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Abstract
Background—Patient preference may influence intervention effects, but has not been extensively
studied. Randomized controlled design (N=1075) assessed outcomes when women (60 years +) were
given a choice of two formats of a program to enhance heart disease management.

Methods—Randomization to "no choice" or "choice" study arms. Further randomization of "no
choice” to: 1) Group intervention program format, 2) Self-Directed program format, 3) Control
Group. "Choice" arm selected their preferred program format. Baseline, four, twelve, and eighteen
month follow-up data collected. Two analyses: health outcomes for choice compared to being
randomized; and preference effect on treatment efficacy.
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Results—Women who chose a format compared to being assigned a format had better psychosocial
functioning at four months (p=0.02) and tended toward better physical functioning at twelve months
(p=0.07). At eighteen months women who chose versus being assigned a format had more symptoms
measured as: number (p=0.004), frequency (p=0.006) and bother (p=0.004). At four months women
who preferred the Group format had better psychosocial functioning when assigned the Group format
than when they were assigned the Self Directed format (p=0.03). At eighteen months women
preferring a Group format had more symptoms: number (p=0.001), frequency (p=0.001), bother
(p=0.001) when assigned the Group format than when assigned the Self Directed format.

Conclusions—Choice and preference for the Group format each enhanced psychosocial and
physical functioning up to one year. Despite the preference for Group format, over the longer term
(eighteen months) cardiac symptoms were fewer when assigned the Self-Directed format.

INTRODUCTION
Patient choice or preference for a particular treatment type has been examined in a few studies
of drug therapy (see, e.g. [1]; [2]) and other clinical interventions (see, e.g., [3]; [4]). How
patient preference influences outcome is not precisely understood, but the idea that it does
affect results has been posited. A review article [5], for example, suggests that randomized
controlled clinical trials of behavioral interventions generally involve a complex set of
behaviors (e.g., day to day management of a chronic disease). Behavioral interventions can
make differing demands on time, level of commitment and willingness to undertake new,
sometimes challenging, tasks. Choosing the intervention most amenable to an individual
situation may enhance motivation and, therefore, program efficacy. Further, often such
interventions address psychological factors such as confidence to change behavior or the belief
that taking an action will produce the desired outcome and various learning events attempt to
elicit these responses [6]. The extent to which a patient prefers the pedagogical means by which
this new learning is expected to occur may influence results [7]. An underlying assumption in
the literature regarding choice is that people will do better in an intervention that meets their
expectations.

This randomized clinical trial examined the effect on health outcomes of choice of format of
a self management program, "Women take PRIDE" (WTP), designed for older women with
heart disease [8]. Two versions of the WTP intervention were developed: 1) a Group format
where participants met at an appointed time to learn management strategies collectively, and
2) a Self-Directed format where participants studied strategies individually at home on their
own schedules. The hypothesis was women who chose and received their preferred intervention
format would realize better health outcomes than those randomly assigned to a format or to a
Control Group. Specifically, older women given a choice rather than being assigned a format
would exhibit improved physical and psychosocial functioning and decreased frequency and
severity of symptoms. Further, it was anticipated that improvements would be greater for
women who chose the Group format, as these women may reap the additional benefit of social
support from group members.

METHODS
Design and Study Population

All study procedures were approved by the University of Michigan Institutional Review Board
(IRB) and the IRBs of participating hospitals. Potential subjects were identified through five
hospital sites in southeastern Michigan and met the following inclusion criteria: female; 60
years of age or older; diagnosed cardiac condition; treated by daily heart medication; seen by
a physician within the past year; and lived within one hour of the study site. The cardiac
diagnosis was defined as any condition directly involving the heart (i.e., arrhythmia, angina,

Clark et al. Page 2

Contemp Clin Trials. Author manuscript; available in PMC 2009 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



myocardial infarction, congestive heart failure, or valvular disease). Subjects were excluded
if hypertension was the only diagnosis because it is often asymptomatic.

A small number of participants were excluded if the physician assessed they were unable to
participate fully in the program due to other medical reasons, e.g., terminal illness or memory
loss.

