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Purpose: Test a practice-based intervention to foster involvement of a relative or friend for the reduc-
tion of cardiovascular risk in patients with type 2 diabetes.

Methods: We enrolled in a randomized controlled trial 199 patients and 108 support persons (SPs)
from 18 practices within a practice-based research network. All patient participants had type 2 diabetes
with suboptimal blood pressure control and were prepared to designate a SP. A subset of the patients
also had dyslipidemia. All study visits were conducted at the practice sites where staff took standardized
blood pressure measurements and collected blood samples. All patients completed one education ses-
sion and received newsletters aimed at improving key health behaviors. Intervention group patients
included their chosen SP in the education session and the SPs received newsletters.

Results: After 9 to 12 months, the intervention had no significant effect on systolic blood pressure,
HbA1C, health-related quality of life, patient satisfaction, medication adherence, or perceived health
competence. Power was insufficient to detect an effect on low-density lipoprotein cholesterol. Baseline
cardiovascular risk values were not very high, with mean systolic blood pressure at 140 mm Hg; mean
HbA1C at 7.6%; and mean low-density lipoprotein at 137 mg/dL. Patient health care satisfaction was
high.

Conclusion: This practice-based intervention to foster social support for chronic care management
among diabetics had no significant impact on the targeted outcomes. (J Am Board Fam Med 2008;21:
269–281.)

Major cardiovascular risk factors among Americans
are highly prevalent but poorly controlled, espe-
cially among diabetics. Only one fourth of hyper-
tensive Americans have their hypertension under
control.1,2 The prevalence of dyslipidemia warrant-
ing treatment is approximately 29%, and control
rates are probably no better than for hypertension.3

Approximately 20 million Americans have type 2

diabetes.4 Diabetes triples the risk of symptomatic
cardiovascular disease (CVD), which causes two
thirds of all deaths among diabetics.5,6 Morbidity
and mortality are reduced when diabetics use lipid-
lowering or antihypertensive therapy.2,5,6–8 How-
ever, the target levels for blood pressure (BP) and
low-density lipoprotein (LDL) set for diabetics are
especially difficult to achieve.2,7,8 Poor adherence
to treatment and ineffective patient education often
contribute to poor control of cardiovascular
risk.9–12 Adherence to treatments is especially
problematic for diabetics because of their complex
treatment regimens.12–15

Patients with diabetes typically obtain most of
their medical care from primary care providers
(PCPs).16 Practical strategies for use by PCPs to
improve their patients’ health behaviors are needed
to realize the potential health impacts of powerful
treatments. Patient education must be reinforced
with other approaches for behavior change to have
significant impacts on health.17–19 Social support is
a key factor in the successful management of
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chronic diseases; it is a strong predictor for treat-
ment adherence and favorable outcomes.9,15,20–22

However, most reported interventions used to en-
hance social support for chronic disease manage-
ment are too costly and intensive to be feasible for
most primary care practices under current reim-
bursement models. We therefore sought to evalu-
ate the potential of a more practical primary care
intervention to enhance social support for chronic
disease management.

Potential pathways for social support to influ-
ence health outcomes are complex. Because health
beliefs have been associated with health behaviors
affecting cardiovascular risk,23–26 we used the
Health Belief Model as a guiding conceptual frame-
work and incorporated theories of self-efficacy.27–31

Self-efficacy (perceived health competence), the be-
lief that one has influence over success and that one
can succeed, has been positively associated with the
likelihood of behavior change.29 According to our
model, cardiovascular risk factors such as hyperten-
sion and dyslipidemia are influenced by health be-
haviors such as adherence to prescribed diet and
exercise, which in turn are influenced by health
beliefs such as self-efficacy, perceived susceptibility,
disease severity, and barriers. Personal relation-
ships influence pertinent health beliefs. A support
person (SP) can serve as a cue to action, reduce
barriers to adherence, and promote self-efficacy;
or, conversely, the SP might have detrimental ef-
fects on health behaviors through negative influ-
ences such as nagging.32,33 Moreover, the SP’s in-
fluence may be moderated by factors such as the
patient’s age, gender, and education, the complex-
ity of prescribed treatments, the patient’s overall
health status, and insurance coverage.9,34

