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OBJECTIVE — To examine the effectiveness of a theory-driven self-management course in
reducing cardiovascular risk in patients with screen-detected type 2 diabetes, taking ongoing
medical treatment into account.

RESEARCH DESIGN AND METHODS — A total of 196 screen-detected patients,
receiving either intensive pharmacological or usual-care treatment since diagnosis (3–33 months
previously), were subsequently randomized to a control or intervention condition (self-
management course). A 2 � 2 factorial design evaluated the behavioral intervention (self-
management course versus control) nested within the medical treatment (intensive versus usual
care), using multilevel regression modeling to analyze changes in patients’ BMI, A1C, blood
pressure (BP), and lipid profiles over 12 months, from the start of the 3-month course to 9-month
follow-up.

RESULTS — The self-management course significantly reduced BMI (�0.77 kg/m2) and sys-
tolic BP (�6.2 mmHg) up until the 9-month follow-up, regardless of medical treatment. How-
ever, intensive medical treatment was also independently associated with lower BP, A1C, total
cholesterol, and LDL before the course and further improvements in systolic BP (�4.7 mmHg).
Patients receiving both intensive medical treatment and the self-management course therefore
had the best outcomes.

CONCLUSIONS — This self-management course was effective in achieving sustained re-
ductions in weight and BP, independent of medical treatment. A combination of behavioral and
medical interventions is particularly effective in reducing cardiovascular risk in newly diagnosed
patients.
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About 200 million people have been
diagnosed with type 2 diabetes
worldwide. The actual prevalence is

believed to be considerably higher, with a
large number of patients remaining undi-
agnosed, untreated, and unaware of their
illness and its long-term health conse-
quences. These patients may not feel ill,
but the presence of obesity, chronic hy-

perglycemia, hypertension, and hyper-
cholesterolemia can ultimately result in
devastating micro- and macrovascular
complications. In recognition, there has
been a widespread call for screening pro-
grams to detect and treat patients at an
earlier stage of their disease, thereby as-
suming that this will reduce their cardio-
vascular risk and improve their long-term

health (1,2). There is good evidence that
intensive treatments combining medica-
tion and lifestyle modifications are
effective in both the prevention and man-
agement of type 2 diabetes (3–5). However,
no studies have focused on the effective-
ness of such treatments after a screening-
based diagnosis. Furthermore, the
success of treatments ultimately depends
on patients’ ability to accept their diagno-
sis and actively manage their disease.
Treatment adherence in patients with
type 2 diabetes is notoriously low (6,7).
Interventions to improve self-manage-
ment have had some success in improving
patient’s lifestyles and also lead to signif-
icant reductions in cardiovascular risk
factors; however, improvements have
generally been small and short-lived, dis-
appearing once intensive contact with
professionals is removed (8 –10). The
challenge therefore remains to develop
interventions that help patients to achieve
sustained lifestyle change and ultimately
decrease their cardiovascular risk.

In the present study, we examine the
effectiveness of a brief 3-month theory-
driven self-management intervention
proven effective in helping people with
screen-detected type 2 diabetes to achieve
a sustained lifestyle change (11; B.T.,
D.D.R., J.B., K.G., G.R., unpublished
data). We now assess whether such an
intervention is also effective in reducing
cardiovascular risk and how far these im-
provements can be sustained beyond the
program. The unique position of this
study within an ongoing medical trial
makes it possible to examine the relative
effectiveness of the behavioral interven-
tion on top of and apart from intensive
medical treatment geared to reducing car-
diovascular risk in patients with screen-
detected diabetes. We hypothesized that
the self-management intervention would
be most successful among patients receiv-
ing standard medical care but would be
less effective among intensively treated
patients who were already receiving nu-
merous medications to target their meta-
bolic control, blood pressure, and lipid
profiles.
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RESEARCH DESIGN AND
METHODS — Participants were re-
cruited from the Dutch arm of the ADDI-
TION study (Anglo-Danish-Dutch Study
of Intensive Treatment in People With
Screen-Detected Type 2 Diabetes in Pri-
mary Care), an ongoing multi-center ran-
domized trial evaluating both the
feasibility of a population-based screen-
ing program for type 2 diabetes and the
effectiveness of a target-driven approach
to reduce cardiovascular risk in people
with screen-detected diabetes (12). Pa-
tients (aged 50–70 years) from participat-
ing practices were invited to take part in a
stepwise screening from 2002 to 2004,
with diagnosis set according to World
Health Organization criteria. Practices
were randomly assigned to deliver either
intensive multifactorial pharmacological
treatment or usual care from the moment
people were diagnosed. Intensive treat-
ment included target-driven tight control
of 1) A1C (oral hypoglycemic agents
when A1C was �6.5%, insulin therapy
when A1C remained �7.0%), 2) blood
pressure (BP) (antihypertensive agents
[aspirin and ACE inhibitors] when BP was
�120/80 mmHg, stepwise increase when
�135/85 mmHg), and 3) cholesterol (st-
atins when plasma cholesterol �3.5
mmol/l). In contrast, usual care followed
national guidelines (A1C �8.5% and BP
�150/85 mmHg considered acceptable,
cholesterol treatment depending on pa-
tient’s estimated risk of coronary heart
disease (�25%) (13).