Figure 1 depicts the research design and describes subject participation. A two-step
randomization scheme was employed [9]. Before initial contact, women meeting the eligibility
criteria were randomly assigned to receive a recruitment script for either the No Choice or the
Choice arms of the study. Using an allocation concealment protocol [10] and a random-
numbers table to prepare sequentially numbered and sealed envelopes, the study coordinator
randomized women meeting the study criteria to either the No Choice or Choice Arm. Potential
subjects were randomized in a 55/45 No Choice arm versus Choice arm [11] ratio to account
for potentially greater participation from women given a choice.

In the second step, all potential subjects then received an introductory letter explaining the
research and their physician’s participation, followed by a telephone contact scripted to their
study arm. Complete study details were provided at this time.

Women agreeing to participate in the No Choice Arm were further randomized using the
procedure described above and in equal numbers to one of three groups; the Group format
WTP intervention, the Self-Directed format, or the "usual care" Control Group. Control women
saw their physicians on their usual schedules and received any information provided as part of
regular care. Women agreeing to participate in the Choice Arm were offered a choice of either
the Group or Self-Directed formats of the program. Baseline data were collected before
intervention assignment and choice. Study personnel, except the coordinator, were masked to
program assignment. Unless a study participant happened to mention the study during the
course of a routine visit, clinicians had no knowledge of which patients had agreed to participate
in the research (Table 1).

Recruitment began in February 1998 and ended in February 2001. Of 3079 potential
participants, 1613 were randomized to the No Choice arm of the study and of these 575 (35.6%)
agreed to participate in the research. Of the 1466 potential subjects randomized to the Choice
arm, 553 (37.7%) agreed to participate. The primary reasons for declining participation
included format of the study (e.g. time commitment (34%), “not interested” (30 %), and health
issues (16%)) with no significant differences between study arms. The overall participation
rate of 36.6% is comparable with similar research involving older adults (See for example,
[12]; [13]).

Intervention
The WTP intervention is based on social cognitive theory, particularly the principle of self-
regulation [14]; [15]. The program introduces participants to a process for identifying and
resolving problems encountered in following the heart regimen recommended by their health
care provider. PRIDE is an acronym for the steps in this self-regulatory process and includes:
problem selecting; researching one's daily routine; identifying a behavioral goal; developing
a plan to reach one's goal, and evaluating one's progress. All participants learn the PRIDE steps
and then apply them to the specific problem area they have identified. The theoretical
underpinnings of the program are described elsewhere [16].

The materials and content of both formats of the program tested in this study were the same,
with physical activity used as the model behavior through which women learned the PRIDE
problem-solving process. The pedagogical approach was highly similar in both although the
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group format drew more on the concepts of dialogue and peer support, while the self-directed
format relied more on self-study [17]; [18].

The Group format program included six to eight older women per program session who met
for two hours per week at a hospital site and were facilitated by a health educator and a peer
leader. Participants in the Self-directed format program attended an initial one-hour orientation
at the hospital site, and thereafter worked on an individual basis at home over six weeks to
complete the six program "units". Self-directed participants received encouragement and
support as they completed the program through weekly telephone calls from the health educator
or peer leader.

Data Collection and Measures
Data were collected at baseline four, twelve, and eighteen months followed-up by telephone
interviews (averaging 57 minutes in length) and clinical assessments. Interviewers completed
training to assure that standardized interviewing techniques and procedures were employed.
Ongoing supervision and supplement training were provided. Research nurses followed a
detailed written protocol to conduct the clinical measurements (Six-Minute Walk test) at
participating hospitals.

Functional Health Status
(Primary outcome): The measures of functional health status were the Sickness Impact Profile
(SIP) physical dimension score and SIP psychosocial dimension score.

The SIP is a comprehensive generic instrument that assesses functional health status. Its
psychometric properties have been examined extensively [19]; [20]. The SIP contains 136
items and provides a total score and two dimension scores. The SIP physical dimension
comprises the categories of ambulation, mobility, and body care and movement. The SIP
psychosocial dimension includes the categories of social interaction, communication,
emotional behavior, and alertness. Scores are derived by adding the values for the items with
predetermined weights for each item within that category and dividing the sum by the
maximum possible dysfunction score for that dimension. The scores range from 0–100, with
higher scores representing greater dysfunction.