The purpose of this study was to test the effec-
tiveness of an intervention to foster the involve-
ment of a relative or friend as an SP in the control
of cardiovascular risk factors in patients with type 2
diabetes. Our intervention was designed for broad
and sustainable use in busy primary care practices.
We avoided restricting the intervention to patients
who had been formally assessed as most likely to
benefit from such an intervention because we did
not presume that such assessments would routinely
occur in practice.

Methods
Details of our methodology have been published.31

This protocol was approved and monitored by the

Medical Institutional Review Board of the Univer-
sity of Kentucky.

Design Overview
We performed a clustered randomized controlled
trial involving 18 primary care practices in the
Kentucky Ambulatory Network, a practice-based
research network (PBRN). The intervention was
designed to educate, motivate, and facilitate pa-
tients and their SPs to work together to improve
the patients’ cardiovascular risk, health-related
quality of life (HRQL), and satisfaction with health
care. The roles of plausible mediating and moder-
ating factors were evaluated, including medication
adherence, basic relationship of patient to SP, qual-
ity and degree of SP involvement, patient demo-
graphics, history of CVD, health-related self-effi-
cacy, and levels of social support. Participants had 9
to 12 months of follow-up. The study was re-
stricted to patients willing and able to formally
involve a SP in the control of the target conditions.

Settings/Locations
Each patient participant received care at one of 18
PBRN practices, where all study visits occurred.
Participating PBRN practices were chosen based
on their willingness to collaborate and their dis-
tance from the coordinating center. All data were
collected at the primary care practices or via tele-
phone. The study was coordinated at the Univer-
sity of Kentucky by Kentucky Ambulatory Net-
work staff.

Patient Eligibility Criteria

1. Either type 2 diabetes based on chart review
according to diagnostic criteria of the American
Diabetes Association35 or the diagnosis of type 2
diabetes recorded by the PCP along with a
HbA1C level �8.0%, a random serum glucose
level �200 mg/dL, or a current prescription for
an antidiabetic drug.

2. Hypertension with suboptimal control, with or
without uncontrolled dyslipidemia (see below).

3. Prepared to designate an SP with whom the
patient would be in contact for the next 12
months.

4. At least 21 years old and able to give informed
consent.

5. Not pregnant or planning to become pregnant
within the next 12 months.
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6. Planning to be available for follow-up for at
least the next 12 months.

We defined hypertension with suboptimal con-
trol in diabetics as a mean systolic BP (SBP) �129
mm Hg based on the last 2 visits recorded in the
chart, or on the highest 2 readings in the last 6
months, and a mean SBP �129 mm Hg based on 3
standardized readings taken at the screening study
visit. (SBP was used as the sole BP criterion to
facilitate hypothesis-testing and sample-size calcu-
lations.)

We defined dyslipidemia with suboptimal con-
trol in diabetics as LDL �100 mg/dL and confir-
mation of suboptimal control based on fasting lipid
profile done at baseline. (LDL was used as the sole
lipid criterion to facilitate hypothesis-testing and
estimation of required sample size.)

These definitions for suboptimal control of hy-
pertension and dyslipidemia match the recom-
mended thresholds for starting or altering drug
therapy in diabetics.2,5,36

Support Person (SP) Eligibility Criteria
1. Adult able to give informed consent.
2. Regular (at least weekly) contact with the patient

expected throughout the coming 12 months.
3. Chosen by the patient based on advice for effec-

tive SP provided by the investigators (can ar-
range at least weekly contact, SP willing to come
to study visits, likely to be supportive of patient
in improving health behaviors).