In 2004, 468 screen-detected patients
included in ADDITION and not suffering
from serious physical or mental comor-
bidities were invited to participate in the
present study, Beyond Good Intentions.
At that point, patients had already been
diagnosed 3–33 months previously and

had consistently been receiving either in-
tensive or usual-care treatment ever since.
Beyond Good Intentions specifically ex-
amined whether a self-management inter-
vention could (further) reduce these
patients’ cardiovascular risk. To that end,
participants were randomized to a control
or intervention group. The control group
received a brochure on diabetes self-
management. The intervention group re-
ceived a self-management course.

The self-management course lasted
12 weeks, including two (1-h) individual
sessions and four (2-h) biweekly group
meetings (n � 6–8) lead by a trained
nurse. During the sessions, various do-
mains of self-care (including diet, exer-
cise, and medication) were discussed, and
patients were taught to formulate, plan,
and carry out personally relevant goals
with regard to each theme using a proac-
tive five-step plan. Based on theories of
proactive coping (14) and self-regulation
(15), the course emphasized the elements
of anticipation, goal setting, planning,
and problem solving, helping patients
move beyond their intentions to achieve
optimal self-care. The development and
evaluation of the course has been pub-
lished previously, indicating that the
course was highly effective in helping pa-
tients to both initiate and maintain self-
care behaviors up to 9 months after the
course (11; B.T., D.D.R., J.B., K.G., G.R.,
unpublished data).

In this article, the focus is on whether
such an intervention can improve pa-
tients’ medical outcomes, assessing
changes in cardiovascular risk factors
over 12 months, from the start of the
3-month course to 9-month follow-up,
taking ongoing medical treatment into ac-
count. The study was approved by the

Ethics Committee of the University Med-
ical Center Utrecht.

Sample
In total, 227 of the 468 patients (49%)
agreed to participate in the study. Partic-
ipants were more educated than nonpar-
ticipants and reported slightly less self-
management behavior, but there were no
differences with regard to other sociode-
mographic characteristics or perceptions
of diabetes (16).

Participants were randomly allocated
to the control (n � 108) or intervention
(n � 119) condition. Owing to the wide-
spread geographical area, the course was
given at different locations. Nevertheless,
30 patients who wished to participate
were unable to attend due to difficulties
with transportation and were therefore
excluded from the study.

At the start, the study thus included
108 patients in the control group and 89
in the intervention group. The course was
run 13 times, with an average seven
patients per course. Eleven patients
dropped out during the course because of
personal circumstances (e.g., time, ill-
ness, and limited mobility) but were in-
cluded for intention-to-treat analyses.
One patient in the control group was ter-
minally ill, died 2 months into the study,
and was excluded from analyses. Patients
who were excluded or dropped out were
less educated but did not differ signifi-
cantly from participants with regard to
other sociodemographic characteristics
or their perceptions of diabetes (16).

The baseline characteristics of the fi-
nal 196 participants are shown in Table 1,
differentiated by their allocation in ADDI-
TION (intensive or usual-care treatment)
and Beyond Good Intentions (control or
intervention condition). There were no
significant differences between groups
with regard to sociodemographic vari-
ables, but intensively treated patients
were diagnosed more recently than usual-
care patients (F � 6.2, P � 0.05). Given
the two phases in the screening procedure
(May to December 2002 and June 2003 to
May 2004, respectively), most patients
were logically diagnosed for �1 or �2
years.

