up was 0.037.
Diabetes-specific health status was as-
sessed with two scales. For Mental Well-
Being, from baseline to 12 months, the
score increased (improved) by 4.5 points
in group A, 1.8 in group B, and 2.8 in
group C. The P values for the test of over-
all group effect and the comparison of
group A with C at 6- and 12-month fol-
low-up were not statistically significant
(0.13 and 0.067, respectively). Changes
in the Social Well-Being scale were small
and not statistically significant.

Table 2—Mean values for PA at baseline and follow-up* by treatment group and comparisons of adjusted means for PA during follow-up†

PA (kcal/day)‡
Group A Group B Group C

N Mean (SE) N Mean (SE) N Mean (SE)

Baseline 59 342 (20.5) 60 336 (25.1) 62 321 (18.7)
6 months 56 339 (22.9) 58 344 (25.4) 58 289 (21.4)
12 months 53 364 (22.8) 56 322 (26.9) 56 297 (22.0)

Comparisons of adjusted means for PA at 6 and 12 months§
Difference (SE) 95% CI P

Group A vs. C 44.1 (15.8) 13.1 to 75.1 0.0055
Group B vs. C 33.1 (15.1) 3.3 to 62.8 0.029
Group A vs. B 11.0 (15.6) �19.6 to 41.7 0.48

Time-specific comparisons of adjusted means for PA
Difference (SE) 95% CI P

Group A vs. C
6 months 36.2 (21.6) 6.3 to 78.7 0.095
12 months 52.0 (22.0) 8.7 to 95.4 0.019

Group B vs. C
6 months 44.5 (21.1) 3.0 to 86.0 0.036
12 months 21.7 (21.4) �20.4 to 63.7 0.31

Group A vs. B
6 months �8.3 (21.4) �50.3 to 33.8 0.70
12 months 30.4 (22.0) �12.9 to 73.6 0.17

*Means are for participants with baseline and at least one follow-up measure. †Group A received the clinic- and community-based intervention, group B received
the clinic-based intervention, and group C received the minimal intervention. Comparison of means are adjusted for the following variables: baseline value of PA,
age, educational achievement, number of years with diabetes, BMI, living with a spouse or someone like a spouse, using oral medication for diabetes, use of insulin,
and an interaction term for living with spouse or someone like a spouse and use of oral medication. ‡Kilocalories per day attributed to PA as assessed by accelerometer.
§Overall group effect: P � 0.014.

Trial of physical activity intervention
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Program acceptability. For clinic-based
individual counseling, 94% of 117 re-
spondents reported being very satisfied
with the amount of information and help
the nutritionist gave about diet, and 88%
were very satisfied with the counseling
provided to enhance PA, whereas 15% re-
ported having some difficulty getting to
the clinic for these visits. For the CDA
component, 85% of 59 respondents felt
the number of telephone calls was appro-
priate, 86% felt the role of CDAs in the

program was important, and 83%
strongly agreed that talking to someone
else with diabetes was very helpful.
Among the 48 participants who attended
group sessions, all reported that they en-
joyed the session(s) and 98% reported
that they had learned a lot about diabetes.

CONCLUSIONS — The New Leaf in-
tervention, which, over the course of 1
year, included 2–3 h of individual coun-
seling, 4.5 h of group sessions, and 2 h of

telephone contact, was associated with an
enhancement of PA energy expenditure,
as assessed by accelerometer, that was sta-
tistically significant (P � 0.014). A sub-
group analysis comparing the full
intervention to the minimal intervention
at 6- and 12-month follow-up (average
difference between groups 44.1 kcal/day,
P � 0.0055) indicated group A partici-
pants were on average �15% more active
than group C participants and that this
enhancement was achieved by reversing

Table 3—Mean values for selected outcomes at baseline and follow-up* by treatment group†

Group A Group B Group C

N Mean (SE) N Mean (SE) N Mean (SE)

Calories from saturated fat (%)
Baseline 51 11.3 (0.5) 51 10.7 (0.4) 54 10.6 (0.3)
6 months 51 10.6 (0.4) 51 10.2 (0.4) 54 10.1 (0.4)

Dietary cholesterol (mg/day)
Baseline 51 285 (19.4) 51 313 (21.7) 54 259 (17.5)
6 months 51 275 (19.9) 51 223 (16.7) 54 242 (19.3)

Total energy intake (kcal/day)
Baseline 51 1342 (48.0) 51 1302 (47.0) 54 1313 (56.4)
6 months 51 1189 (49.1) 51 1214 (43.5) 54 1216 (47.6)

Glycosylated hemoglobin (normal range 5.5–7.8%)
Baseline 60 10.7 (0.3) 62 11.0 (0.4) 61 11.3 (0.3)
6 months 60 10.7 (0.4) 60 11.1 (0.4) 58 11.5 (0.5)
12 months 54 10.8 (0.4) 59 10.9 (0.5) 57 10.7 (0.4)

Total cholesterol (mg/dl)
Baseline 60 199 (4.5) 62 207 (5.5) 61 208 (5.9)
6 months 60 202 (5.1) 60 210 (5.8) 57 210 (7.2)
12 months 54 193 (4.5) 59 206 (6.0) 57 204 (6.2)

HDL cholesterol (mg/dl)
Baseline 60 54 (2.0) 62 50 (1.6) 61 49 (1.9)
6 months 60 53 (2.1) 60 51 (1.8) 56 49 (2.0)
12 months 54 51 (1.9) 59 52 (1.8) 57 50 (2.2)