Identification and Enrollment of Participants
Potential participants were identified using each
practice’s billing data, followed by medical record
review. To minimize selection bias, patients were
not recruited during visits to the PCP. Each prac-
tice provided a list of all adult patients who had
made at least one visit in the past 2 years and who
had ever had diabetes coded as a diagnosis. Study
personnel then reviewed all of these patient charts
for eligibility. Potentially eligible patients were sent
an explanatory letter about the study and signed by
the PCP. During follow-up recruiting by tele-
phone, study personnel worked down a randomly
ordered list of these letter recipients until the a
priori target number of 25 patients from each prac-
tice had been scheduled for a screening visit or until
repeated attempts had been made to reach all pa-
tients on the list. Each patient participant was re-

quired to name a potential SP and all were in-
structed on criteria for choosing an SP. Study
personnel enrolled the designated SP for each pa-
tient participant randomized to the intervention
group. The SPs designated by patients randomized
to the control group were not contacted by study
personnel.

Randomization Methods and Study Groups
To avoid contamination, randomization was done
at the practice level, and all participants at a given
practice were assigned to the same treatment
group. The project statistician maintained sealed
envelopes containing group assignment. Masking
and blocked randomization were used to prevent
recruitment bias and unbalanced allocation. All pa-
tient participants at each practice were enrolled
before group assignment was unmasked. Once
group assignment was revealed, each patient was
informed by phone; if assigned to involve a SP, the
patient was instructed to bring the SP to the next
study visit, which was the actual intervention visit.

Subjects were randomized to the control group
or one of 2 intervention groups (A and B). Our
design had 2 intervention groups to facilitate ex-
ploration of mechanisms and predictors of the in-
tervention’s impacts while minimizing the Haw-
thorne Effect. Participants in intervention group B
had more contact with study personnel, who col-
lected data to more deeply probe the mechanisms
through which involvement of an SP might affect
outcomes, but they did not receive any additional
education or coaching. We planned to test our
quantitative outcomes-related hypotheses through
comparisons of the control group with intervention
group A.

Sample Size
Our a priori sample size calculations were based on
the plan to test our main hypotheses by comparing
the control group with intervention group A. We
used published variance data on SBP, LDL choles-
terol, and HRQL scores to support sample size
calculations.

Hypotheses Used to Drive Sample Size Calculations
After the intervention and controlling for baseline
values, the following were hypotheses used to drive
sample size calculations:
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● Mean SBP will be at least 8 mm Hg lower in the
intervention group than in the control group.

● Mean LDL cholesterol will be at least 15 mg/dL
lower in the intervention group than in the con-
trol group.

● HRQL, as measured by the Medical Outcomes
Study Short Form (SF-36) physical composite
score, will be at least 10 points better (on a
100-point scale) in the intervention group than in
the control group.

● We set our targeted sample size to detect at least
these differences between groups with at least
90% power and an � level of 0.05. These calcu-
lations led to a targeted sample size of 100 pa-
tients per group completing the study.

Timelines
The entire study lasted 4 years (2002–2006). Par-
ticipants at the first 15 practices were followed for
12 months; those from the last 3 practice sites had
9 months of follow-up.

Intervention
The intervention was designed to foster the formal
involvement of a friend or relative as an SP to help
the patient lower cardiovascular risk. It consisted of
one patient/SP education session followed by 4
quarterly “newsletters.” Patients in the interven-
tion groups had their SP join them for a 30-minute
individualized patient education session with a
Registered Nurse patient educator, delivered at the
practice site. The session focused on cardiovascular
risk reduction advice for the patient and ways that
the SP could help. Guidelines for effective pa-
tient SP interactions were included, stressing the
SP role as facilitator and advising that the patient
should be responsible for his/her own health be-
haviors. Specific strategies suggested to the SP in-
cluded accompanying the patient during doctor vis-
its, reviewing medication instructions and supplies
with the patient, exercising with the patient, gro-
cery shopping with the patient, and talking with the
patient about his or her concerns and specific bar-
riers to cardiovascular risk factor control. After the
education session, 4 quarterly patient education
newsletters about cardiovascular risk factor control
were mailed to the patients; similar newsletters
focusing on facilitative strategies were mailed to the
SPs.