Measures
Measures including BMI, A1C, systolic
and diastolic BP, and lipid profiles, in-
cluding total, HDL, and LDL cholesterol
and triglycerides were retrieved from pa-
tient files. The number and dates of mea-
surement varied by patient, coinciding

Table 1—Demographic and medical characteristics by treatment group (n � 196)

Usual-care medical
treatment Intensive medical treatment

Course Control Course Control

n (dropout) 50 (4) 56 39 (7) 52
Age (mean) 61.8 62.5 61.6 61.5
Sex

Male (%) 66 62 47 62
Female (%) 34 38 53 38

Education level* 3.4 � 1.6 3.2 � 1.4 3.2 � 1.7 3.1 � 1.6
Disease duration (months) 21.8 � 9.1 20.7 � 8.4 18.3 � 8.8 17.4 � 9.0

Data are means � SD unless otherwise indicated. Subjects include 107 patients in the control group and 89
patients who completed or dropped out of the intervention. *Level of education was measured on a 6-point
scale (1 � lowest, 6 � highest level).
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with their routine checkups but not nec-
essarily with exact start and end points of
this study. To maximize the number of
measures and reliably estimate the start,
end points, and change in between, we
included measures taken from time of en-
rollment, 31 days before the self-
management intervention, and up until 3
months beyond the end point at the
9-month follow-up. BMI and BP were re-
corded an average of 3 times per patient
(3.2 and 3, respectively), A1C an average
of 3.6 times, and lipid profiles an average
of 2 times. Biochemical tests were per-
formed in the regional laboratory—A1C
by high-performance liquid chromatogra-
phy and lipid profiles by enzymatic tech-
niques.

Analyses
A 2 � 2 factorial design evaluated the self-
management course (intervention versus
control) nested within the medical treat-
ment (intensive versus usual care), using
multilevel regression modeling to analyze
changes in patients’ BMI, A1C, BP, and
lipid profiles over 12 months, from the
start of the 3-month course to 9-month
follow-up. Following the intention-to-
treat procedure, we included all patients
participating at the start of the study (in-
cluding 11 participants who dropped
out). Multilevel modeling can be consid-
ered a sophisticated regression analysis
that takes the nested structure of the data
into account (17). In our study, the time
point and number of measurements var-
ied per individual, individuals were
grouped within different general prac-
tices, and individuals were also grouped
in different course locations. Multilevel
modeling allowed us to make use of all the
available information (including the vari-
ation in time points) to make a more pre-
cise estimation of the regression line and
beginning and end points.

A preliminary analysis was done for
each outcome separately, examining
whether outcomes varied over time, indi-
viduals, course location, and general
practices (data not shown). Taking into
account that outcomes may fluctuate in a
nonlinear fashion over time, we included
both a linear (time) and quadratic func-
tion of time (time2). Variances in BMI,
A1C, and BP depended on both the time
point of measurement and the individual
patient. In contrast, variances in lipid pro-
files depended on time, indicating that
these outcomes did not change (consis-
tently) over time. Variance in total, LDL,
and HDL cholesterol depended solely on

the individual; these outcomes were ana-
lyzed using a one-level model examining
mean differences between individuals. Fi-
nally, variance in triglycerides was depen-
dent on both the individual and practice,
indicating that patients from the same
practice showed more similarity with
each other than with other patients. Anal-
yses of triglycerides therefore took both
the individual and practice into account.

Subsequent analyses followed tradi-
tional regression analyses, taking relevant
levels into account. For each dependent
variable (cardiovascular risk factor), pre-
dictors were entered in the regression
equation, step by step. First, sex, educa-
tion, and disease duration were included,
given the differences between groups
and/or potential for these variables to in-
fluence outcomes. Disease duration was
included as a dichotomous variable, with
1.5 years as a median split. Next, we ex-
amined the effects of the predictors AD-
DITION (intensive versus usual-care
treatment) and Beyond (self-management
course versus control) on both mean lev-
els and changes in outcomes over time,
also including two- and three-way inter-
actions between ADDITION, Beyond,
and time.

For interpretative purposes, day of
measurement was translated into years
(e.g., day 365 � 1). As such, regression
coefficients related to time are indicative
of relative changes over 1 year, allowing
us to predict beginning and end points
and mean changes over 1 year in each
group of patients, from the start of the
course to 9-month follow-up, differentiated
by their allocation to the medical treatment
and self-management intervention.