Cardiac Symptom Experience (Secondary Outcome)
Participants were asked about the presence, frequency, and bothersomeness of five cardiac
symptoms routinely assessed by clinicians in history taking. The cardiac symptoms are a subset
of the Symptom and Health Problem Profile used by the investigators in previous work,
yielding a mean test-retest reliability score of 0.79 [21]. The five cardiac symptoms were: chest
pain, shortness of breath, rapid or irregular heart beat, waking with chest pain, and waking with
shortness of breath. Assessment was the presence of each symptom in the seven previous days.
Frequency and bothersomeness were measured on a five-point Likert Scale. Totals were
calculated by summing the responses for each of the five symptoms. Symptom frequency and
bothersomeness scores ranged from 0–25, with higher scores indicating worse cardiac
symptoms.

Ambulation (Tertiary Outcome)
Six-minute walk test: The six-minute walk test (Guyatt et al.1985) is an objective measure of
functional status. Participants were asked to walk a premeasured course as far as they could,
at their own pace, for a maximum of six minutes, and the distance in feet was recorded. Cahalin
et al [22] found a significant correlation between the six-minute walk, peak V02 (r=0.64,
p<0.001), and predicting short-term event-free survival in heart failure patients (p=0.04). In a
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Phase II/III cardiac rehabilitation population similar to that in the current study, Hamilton and
Haennel [23] documented the validity and reliability of the six-minute test and found a
moderate correlation with scores from the Duke Activity Status Index (r=0.502, p<0.001) and
the Physical Function subscale of the SF-36 (r=0.624, p<0.001).

Statistical Analysis
Analyses were based on intention-to-treat and used SAS software, version 8.2 (SAS Institute,
Inc.). The projected sample size of 1075 women (actual = 1128) enrolled in the study was based
upon a statistical power of 80% (two sided alpha values of 0.05) to detect a three unit reduction
in the SIP psychosocial dimensions mean score, allowing a 15% dropout rate for each
condition. The findings reported here are based on a final sample (at 18 months follow up) of
330 intervention and 161 control participants in the No Choice arm and (310 vs. 431)
intervention participants in the Choice arm.

Differences in rates of death or withdrawal from the study were not statistically significant
between the two arms. Fifty-seven women did not make a choice when offered the opportunity.
This subgroup when compared to women who made a choice were less likely to be married
(p=0.04) or to have incomes greater than $20,000 per year (p=0.006) and to have more than a
high school education (p=0.004). Data from these 57 women are not included in the outcomes
analyses. No baseline differences were observed on demographics, diagnostic categories or
functional status between the two study arms.

We report here results from three analyses: (A) comparisons of the outcomes at three time
points, four, twelve and eighteen months post baseline, between those randomized to the choice
group and those randomized to the Control Group (Table 2); (B) comparisons of the outcomes
at the three time points of those randomized to the choice group and those randomized without
choice to one of the intervention formats (Table 3); and (C) comparisons of the treatment effect
(Group vs. Self-Directed) at four and eighteen months in the subpopulations of individuals
preferring Group and preferring Self-Directed (Table 5). Analyses (A) and (B) concern the
comparisons of three treatment schemes: 1) women choose their treatments (choice scheme);
2) women are randomized to either Group or Self-Directed program (randomization scheme);
3) women are randomized to usual care (control). In terms of improving health outcomes
measures of interest, analysis (A) answers the question whether choice scheme is better than
control, and analysis (B) answers the question whether the choice scheme is better than the
randomization scheme. Analysis (C) concerns the effect of treatment preference, defined as
the difference in treatment effects (Group vs. Self-Directed) in the subpopulation that prefers
Group and the subpopulation that prefers Self-Directed. In other words, analysis (C) answers
the question whether the format preference is an effect modifier in the comparison of treatment
formats.