Patients randomized to the control group re-
ceived an individual 30-minute patient education

session with a Registered Nurse patient educator
and received the same 4 patient newsletters as sent
to intervention group patients, but control group
patients did not have formal involvement of their
SP in the program.

All education sessions followed a standardized
curriculum guided by a notebook given to the par-
ticipants. Notebook materials came from the
American Heart Association, the National Insti-
tutes of Health, the American Diabetes Associa-
tion, and the American Academy of Family Physi-
cians, and were selected for accuracy, clarity,
brevity, reading level at or below 8th grade, appro-
priate focus, and avoidance of confusing or con-
flicting recommendations. Information about CVD
among diabetics, hypertension, high cholesterol,
diet and exercise guidelines with examples, the im-
portance of medication adherence and tips for im-
proving it, advice on communicating with health
care providers and keeping appointments, and ad-
vice on making lifestyle changes related to tobacco
avoidance, diet, and exercise was included in the
notebook. Intervention group materials included
advice on how to help someone else make lasting
improvements in their health behaviors. The news-
letters reinforced the same curriculum, with each
newsletter focusing on one or 2 of these topics.

Participants’ PCPs were aware of which patients
were enrolled because they received study-related
laboratory test reports (the same tests, regardless of
study group assignment), but our patient-oriented
intervention did not include any instructions or
facilitation for the PCPs related to evaluation or
management of cardiovascular risk.

Study Visit Protocol
All visits were performed at the practice sites. Each
patient participant made 7 study visits over a 12-
month period: 3 visits at baseline, 2 visits at 6
months after randomization, and 2 visits at 12
months after randomization. In intervention group
A, SPs accompanied their patients to one visit at
baseline and one at 12 months. SPs in intervention
group B made one visit at baseline, one at 6
months, and one at 12 months. Patient and SP
education activities occurred during visit 3. All
other visits were strictly for data collection. Paired
visits allowed repeated BP and LDL measurements
to dampen intraperson short-term variability.
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Data Collection Protocol
The data collection protocol is shown in Table 1.
Standardized BP readings and phlebotomy were
performed by nurses and medical assistants em-
ployed at each practice. All blood samples were
analyzed at one university laboratory. All other data
were collected by study coordinators who went to
each practice site. All nurses and medical assistants
who took BP measurements completed training
and certification in standardized BP measurement,
following American Heart Association guidelines.
Training and certification were repeated after 6
months. BP readings were done in triplicate to
calculate average BP for that visit. LDL cholesterol

levels were collected as paired samples on different
days to derive average levels for baseline and fol-
low-up periods and were limited to the subset of
patients whose most recent LDL on record was
elevated. Participants with no LDL level on record
did not have an LDL level drawn for this study.
Instruments used to collect all other data are shown
in Table 2.

Analytic Methods
Intervention group differences in baseline charac-
teristics were assessed using mixed effects models
where the clinic was treated as a random effect with
the patient nested within the clinic, adjusting for

Table 1. Data Collected for Each Participant, by Study Visit

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7

Time since randomization* (months) Baseline Baseline Baseline 6 6 12 12
Resting BP A, B, C A, B, C A, B, C A, B, C A, B, C A, B, C A, B, C
Fasting lipid profile A, B, C A, B, C A, B, C A, B, C A, B, C A, B, C
HbA1C A, B, C A, B, C A, B, C
CVD history A, B, C
Interval CVD history A, B, C A, B, C
Medication review A, B, C A, B, C A, B, C
Medication adherence A, B, C B A, B, C
HRQL A, B, C A, B, C A, B, C
Healthcare satisfaction A, B, C A, B, C
Health-related self-efficacy A, B, C B B
Social network A, B, C B A, B, C
SP qualities/involvement A, B, C B A, B, C
Demographics A, B, C A, B, C A, B, C

Patient education session occurred during visit 3.
*Randomization occurred after visit 2.
BP, blood pressure; CVD, cardiovascular disease; HRQL, health-related quality of life; SP, support person; A, intervention group A;
B, intervention group B; C, control group.