RESULTS — The results of the multi-
level regression analyses for each out-
come are depicted in Table 2 and
described in the text below. To maintain
legibility, the table only includes the re-
gression coefficient when significant. To
indicate the relative effect of different
combinations of treatments, the lower
part of the table indicates estimated start-
ing and end points and absolute mean
change in outcome over 1 year depending
on patients’ allocation in ADDITION (in-
tensive versus usual care) and Beyond
(course versus control).

BMI
The effect of control variables were exam-
ined first. Education and disease duration
did not affect BMI, but women showed
significantly higher BMI (�2.07 kg/m2)

than men; sex was therefore included in
subsequent analysis. The regression anal-
ysis indicated that BMI changed over time
in a nonlinear fashion, depending on pa-
tients’ allocation to the self-management
intervention (Beyond) (Fig. 1). Interven-
tion participants lost a significant amount
of weight during the first months of the
course, with weight loss gradually taper-
ing off to a net loss of �0.39 BMI by the
9-month follow-up. In contrast, control
patients gained weight at an ever-
increasing rate (�0.38 BMI), a difference
of 0.77 BMI (or 2.6 kg) at the 9-month
follow-up. Medical treatment (ADDI-
TION) had no effect on mean level or
changes in BMI over time.

BP
Sociodemographic factors and disease
duration had no significant main effects
on systolic or diastolic BP, but before the
self-management intervention, inten-
sively treated patients already had a sig-
nificantly lower BP than usual-care
patients (�6.7 mmHg systolic and �4.2
mmHg diastolic BP).

With regard to systolic BP, outcomes
changed over time in a nonlinear fashion,
depending on patients’ allocation to the
behavioral and medical interventions, in-
dicated by a significant interaction effect
of Beyond � time (B � �6.2, P � 0.05)
and a marginal effect of ADDITION �
time (B � �4.6, P � 0.06) (Fig. 1).

Without any additional care, pa-
tients’ systolic BP gradually increased
over 12 months to 4.9 mmHg by the
9-month follow-up. Taken separately,
both the intensive medical treatment
and the self-management course were
effective in reducing BP, but BP tended
to revert to baseline levels by the
9-month follow-up. In contrast, pa-
tients receiving both intensive medical
treatment and the self-management
course achieved significant and sus-
tained reductions in their systolic BP: a
net decrease of 5.9 mmHg and a differ-
ence of 10.8 mmHg with those patients
receiving no additional care.

With regard to diastolic BP, there was
no main effect of time, and neither ADDI-
TION nor Beyond significantly influ-
enced changes over time.

A1C
Sociodemographic factors and disease
duration had no significant main effects
on A1C, but patients receiving intensive
medical treatment had a significantly
lower A1C (�0.27) (ADDITION). A1C
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levels varied over time in a nonlinear fash-
ion, depending on patients’ medical treat-
ment, with both usual and intensively
treated patients showing slight increases
in A1C (0.02 and 0.12, respectively). In
both groups, however, levels remained in
the normal healthy range (6.34 and 6.17,
respectively, for the usual and intensively
treated group). The self-management in-
tervention (Beyond) had no effects on
mean levels or changes in A1C.

Lipid profiles
Preliminary analyses revealed that lipid
profiles did not vary significantly over
time; hence, analyses were limited to
mean differences. Females showed signif-
icantly higher total, HDL, and LDL cho-
lesterol than men, and patients with
longer disease duration reported a signif-

icantly higher LDL. Patients receiving in-
t ens ive med ica l t r ea tment had
significantly lower total cholesterol
(�0.60, P � 0.001) and LDL levels
(�0.54, P � 0.001) than patients receiv-
ing usual treatment, but they did not dif-
fer with regard to either HDL or
triglyceride levels. The self-management
intervention (Beyond) had no effects on
lipid profiles.

CONCLUSIONS — This study sug-
gests that a self-management intervention
can be effective in improving cardiovas-
cular risk in screen-detected patients re-
cently diagnosed with type 2 diabetes,
both on top of and apart from intensive
medical treatment. The fact that the
course achieved these changes in patients
who had already experienced consider-

able improvements in their cardiovascu-
lar risk factors further emphasizes the
effectiveness of this theory-driven self-
management course and the potential for
lifestyle interventions in general to make a
difference in diabetes care.