Analyses (A) and (B) were accomplished by fitting normal linear mixed models adjusting for
baseline covariates, using SAS PROC MIXED in SAS software, version 8.2 (SAS Institute,
Inc.). Where necessary, a log transformation was applied to the outcomes to make the normality
assumption more plausible. This approach is appropriate for repeated measures data, and makes
efficient use of all the available data at each time point, under the assumption that the missing
data are missing at random [24].

The key idea underlying Analysis (C) is to stratify the target population into two subpopulations
based on their format preference; those who prefer group format and those who prefer the self-
directed program. Treatment effects are estimated for both preference subpopulations and the
preference effect is estimated as the difference between the two treatment effects. For the WTP
study, the subpopulations were identified in the choice arm, that is, each format group
represented the subpopulation preferring that format, whereas format preference was not
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observed in the randomization arm and each randomized format group was a mixture of two
subpopulations. This analysis requires novel methods, since the treatment preference is not
observed for women in the randomization (no choice) arm of the study. The unique hybrid
design of the study allows the estimation of these effects, under the assumption that the outcome
for an individual under a preferred treatment is the same whether that treatment is randomly
assigned or chosen by the participant – the so-called “exclusion restriction” in the causal effects
literature. The approach requires two models relating the covariates to the health outcome of
interest, functional status or cardiac symptom experience, and to the format choice. An EM
algorithm [25] is used to compute maximum likelihood parameter estimates, standard errors
and P-values of the estimates are computed using a bootstrap method. A detailed description
of this statistical methodology is published elsewhere [26].

RESULTS
Demographics

Study women were on average 72 years of age and 84% reported their race as Caucasian.
Approximately 40% reported at least a high school education, while an additional 43% reported
education beyond high school. Twelve percent of the women were working at least part-time
outside the home and 38% reported an annual family income of less than $20,000. Just over
half were currently married and 35% lived alone. A variety of heart conditions had been
diagnosed in study participants, including arrhythmia (55%), heart attack (41%), angina (37%),
valve problems (27%), and congestive heart failure (24%). In addition, 72% reported
hypertension.

Findings by Group Comparisons
(A) Women Given a Choice Versus Women in the Control Group—Table 2 shows
differences in functioning measured by the SIP. Women randomized to the Choice Group had
a marginally higher level of psychosocial functioning at four months (difference = 0.35,
p=0.07) and significantly higher level of physical functioning at twelve months (difference =
0.32, p=0.05) than women randomized to the control group. Estimated differences at eighteen
months favored the choice arm but were diminished and not statistically significant at the 5%
level. No statistically significant differences were observed in the capacity of the women or in
cardiac scores to walk distances (six minute walk) or in cardiac symptom scores.

(B) Women Given a Choice of Intervention Versus Those Assigned to a Format
—Table 3 shows that at four months, women in the choice group had better psychosocial
functioning (difference = 0.38, p=0.02) than those randomized to a format. No differences were
observed at later time points. At twelve months women in the Choice Group exhibited a
marginally higher level of SIP physical functioning (difference = 0.24, p=0.07) but this was
no longer evident at eighteen months. At eighteen months women in the Choice Group had
significantly worse symptom scores than women randomized to an intervention format [cardiac
symptom number difference = 0.34, p=0.004, frequency difference = 0.41, p=0.006, and bother
difference = 0.43, p=0.004)]. No statistically significant differences in ambulation were
observed between groups.

(C) Preference Effects for Group and Self-Directed Formats—Table 4 shows the
baseline differences between women preferring Group and preferring Self Directed formats.
Employed women were more likely to choose the Self Directed format (p=0.043). No other
comparisons were statistically significant. Those preferring the Self Directed format tended to
have better symptom profiles but poorer functioning scores. Observations are consistent with
previous findings [5].
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Table 5 shows that at four months women who preferred the Group format (would chose the
Group format if given the choice) had significantly better SIP psychosocial functioning when
they received the Group format than when they were assigned to the Self-Directed format
(difference = 4.85, p=0.03). There were trends in the direction of preference for other
psychosocial SIP scores at different time points; however, they were not statistically
significant.

