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extended Rotter’s original theory and showed that external beliefs
could be divided further into two separate beliefs: chance expec-
tations, such ‘as luck, and control by powerful others, such as
physicians, other caregivers, significant others, or even employers.
Levenson (1974) concluded that people who believe that powerful
others control their life behave and think differently from those
who believe that events in their life occur by chance or fate.

Locus of control concepts differ from self-efficacy, which is
task specific (e.g., starting and maintaining an exercise program).
Locus of control is more general than self-efficacy; it is domain
specific (e.g., health domain) rather than task specific and is a
measurement of belief in a source of control. The fact that they are
separate constructs, however, does not mean that they are inde-
pendent of one another or that researchers should use one construct
in place of the other in examining health behavior.

A number of researchers have investigated the relationship
between locus of control and health behaviors, finding a positive
association. Most of the research has focused on the role of internal
(personal) control and its influence on health outcomes. Individu-
als indicating an internal locus of control have been-shown to
engage in more health-promoting behaviors. For example, inter-
nality has been positively associated with practicing breast self-
examination (Quadrel & Lau, 1989), starting and maintaining an
exercise program (Carlson & Petri, 1989; Slenker, Price, &
O’Connell, 1985), and complying with treatment (Lewis, Morisky,
& Flynn, 1978). Treatment compliance is an important issue for
individuals coping with multiple health issues, as these individuals
may become overwhelmed by their numerous health care needs.

Furthermore, researchers have examined the effects of patients’
involvement in their health care. For example, Groessl and Cronan
(2000) studied 363 individuals with osteoarthritis covered by a
large health maintenance organization. The researchers found that
increased patient involvement through an intervention program
combining social support and education led to an increase in
feelings of self-control, positive changes in self-efficacy, and de-
creasing helplessness, thus creating improved health status and
decreased health care costs. This study found that the intervention
resulted in health care costs that were 70% lower than the esti-
mated costs listed by the U.S. Department of Health and Human
Services (1992, as cited in Groessl & Cronan, 2000).

In summary, numerous intervention programs to date have fo-
cused such empowering and educational interventions on only one
chronic illness at a time. However, significantly more health care
costs, as well as suffering and disability, are borne by individuals
dealing with multiple chronic comorbidities, and these individuals
contribute disproportionately to overall health care cost escalation.
Thus, health care is in need of an approach that successfully helps
such individuals to effectively manage their health, health risks,
and related behaviors.

Purpose and Hypotheses

Previously, researchers have usually limited their assessment to
the impact of either self-efficacy or locus of control as a predictor
of health behavior. We believe that health care researchers need to
adopt a more comprehensive approach by examining both self-
efficacy and locus of control. The purpose of this study is to
investigate whether a multidisciplinary team of health advocates
will impact the health-related behaviors of individuals suffering

from multiple chronic conditions. This multidimensional, collab-
orative process allows the advocate team and the participant to
focus on the physical, psychological, and social issues that impact
the individual’s overall functioning, as it relates to his or her
health. The team reviewed all the reasonably obtainable physical
and psychological medical records of each participant and con-
ducted an extensive multidisciplinary, whole-person intake assess-
ment, collaborating on and reviewing with the participant a series
of realistic intervention objectives and goals. Each participant’s
integrated plan included but was not limited to goals designed for
improvement in self-efficacy, education, and experience in the
appropriate use of the health care system as well as whole-person,
family, financial, and social well-being.

We hypothesize that with positive changes in physical and
psychological functioning and with more appropriate use of the
health care system, there will be a reduction in the short-term
health care costs for these individuals. To evaluate these hypoth-
eses, we pose the following questions:

1. Does an integrated, multidimensional approach to deal-
ing with participants’ multiple health care needs influ-
ence these individuals’ physical functioning?

2. Does an integrated, multidimensional approach influence
individuals’ perception of their physical well-being?

3. Does this intervention approach affect individuals’ per-
ceptions of control?

4. Does this collaborative approach influence individuals’
perception of their self-efficacy and their life
satisfaction?

5. Does this intervention program influence participants’
behavioral changes in health-related behaviors, such as
diet and exercise?

6. Does the program effectively manage individuals’ short-
term costs?

7. How do participants rate their health care services in this
integrated, multidimensional program, as compared to
their previous health care services?

Method
Participants and Design

The participants consisted of 39 (15 men, 24 women) individuals who
were enrolled in an integrated, multidisciplinary advocacy program. Indi-
viduals were invited to join the program on the basis of health care claims
over the past 5 years, including total costs, the number of chronic diagnoses
(e.g., nonself-limited: either likely continuous, recurring, and/or progres-
sive), and the distribution of claims costs by year and by diagnosis. Their
health care benefits were improved to encourage their commitment to this
interactive process.