The self-management intervention
led to significant weight loss and impor-
tant decreases in systolic BP that were
maintained up to 9 months after the in-
tervention ceased. With regard to weight
change, we found that, regardless of med-
ical treatment, patients in the control con-
dition gained weight, while patients in the
intervention condition lost weight, lead-
ing to a difference in BMI of 0.77 kg/m2 or
2.6 kg in 1 year, a difference that contin-
ued to increase. While such differences
may appear relatively small, until now,
few other interventions have successfully

Table 2—Effectiveness of a self-management intervention (Beyond: course �1	 versus control �0	) on top of and next to intensive medical
treatment (ADDITION: intensive �1	 versus usual-care �0	 treatment)

BMI

BP

A1C

Cholesterol

Systolic Diastolic Total HDL LDL Triglycerides

Predictors
Number of measures 621 597 597 703 385 377 373 375

Mean per patient � SD 3.2 � 1.4 3.0 � 1.6 3.0 � 1.6 3.6 � 1.6 2.0 � 0.8 2.0 � 0.8 2.0 � 0.8 2.0 � 0.8
Constant 29.52 140.0 81.3 6.32 4.55 1.09 2.91 1.53
Sex (male � 1) 2.07† NS NS NS 0.33‡ 0.26‡ 0.18* NS
Education NS NS NS NS NS NS NS NS
Duration NS NS NS NS NS NS 0.18* NS
Time �0.34NS �7.6NS NS �0.55† — — — —
Time2 0.72* 12.5† NS 0.57† — — — —
ADDITION NS �6.7† �4.2‡ �0.27† �0.60‡ NS �0.54‡ NS
ADDITION � time NS �4.6§ NS 0.70† — — — —
ADDITION � time2 NS NS NS �0.60† — — — —
Beyond 0.27NS 0.9NS NS NS NS NS NS NS
Beyond � time �0.77‡ �6.2* NS NS — — — —
Beyond � time2 NS NS NS NS — — — —

Mean estimated starting levels differentiated by medical treatment and self-management condition ADDITION � beyond
Usual care � control 29.52 140 81.3 6.32 4.55 1.09 2.91 1.53
Usual care � course 29.79 140.9 81.3 6.32 4.55 1.09 2.91 1.53
Intensive � control 29.52 133.3 77.1 6.05 3.95 1.09 2.37 1.53
Intensive � course 29.79 134.2 77.1 6.05 3.95 1.09 2.37 1.53

Mean year change in outcomes differentiated by medical treatment and self-management condition ADDITION � beyond
Usual care � control �0.38 �4.9 — �0.02 — — — —
Usual care � course �0.39 �1.3 — �0.02 — — — —
Intensive � control �0.38 �0.3 — �0.12 — — — —
Intensive � course �0.39 �5.9 — �0.12 — — — —

Mean estimated levels at 9-month follow-up differentiated by medical treatment and self-management condition ADDITION � beyond
Usual care � control 30.00 144.9 81.3 6.34 4.55 1.09 2.91 1.53
Usual care � course 29.40 139.6 81.3 6.34 4.55 1.09 2.91 1.53
Intensive � control 30.00 133.6 77.1 6.17 3.95 1.09 2.37 1.53
Intensive � course 29.40 128.3 77.1 6.17 3.95 1.09 2.37 1.53

A multilevel regression analysis of change in cardiovascular outcomes over 12 months, from the start of the 3-month course to 9-month follow-up, reported in terms
of significant B values. *P � 0.05, †P � 0.01, ‡P � 0.001, §P � 0.07. Two- and three-way interactions between ADDITION and Beyond were not significant. BMI,
A1C, and BP were based on two-level models including person and time. HDL, LDL, and total cholesterol were based on the one-level model, including the person.
Triglyceride was based on a two-level model including the general practitioner and the person. NS, not significant.
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been able to make a difference once con-
tact is removed (8,9). Weight loss appears
to be one area in which behavioral inter-
ventions can be more effective than a
medical approach. Furthermore, the self-
management intervention was more ef-
fective than medical treatment with
regard to systolic BP. Despite the initial
successes of the intensive medical treat-
ment, systolic BP tended to increase by
the end of this study in both usual-care
and intensively treated patients. A combi-
nation of intensive medical treatment and
the self-management course proved to be
most effective; patients who received both
interventions ultimately had a mean sys-
tolic BP of 128.3 mmHg at the 9-month
follow-up, compared with 144.9 mmHg
for patients receiving only usual care.