Table 5 indicates that at eighteen months women who preferred the Group format had a
significantly worse cardiac symptom number (difference = 0.58, p=0.001), frequency
(difference = 1.90, p=0.001), and bother (difference = 2.13, p=0.001) when randomized to the
Group format than when assigned to the Self-Directed format. Despite their preference for the
Group format, their cardiac symptom scores were better when randomized to the Self-Directed
format. This finding is somewhat counterbalanced by the fact that the death rate was higher in
those who chose the Self-Directed format (9/175) than in those who chose the Group format
(3/321) (See Figure 1). No between-group differences were noted for ambulation when
Preference for Group and Self-Directed formats were assessed.

DISCUSSION
Allowing people to choose the type of health related intervention that most appeals to them is
an attractive idea, and has been thought to improve adherence and outcomes [6]. Process data
from the study, reported elsewhere [5], indicated that, after controlling for the effects of
sociodemographic variables, participants who chose and got a group format were over four
times more likely to attend at least one class and were almost twice as likely to have a higher
level of attendance as the women randomized to the group format. Choice of format did not
significantly affect completion of the six weekly units for the Self-Directed program
participants, nor did it affect whether participants elected to withdraw from the study
subsequent to baseline data collection. When the likelihood of completing key program
activities (observation log and developing a plan) was examined, a trend for completion in the
predicted direction was found but did not reach statistical significance. Choosing a format was
associated with greater adherence to program activities compared to those randomized to a
format. Regardless of the format or randomization they received, women liked the intervention.
The mean score (out of a possible five) for finding the program's problem solving approach
useful was 4.5 and for intending to use the approach with future problems was 4.4. When asked
if they would participate again, knowing what they now know about the program, 93% said
yes.

Our hypothesis was that an intervention would be more effective if women were allowed to
choose and receive their preferred format for disease management education. Findings suggest
that Choice produced better results related to the primary outcome, psychosocial and physical
functioning. These effects were evident up to one year post baseline compared to No Choice
or Control. Being given a choice, however produced worse cardiac symptom scores (secondary
outcome) eighteen months post baseline.

Our hypothesis that outcomes would be better in the group format was only partially supported.
Sixty-four percent of the women in this study given a choice of format preferred the Group
intervention. These women also had short term functioning gains, but negative symptom
outcomes by eighteen months. Being in the Group format produced results likely amenable to
the influence of others including social support available from group membership. Symptom
control, on the other hand, appeared to be better achieved in a self-directed format perhaps
because of its individualized nature and the greater level of self-discipline required to complete
it. These findings suggest that treatment effects may be more important than preference effects
in particular subgroups. The reason for this observation may include intrinsic or external factors
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(e.g., a person's sense of control or external motivation effects). Further study of such potential
explanations is warranted.

This research demonstrated that women do have a preference for the types of intervention a
health care facility might offer. Choice enhanced some but not all outcomes of the intervention.
Should choice be offered to patients, they may need to be counseled regarding the benefits and
drawbacks of their choice in relationship to their disease management needs (e.g. symptom
control versus psychosocial or physical functioning).

Choice may expand the reach of a health care facility to important patient populations. Women
motivated to take part in an intervention of her choice could be encouraged, even provided
with incentives, to take part in a component not chosen but shown to produce a desired result,
e.g., a Self-Directed format for symptom control.

Our data also suggest that efforts to sustain initial gains over the longer term are needed. Booster
instructional sessions may help to extend results over time, and/or strengthen outcomes
appearing later.

Choice of intervention deserves further consideration within educational and behavioral studies
[7]; [27]. Our findings support the idea that participants in a randomized clinical trial are likely
to respond differently based on their preference for the intervention. A person's initial treatment
preference may help to explain within or between group differences that emerge over time.
Especially as the concept of treatment response variation takes hold in the medical and public
health communities, the relationship of patient intervention preference to outcomes warrants
closer investigation.

Study findings cannot be generalized to all older women with a heart condition as participants
were not selected to be representative of any specific population. However they are likely to
be similar to older female patients seeking service in like institutions.