Table 2. Method and/or Instrument(s) Used for Non-physiologic Measures

Measure Method(s)/Instrument(s)

CVD history Patient structured interview with research staff
Interval CVD history Patient structured interview with research staff
Medication review Patient structured interview with research staff
Medication adherence Medication Adherence Questionnaire37

HRQL SF-36 Health Survey38,39

Healthcare satisfaction Patient Healthcare Satisfaction Survey40 over telephone
Self-efficacy Perceived Health Competence Scale41

Social support network Self-report at baseline on whether person(s) already helping patient with CVD
risk management and person patient would ask to be SP (friend vs. relative)

SP qualities/involvement Social Support for Intervention Survey32

Demographics Patient structured interview with research staff

CVD, cardiovascular disease; HRQL, health-related quality of life; SP, support person.
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the intraclass correlation coefficient (ICC) within
the clinic.42 The ICCs for study outcomes calcu-
lated across the 18 clinic sites ranged from 0.0108
(satisfaction with health care) to 0.1046 (SBP).

Baseline characteristics and outcomes did not
differ between the 2 intervention groups (A and B).
The only differences between these 2 groups were
in assessment, not intervention (see Table 1). Extra
surveys were administered in group B to probe the
mechanisms through which involvement of an SP
might affect outcomes, but these participants did
not receive any extra education, encouragement, or
coaching compared with group A. To improve
study power, we therefore collapsed groups A and
B into a single intervention group for comparisons
to the control group.

Main models to assess for differences between
the intervention and control groups were fit to each
individual outcome, adjusting for baseline values
and ICCs. A second set of outcome models in-
cluded adjustments for age, race, sex, employment,
education level, health insurance, CVD event com-
posite score, medication adherence level, perceived
health competence, alcohol use, current smoking
status, level of health-related social support, rela-
tionship with SP, and self-reported histories of
high BP and high cholesterol.

The Statistical Analysis System procedure
PROC MIXED (SAS Institute, Inc., Cary NC) was
used to assess intervention effects on the outcome
data while accounting for missing outcome mea-
sures because of drop-outs or sporadically missing
data. Post hoc power calculations were conducted
(see Results, below).

Results
Participant Flow and Baseline Characteristics
We enrolled 199 diabetic patients and 108 SPs
from among 18 primary care practices and followed
them for 9 to 12 months after randomization. Med-
ical records on 2608 diabetic adults were screened;
1318 met initial eligibility criteria, 336 patients
completed a screening visit, 233 patients were con-
sented and enrolled, and 199 patients plus 108
consenting SPs completed the education session.
The 34 patients “lost” before completing their ed-
ucation session included 4 who decided after con-
senting that they could not bring an SP and 30 who
dropped out before completing the education ses-
sion.

Baseline characteristics of the 199 patients are
shown in Table 3. Randomization resulted in even
distribution of values across the study groups; how-
ever, health insurance status differed: the control
group had more privately insured patients (70%)
than intervention group A (53%) or group B
(52%), with group A having the most uninsured
patients (14%). In addition, more patients reported
having high cholesterol in the control group (80%)
than in the intervention groups A or B (67%, 55%).
SP characteristics are shown in Table 4.

Given the absence of significant baseline differ-
ences between intervention groups A and B, we
pooled these into a single intervention group for
our analyses; this allowed us to achieve sufficient
power levels for all main outcomes except LDL
cholesterol level.

Main Outcomes
Table 5 shows the main outcomes at 6 months and
9 to 12 months after randomization. For each out-
come compared across groups, 2 P values are given.
The first is adjusted only for baseline value and the
ICC. The second P value is also adjusted for po-
tential mediating or moderating factors (see Table
5 footnotes). Diminishing sample sizes over time
reflect the drop-out rates.