These results are even more encour-
aging when one considers that the course
was relatively brief and given by a mini-
mally trained nurse in the patient’s local
environment. Previous evaluations of the
course have indicated that its theoretical
underpinnings, notably the combination
of goal setting, planning, and anticipa-
tion, were very successful in helping pa-
tients to initiate and maintain small
changes in their self-management behav-
iors, diet, and exercise in particular (11;
B.T., D.D.R., J.B., K.G., G.R., unpub-
lished data). However, those findings
were based on patients’ self-reports. This
study provides some more objective evi-

dence that such a theory-based interven-
tion can indeed help patients to achieve
improvements. Recent meta-analyses
suggest that self-management interven-
tions relying on goal setting and planning
are particularly effective (18). We would
suggest that anticipation is another im-
portant ingredient. Patients will be more
likely to achieve their self-management
goals when they recognize barriers to and
conditions for goal attainment and con-
sider alternative strategies beforehand
and how they will evaluate their progress.
The concept of proactive coping has been
implemented to help patients with a wide
range of conditions to deal with potential
problems before they arise (19–21). This
study suggests that it can also be effective
in diabetes management.

That said, the effectiveness of the self-
management intervention with regard to
other cardiovascular risk factors was lim-
ited. For that matter, other psychological
interventions have had only limited ef-
fects in improving metabolic control or
lipid profiles (8). In this study, the poten-
tial for change was limited given the
relatively healthy mean levels of cardio-
vascular outcomes in both medical treat-
ment arms. This, in part, reflects the
success of medical treatment that these
screen-detected patients received after di-
agnosis; patients in the intensive arm of
ADDITION already showed significantly
better outcomes with regard to BP, A1C,

and total and LDL cholesterol at baseline,
while mean A1C in both medical treat-
ments was �6.5%. Nevertheless, this
study suggests that a self-management
course can confer additional benefit, in-
dependent of medical treatment.

The present study had a number of
limitations. First, this study relied on a
population who was already taking part in
a medical intervention in which half did
not participate. A detailed comparison of
the recruitment and retention process in-
dicated that nonparticipants and drop-
outs primarily had practical reasons,
while education level was the primary
variable differentiating between partici-
pants, nonparticipants, and dropouts
(16). We controlled for this in our analy-
ses but found that education did not sig-
nificantly influence cardiovascular risk
factors. A second issue was our reliance
on patient files with the number and time
points of measurements varying consider-
ably and depending on patients’ visits to
the general practitioner and laboratory.
Multilevel techniques helped to overcome
these limitations in our data, allowing us
to take these variations into account and
base our analyses on existing data rather
than imputing missing data that can pro-
duce considerable errors in estimation
(17). Nevertheless, we did not have mea-
surements for all patients in the 3 months
in which the intervention took place (po-
tentially the most effective period). As

Figure 1—Changes in BMI and systolic BP by treatment: Beyond (course vs. control) by ADDITION (intense vs. usual).
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such, our findings give a good indication
of net change over 1 year, but improve-
ments that may have been achieved dur-
ing the intervention are more obscure.

The use of multilevel modeling also
allowed us to control for potential influ-
ences of patients’ general practices on out-
comes. We found that patients from the
same practice were not more similar to
each other with regard to most cardiovas-
cular outcomes. In fact, triglycerides were
the only outcome influenced by general
practice. In sum, our strict adherence to
statistical procedures and our consider-
ation of multiple levels allows us to con-
clude with a high degree of certainty that
the self-management intervention was
successful in helping patients to reduce
their weight and systolic BP.

From this perspective, this self-
management intervention can be a valu-
able addition to medical treatments no
matter how intensive, particularly when it
is taken into account that the course also
increased patients’ awareness, confi-
dence, and self-management behaviors
(diet and exercise in particular) (11; B.T.,
D.D.R., J.B., K.G., G.R., unpublished
data). This study suggests that intensive
medical treatments may be effective for a
while, but gradual relapses in weight, BP,
and A1C suggest that additional support
may be needed to help patients maintain
and achieve further improvements. This
study supports a growing body of evi-
dence that self-management interven-
tions can be effective when they have a
sound theoretical basis.
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