CONCLUSION
Choice and participation in a Group format each enhanced psychosocial and physical
functioning of older women with heart disease up to one year post intervention. Although
women preferred a Group format, over the longer term of eighteen months, cardiac symptoms
were fewer if they were assigned a Self Directed format.
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Figure 1.
Design of “Women Take PRIDE“ Study
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Table 2
Comparison of Program Participants Given a Choice of Intervention Format and the Control Group (Total number of
obs=2040).

Data Collection Timepoints

Health Outcomes 4-Months Treatment
Effectsa (p-value)

12-Months Treatment
Effectsa (p-value)

18-Months Treatment
Effectsa (p-value)

Functional Status Scores
     SIP physical dimension −0.092 −0.319 −0.250

(0.568) (0.051)* (0.124)
     N***=1705
     SIP psychosocial dimension −0.346 −0.124 −0.208

(0.066)** (0.513) (0.273)
     N=1705
     6-minute walk 7.87 25.55 8.29

(0.809) (0.433) (0.802)
     N=1110
Cardiac Symptoms
     Cardiac symptom number −0.138 0.078 0.034

(0.342) (0.594) (0.817)
     N=1715
     Cardiac symptom frequency −0.146 0.047 0.085

(0.431) (0.801) (0.648)
     N=1703
     Cardiac symptom bother −0.225 0.105 0.024

(0.236) (0.584) (0.900)
     N=1710

a
Controlling for baseline value, age, race, education and employment; outcome on the log-transformed scale except for 6-min walk.

*
p≤0.05

**
p≤0.10

***
N: the number of subjects used in each analysis.
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Table 3
Comparison of Program Participants Given a Choice of Intervention Format and Participants Randomized to an
Intervention Format (No Choice) (Total number of observations = 2661)

Data Collection Timepoints

Health Outcomes 4-Months Treatment
Effect a (p-value)

12-Months Treatment
Effect a (p-value)

18-Months Treatment
Effect a (p-value)

Functional Status Scores
     SIP physical dimension 0.080 −0.239 −0.121

(0.569) (0.072) (0.361)
     N***=2143
     SIP psychosocial dimension −0.381 −0.182 0.079

(0.016)** (0.230) (0.600)
     N=2143
     6-minute walk −29.53 −33.80 −9.91

(0.253) (0.182) (0.700)
     N=1403
Cardiac Symptoms
     Cardiac symptom number 0.067 0.079 0.338

(0.589) (0.504) (0.004)*
     N=2160
     Cardiac symptom frequency 0.046 0.137 0.414

(0.771) (0.366) (0.006)*
     N=2145
     Cardiac symptom bother 0.015 0.075 0.434

(0.925) (0.626) (0.004) *
      N=2154

a
Controlling for baseline value, age, employment, education and race; outcome on the log-transformed scale except for 6-min walk.

*
p≤0.01

**
p≤0.05

***
N: the number of subjects used in each analysis.
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Table 4.
Baseline demographics: comparison between preferring Group and preferring Self Directed format

Variables Preferring SD (n=175) Preferring G (n=321) P-Value
Age: 72.23 72.04 0.75
Race (% Caucasian) 84.4 % 85.3 % 0.80
Education 0.30
<HS % 15.4 % 14.3 %
=HS % 47.4 % 41.4 %
>HS % 37.1 % 44.2 %
Employed % 16.57 % 10.28 % 0.043*
Income (% >$20K) 59.88 % 61.82 % 0.68
Married % 56.00 % 49.22 % 0.149
Living Alone % 33.53 % 38.13 % 0.311
SIP physical score (0–100) 10.02 8.72 0.64
SIP psychosocial score (0–100) 7.798 7.238 0.64
6-minute walk (ft walked) 699.3 762.2 0.194
Cardiac symptom number (0–5) 0.965 1.140 0.097
Cardiac symptom frequency (0–25) 2.846 3.379 0.086
Cardiac symptom bother (0–25) 3.126 3.614 0.088
*
p≤0.05
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