Effects of Intervention
SBP fell in control and intervention groups, prob-
ably partly because of regression to the mean. The
patient education received by all groups may have
also played a role. There were no significant be-
tween-group differences in the change in SBP from
baseline to 6 months and 9 to 12 months after
randomization. There was also no significant effect
of group assignment on diastolic BP (not shown).

LDL fell in the control and intervention groups,
also probably partly because of regression to the
mean. The patient education received by all groups
may have also played a role. There were no statis-
tically significant between-group differences in the
change in LDL.

There were no significant between-group differ-
ences in the change in HbA1c from baseline to 9 to
12 months after randomization. There was a trend
toward a slightly greater reduction in HbA1C levels
in the control group at 6 months.

There were no significant between-group differ-
ences in the change in the Physical Composite
Scale or the Mental Composite Scale of the SF-36
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from baseline to 6 months or 9 to 12 months after
randomization.

Satisfaction with the PCP improved slightly in
both groups, whereas satisfaction with health care
overall declined slightly in both groups. Between-
group differences became statistically nonsignifi-
cant after the described adjustments, and were not
clinically significant on a scale of 1 to 10.

Power Considerations for Main Outcomes
Recruitment lagged behind our design target of
300 completed patient studies, leaving this study
with marginal power to avoid type II errors in some
of our outcomes analyses, and no power to detect
differences in LDL levels. Ultimately, we had 80%
power (� � 0.05) to detect differences between the
control group and the combined intervention
groups (A and B) (see Table 6).

Potential Cognitive Behavioral Mechanisms
Linking the Intervention and the Main Outcomes
Two mechanisms were analyzed as potential mod-
erators of the intervention effects on the main out-
comes and as proximal outcomes themselves. Base-
line levels of neither self-efficacy nor medication
adherence were found to moderate intervention
effects for any of the main outcomes. Furthermore,
there were no significant between-group differ-

ences in the change in self-efficacy or medication
adherence from baseline to 6 or 12 months after
randomization.

Discussion
This randomized, controlled trial of a practice-
based intervention intended to foster the formal
involvement of a friend or relative in the care of
adults with type 2 diabetes showed no significant
effects on the main outcomes of interest, including
SBP, LDL, HbA1C, HRQL, and patient satisfac-
tion. The intervention also had no significant effect
on perceived self-efficacy in managing one’s own
health or on medication adherence.

There are a few plausible explanations for this
lack of impact. The first is that the intervention was
not robust enough to bring about positive health
behavior change beyond the effects of patient ed-
ucation. A single educational session with a nurse,
followed by reinforcing newsletters, seems to be
insufficient to foster social support at a level that
leads to improved health behaviors. Second is the
possibility of ceiling or floor effects within our
sample. Although SBP �129 mm Hg and LDL
�100 mg/dL determined eligibility for study entry,
the mean levels of these risk factors in participants
at baseline were not very high (140 mm Hg and 137
mg/dL, respectively). Having type 2 diabetes was
an entry criterion, but HbA1C level was not, and
the mean baseline HbA1C was only 7.6%. Thus,
on the whole, these patients and their physicians
may have felt less motivation for improving these
cardiovascular risk factors than would be the case
for patients with worse control. Furthermore, these
patients’ satisfaction with their PCPs and their
overall health care was very high at baseline, leav-
ing almost no room for improvement. Third, be-
cause this intervention required participants to
name a potential SP, their overall social support
may have been stronger than would be seen in the
general population of adult diabetics; thus there
may have been less room for improvement in sup-
port for cardiovascular risk reduction. We have no
data to support or refute this possibility.