The mean age of the 39 participants was 52.39 (SD = 11.09; ranging
from 23 to 67 years old). Their mean length of education was 14.66 years
(ranging from 10 to 21 years). The majority of participants were married
(n = 23; 59%), 9 were divorced (23%), 4 were single (10%), 2 were
widowed (5%), and 1 was separated (3%).
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Initial survey instruments, as listed below, were administered prior to the
development of participants’ individual plans, to establish a baseline of
self-reported health for participants entering the program. The participants
reported suffering from a mean of 5.65 illnesses (SD = 2.99), of which
3.80 (SD = 2.19) were chronic and 1.85 (SD = 1.58) were nonchronic. The
multidisciplinary team independently evaluated the illnesses of these indi-
viduals and confirmed the individuals’ perceptions of their illnesses (M =
6.58; range = 4 to 10 illnesses). Participants reported having been hospi-
talized a mean of 5.00 times (ranging from 1 tol5 hospitalizations) and
having had a mean of 3.31 operations (ranging from O to 14 operations).
Additionally, the participants reported that their health-related problems
had resulted in an average absence of 57.83 days from work over the past
year (ranging from O to 365 days).

Materials

We used five surveys to measure participants’ perceptions of their
physical and psychological well-being. Participants completed the ques-
tionnaires at the beginning of the intervention process and again 1 year
later. We used the SF-36 Health Survey (Ware, Snow, Kosinski, & Gan-
dek, 1993) to measure participants’ perceptions of their physical function-
ing (to address Question 1, listed above). We utilized the Perception of
Personal Control Questionnaire (Krause & Saarnio, 1996) to measure
participants’ perceptions of physical health and their perceptions of per-
sonal control over their physical functioning, mental health functioning,
social functioning, and personal life functioning (locus of control; Ques-
tions 2, 3, 5, and 6). We used the Self-Efficacy to Manage Disease measure
(Lorig et al., 1996) to measure participants’ self-efficacy in managing the
effects of their conditions (Question 4). In addition, we administered a
measure of life satisfaction (Lachman & Weaver, 1998; also Question 4).
To examine cost effectiveness, the advocacy team completed conservative
estimates of the projected short-term costs for health care for each indi-
vidual, on the basis of the norms for that person’s individual illnesses, as
defined by the Healthcare Cost and Utilization Project (HCUP-3; 1997,
Question 6). Last, we presented a Client Satisfaction Questionnaire to
measure participants’ level of satisfaction with the program (Question 7).

Results

It should be noted that all of the statistics in this section are
based on a maximum of 39 participants. Any decrease in sample
size is a result of the participants not answering all of the questions
or, in the case of the Client Satisfaction Questionnaire, the result of
participants not mailing back the questionnaire in the self-
addressed envelope. In addition, there were no significant gender
differences in the responses to the various measures; therefore, all
analyses are collapsed across this factor.

Physical Functioning

Participants’ responses on the SF-36 Health Survey indicated an
improvement in their overall physical functioning from the time
they entered the program (M = 2.46, SD = 1.022) to 1 year into
the program (M = 2.85, SD = .812), #(38) = —2.43, p = .020.
This scale ranged from 1 (poor) to 5 (excellent). Therefore, the
intervention did result in participants perceiving an improvement
in their physical functioning since beginning the program.

Perceptions of Physical Well-Being

We averaged participants’ scores across five questions on the
Perceptions of Personal Control Questionnaire to form a percep-
tion of physical well-being index. For this index, low scores reflect

a self-perception of being unhealthy, whereas high scores indicate
a self-perception of being healthier. The index ranged from 5 (not
at all healthy) to 27 (very healthy). Participants perceived them-
selves as being physically healthier after being in the program for
a year (M = 17.23, SD = 3.535) as compared to their evaluation
at the start of the program (M = 15.18, SD- = 4.260), #(38) =
—3.84, p < .001.

Locus of Control

We averaged participants’ scores across 16 questions on the
Personal Perceptions of Control Questionnaire. Participants an-
swered each question on a scale that ranged from 1 (no control) to
6 (very much in control), which resulted in a possible index score
ranging from 16 to 96. To examine participants’ perceptions of
control, we conducted ¢ tests. The results indicate no differences in
control by others across time or control by chance across time
(ps > .10). However, after participants had been in the program
for 1 year, the change (increase) in their perceived personal control
approached significance (1 year later, M = 64.46, SD = 13.498),
as compared to when they initially entered the program (M =
59.97, SD = 16.029), #38) = —1.93, p = .061.