Weight (lb)
Baseline 60 207 (5.5) 62 204 (6.2) 62 210 (5.7)
6 months 60 207 (5.7) 60 202 (6.3) 59 210 (5.8)
12 months 54 212 (5.8) 58 208 (6.7) 58 212 (6.2)

Diabetes knowledge scale‡
Baseline 60 9.1 (0.3) 60 8.6 (0.4) 62 9.4 (0.4)
6 months 60 10.5 (0.4) 59 9.9 (0.3) 58 9.6 (0.4)
12 months 54 10.7 (0.3) 56 9.8 (0.3) 57 10.1 (0.4)

Diabetes health status: Mental Well-Being scale§
Baseline 61 21.1 (0.8) 62 23.5 (0.9) 63 24.0 (0.9)
6 months 60 26.2 (0.8) 61 25.9 (0.9) 60 25.7 (1.0)
12 months 60 25.6 (0.9) 59 25.3 (1.0) 54 26.8 (1.0)

Diabetes health status: Social Well-Being scale§
Baseline 61 27.5 (1.0) 62 27.5 (1.0) 63 29.3 (0.9)
6 months 60 29.0 (1.0) 61 28.8 (0.9) 60 30.0 (1.0)
12 months 60 28.5 (1.0) 59 28.3 (1.0) 54 29.5 (1.0)

*Means are for participants with baseline and at least one follow-up measure. †Group A received the clinic- and community-based intervention, group B received
the clinic-based intervention, and group C received the minimal intervention. Comparison of means are adjusted for the following variables: baseline value of
variable, age, educational achievement, number of years with diabetes, BMI, living with a spouse or someone like a spouse, using oral medication for diabetes, use
of insulin, and an interaction term for living with spouse or someone like a spouse and use of oral medication (when interaction significant). ‡Fifteen-item scale; each
correct answer contributes 1 point. §Nine-item scale; a higher score represents improved well-being.
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the usual trend of decreasing PA over time
(32), as experienced by groups B and C
at 12-month follow-up. This study was
not designed to detect a significant differ-
ence between groups A and B. However,
the community component appeared to
have a favorable effect on PA during the
second 6 months of follow-up. With re-
gard to dietary outcomes, participants in
all groups reported reduced intake of
saturated fat and cholesterol. However,
because of the observed substantial un-
der-reporting of dietary intake, we feel
our dietary findings may not be valid. Im-
proved dietary assessment methodology
is needed for this population to better
capture actual food intake and allow for
evaluation of interventions.

The New Leaf Program had no mate-
rial impact on blood lipids. Though
weight loss was not an objective of this
study, we were disappointed to observe
that participants in all groups gained
weight. In older patients with long-
standing diabetes, insulin and oral medi-
cation use are the major determinants of
blood glucose control (33). We believe
the New Leaf Program had little effect on
glycemic control because it did not spe-
cifically address diabetes medication ad-
herence and did not emphasize self-
monitoring of blood glucose. Other
behavioral intervention studies have also
shown no significant effect on glycemic
control (34).

Both the clinic and community com-
ponents of the New Leaf Intervention
were acceptable to participants and were
feasible in the context of a research study.
Participation rates for individual counsel-
ing and telephone follow-up were high.
Attendance at group sessions was modest
at �50%, but the sessions were very well
received by those who were able to at-
tend. Diabetes knowledge improved as a
result of the intervention (P � 0.037).
Our measures of diabetes-specific health
status also improved during follow-up
(except Social Well-Being for group C
at 12 months), with the largest change
observed in group A. For the Mental
Well-Being score, the improvement ap-
proached statistical significance, suggest-
ing that the group A intervention may
actually enhance diabetes-specific health
status.

We believe the Caltrac accelerometer
provided a valid and reliable measure of
the energy expenditure of participants in
this study. A validation study of the Calt-

rac (24) reported a correlation of r � 0.51
for total PA energy expenditure, with de-
tailed PA records kept over a 1-year dura-
tion. Thus, when worn correctly and for
an appropriate period of time, the Caltrac
is able to provide an objective estimate of
usual daily PA levels in an adult popula-
tion with predominantly sedentary activ-
ity habits. One limitation of this study is
possible bias in PA measurement, which
may have resulted from differences in ac-
tual Caltrac wearing time by treatment
group. Although we cannot totally ex-
clude this bias, there were no differences
in reported wearing time between treat-
ment groups. Additionally, it is possible
that the actual PA energy expenditure was
underestimated by the Caltrac, since it
does not detect nonambulatory PA (e.g.,
arm swinging). However, this bias is con-
sistent for all subjects and is a limitation in
the use of vertically oriented accelerome-
ters as a direct measure of PA.

In conclusion, the New Leaf Program
was associated with a modest enhance-
ment of PA compared with a minimal in-
tervention. Whether this observed
increase in PA will lead to improved
health outcomes (35) is not known, and
may depend largely on whether it is sus-
tained over time. To our knowledge, this
is the first study to develop a moderate-
intensity PA intervention for older Afri-
can-American women with type 2
diabetes and to assess its impact using
accelerometer technology. Our findings
suggest that a culturally appropriate
clinic- and community-based interven-
tion program, focused primarily on mod-
erate-intensity activities and delivered in
part by peer counselors, can enhance the
activity of sedentary, overweight, African-
American women with type 2 diabetes.
Future research efforts should be aimed at
confirming, enhancing, and sustaining
the effect of this type of intervention in
this high-risk population.
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