Limitations
Lagging enrollment led to a smaller sample size
than was planned and required us to shorten the
follow-up period to 9 months for the last 42 pa-
tients. This resulted in insufficient power to mea-

Table 4. Support Person Characteristics

Age in Years (mean �SD�) 55 (14.5)
Female (%) 75
Race (%)

White 86
African-American 13
Asian 1

Occupation status (%)
Employed 48
Retired 34
Unemployed 18

Education Level (%)
�High school 17
High school grad or GED 35
Some college 25
�4-year degree 23

Relationship to patient (%)
Spouse 51
Child 16
Mother 5
Other relative 11
Friend and/or neighbor 17
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sure any significant effect on LDL and insufficient
power to detect very small differences in other
outcomes. Data were combined for participants

who were followed for 9 months and 12 months.
Foreshortened follow-up of the last 42 subjects
might be expected to falsely skew the results toward

Table 5. Primary Outcomes: Adjusted* and Unadjusted† Group Differences at 6 Months and 9 to 12 Months After
Baseline

Baseline
(mean [n])

6 Months
(mean [n])

9 to 12 Months
(mean [n])

Change from Baseline
to 6 Months

Change from Baseline
to 9 to 12 Months

Systolic BP (mmHg)
Intervention group AB 141.3 (108) 135.5 (92) 134.0 (81) �5.8 �7.3
Control group C 139.0 (91) 133.6 (74) 133.8 (60) �6.4 �5.2
Unadjusted P for AB vs C .5433 .3836 .9427
Adjusted P for AB vs C na .4969 .6475

HbA1C (%)
Intervention group AB 7.5 (106) 8.3 (87) 7.4 (74) 0.8 �0.1
Control group C 7.6 (85) 7.8 (63) 7.4 (63) 0.2 �0.2
Unadjusted P for AB vs C .4102 .0567 .6440
Adjusted P for AB vs C na .0429 .9164

SF-36 Physical composite score‡

Intervention group AB 38.0 (107) 42.7 (84) 41.4 (74) 4.7 3.4
Control group C 40.9 (88) 42.6 (74) 41.6 (72) 1.7 0.7
Unadjusted P for AB vs C .0829 .4145 .4345
Adjusted P for AB vs C na .9598 .9056

SF-36 mental composite score
Intervention group AB 46.8 (107) 42.7 (84) 45.7 (74) �4.1 �1.1
Control group C 46.8 (88) 40.1 (74) 47.9 (72) �6.7 1.1
Unadjusted P for AB vs C .9779 .2666 .5200
Adjusted P for AB vs C na .2187 .2916

Rate of primary doctor§

Intervention group AB 9.3 (98) 9.5 (71) 0.2
Control group C 9.2 (86) 9.3 (67) 0.1
Unadjusted P for AB vs C .6931 .0255
Adjusted P for AB vs C na .6372

Rating of overall health care§

Intervention group AB 9.3 (98) 8.3 (71) �1.0
Control group C 9.2 (86) 8.5 (67) �0.7
Unadjusted P for AB vs C .6931 .0255
Adjusted P for AB vs C na .6709

LDL cholesterol�

Intervention group AB 137.0 (24) 139.4 (18) 135.4 (18) 2.4 �1.6
Control group C 137.3 (16) 130.5 (11) 110.6 (11) �6.6 �26.7
Unadjusted P for AB vs C .9471 .6716 .3238
Adjusted P for AB vs C

*Unadjusted: P adjusted only for clustering of patient within clinic and baseline outcome variable values for 6 months and 12 month
comparisons.
†Adjusted: P adjusted for clustering, baseline outcome values, age, sex, race, education, employment status, health insurance, whether
already had an SP, relationship with SP, baseline values for medication adherence, perceived health competence, patient self-report
of history of high BP, history of high cholesterol, smoking status, alcohol use and history of cardiovascular events score (1 point each
for previous myocardial infarction, stroke, transient ischemic attack, coronary revascularization, and congestive heart failure). Given
the limited sample size for LDL measurements, no adjusted P are presented.
‡SF-36 subscale possible range is 0–100.
§Doctor and healthcare satisfaction scales each have possible range from 0–10.
�The smaller subsample of patients with measured LDL permitted analyses controlling only for baseline LDL and clustering within
clinic, not for adjusted analyses with additional covariates.
BP, blood pressure; LDL, low-density lipoprotein, SP, support person.
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a lasting intervention effect beyond 6 months, but
we saw no effects at 9 to 12 months anyway. Non-
random selection of participating practices might
have led to unreliable results, but because this in-
tervention was patient-oriented, not practice-
oriented, it is unlikely that our results would differ
if the study were repeated in a random sample of
practices.

Conclusions
The prevention of symptomatic CVD is heavily
dependent on health behaviors. Despite ample ev-
idence that social support is positively associated
with health and with health behaviors there is little
published research about fostering social support to
improve chronic disease management in the ab-
sence of an acute event, such as after a myocardial
infarction. Our lack of impact with an approach
that could be used in busy primary care practices is
disappointing, but our study is importantly distin-
guished from those that used more intensive inter-
ventions that would be impractical for primary care
practices. Other recent practical intervention tri-
als43–45 have also failed to link fostering social sup-
port with positive health outcomes, such as im-
proved glycemic control or serum cholesterol
levels. As in our research, these studies focused on
improving social support from family members and
friends for the improvement of chronic disease
management by using interventions that might be
applicable in busy medical practices.

In contrast, studies showing favorable effects
used more intense and/or prolonged social support
interventions that focused on peer patient group
visits,45,46 existing strong social support systems,47

and other patient education and support group ses-
sions.45,48 Interventions combining social support
with diet, exercise, and stress management tech-
niques had positive results.45,46,48 These interven-

tions included various combinations of weekly
phone calls, weekly or monthly meetings, retreats,
and regular group sessions with dietitians, exercise
physiologists, nurses, and stress management spe-
cialists.

Practical and powerful methods that busy PCPs
can use to foster sustained positive health behavior
change in patients who have asymptomatic but dan-
gerous chronic conditions are still needed. Even
though the relatively successful approaches sum-
marized above are not feasible for most primary
care practices under current payment systems in
the United States, PCPs may be able to guide the
development of such programs and facilitate the
involvement of their patients in them. Promising
models that deserve further development and in-
vestigation are group visits for chronic care,49,50

improved integration of primary care services with
work-place wellness programs and/or with chronic
disease management programs offered by health
insurers,51 and providing professional guidance to
community programs, such as faith-based health
improvement initiatives.52

The most powerful solutions may lie in new
models for health care reimbursement. Use of care
teams coordinated through a primary care medical
home and supported by a novel business model has
shown promise for improving chronic disease man-
agement and deserves further investigation.53 Any
successful strategy for sustained improvements in
such health behaviors may ultimately hinge on em-
powering, motivating, and equipping people to take
greater proactive responsibility for their health.

The authors wish to thank Jenny Carey for her excellent work
on data entry for computerized analyses. We also wish to thank
the following central Kentucky physicians and practices for their
contributions to this research: Berea Primary Care Clinic, Berea
White House Clinic, Bluegrass Clinic—Stanford Family Med-

Table 6. Minimum Detectable Between-Group Differences in Outcomes

Outcome Detectable Difference at 6 mo Detectable Difference at 9 to 12 mo

Systolic BP 10 mmHg 12 mmHg
LDL cholesterol 59 mg/dl 72 mg/dl
HbA1C (%) 1.3 percentage points 1.5 percentage points
SF-36 HRQL (100-pt scale) 6.5 points 6.9 points
Satisfaction with doctor (scale 0–10) na 1.3 points
Satisfaction with healthcare (scale 0–10) na 3.0 points

BP, blood pressure; LDL, low-density lipoprotein; HRQL, health-related quality of life.
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icine and Obstetrics PSC, Bluegrass Medical Group PSC,
Georgetown Family Physicians—Drs. Wechman and Preston,
Capital Medical Group, Capital Family Physicians PSC, Central
Internal Medicine, Dartt and Hurt PSC, Family Medicine
Clinic of Danville, Family Practice Associates of Lexington
PSC, Neil Farris MD, Gus Bynum MD PSC, Kentucky Clinic
North, Kentucky Clinic South, Scott County Family Physicians,
UK Family Medical Center.
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