Perceptions of Self-Efficacy and Life Satisfaction

We averaged participants’ scores across six questions on the
Health Locus of Control to form a self-efficacy index. For the
self-efficacy index, low scores reflect participants’ low levels of
confidence in managing and keeping their illnesses from interfer-
ing in their ability to perform daily activities, whereas high scores
indicate high levels of confidence in managing and keeping their
illnesses from interfering in their ability to perform daily activities.
This self-efficacy index ranged from 6 (not at all confident) to 60
(totally confident). Participants reported an increase in self-
efficacy regarding their ability to manage their health care needs
after being in the program for 1 year (M = 40.91, SD = 8.512), as
compared to when they first entered the program (M = 35.86,
SD = 11.971), 1(22) = —2.250, p = .04.

Participants also reported a higher level of life satisfaction after
being in the program for a year (M = 6.26, SD = 1.864), as
compared to when they started the program (M = 5.35, SD =
2.102), (22) = —2.42, p < .05. The life satisfaction scale ranged
from 1 (worst possible life you could ever imagine) to 10 (best
possible life you could ever imagine).

Behavioral Change

We also measured participants’ changes in diet and exercise
habits using the Personal Perceptions of Control Questionnaire.
Both of these scales ranged from 1 (very little exercise; not at all
healthy) to 6 (very much exercise; very healthy). Participants
reported exercising more after being involved with the program
(M = 3.64, SD = 1.287) than when they started the program (M =
249, SD = 1.485), (38) = —4.82, p < .001. Participants also
reported eating healthier after being involved with this multidis-

ciplinary team (M = 4.08, SD = 1.085), as compared to when they

entered the program (M = 3.69, SD = 1.151), #(38) = —2.25,p =
.030.
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Short-Term Costs of the Program

We investigated the financial impact of the program on the
projected short-term costs for participants in the program. We
completed a comparison between estimated costs, using HCUP-3
data, and actual health care costs for participants. It should be
noted that we used more conservative estimates of costs/savings
(low estimates) in the analysis to allow for a more rigorous
comparison. This analysis yielded a significant difference in par-
ticipants® actual costs for the year (M = $25,209.75; ranging from
$1,325.71 to $110,422.91), as opposed to the lowest estimated
costs using HCUP-3 data (M = $37,558.04; ranging from $4,264
to $216,750), 1(38) = 2.17, p < .0l.

Participants’ Ratings of Health Care Services for the
Program

Participants rated their health care services under the program as
significantly more effective in helping them deal with their con-
ditions (M = 3.73, SD = .583) than previous health care services
(M = 250, SD = .572), #(29) = —8.73, p < .001. The Client
Satisfaction Questionnaire ranged from 1 (nor at all effective) to 4
(very effective). Also, as a result of the process of integrating
health care, participants reported being more satisfied with their
health care services (M = 3.53, SD = .571) as compared to
previous health care services (M = 2.77, SD = .728), #(29) =
—4.04, p < .001. The scale ranged from 1 (quite dissatisfied) to 4
(very satisfied).

Discussion

The integration of health care services via a multidisciplinary
team (primary nurse advocate, physician, and psychological coun-
selor) achieved significant improvements in the physical and psy-
chological well-being of individuals dealing with multiple chronic
illnesses. The advocate team reviewed all of the obtainable phys-
ical and psychological medical records of the participants, per-
formed an extensive evaluation, and collaborated to develop real-
istic treatment objectives and personal goals. Throughout the
whole-person intervention process, the health advocacy team both
modeled appropriate health-related general skills and educated
each participant in specific areas related to his or her individual
needs. The process required the participants to prepare for and
organize their appointments and challenged them to learn to ef-
fectively manage their health care needs. Additionally, this inter-
vention program included family members and/or other significant
individuals in the evaluation and care process.

In particular, this training, education, and supportive approach
resulted in the participants reporting better physical functioning
and feeling healthier, as compared to their evaluations at the start
of the program. Although the participants did not indicate a change
in perceptions of control by others or a change in control by chance
over various aspects of their life, they did report an increase in
personal control. In addition, the participants in this program did
rate their internal control higher than control by others and control
by chance. Increasing internal (personal) control was a specific
goal of the program, as previous research findings indicated that
individuals with an internal locus of control engage in more
health-promoting behaviors.

An examination of perceptions of the participants’ self-efficacy
in the specific area of health indicated that this program helped
participants become more confident in managing their health con-
ditions and keeping their conditions from interfering in their ability
to perform daily activities. Participants reported a positive change
in level of satisfaction in their life. Additionally, the participants
did increase their health-promoting behaviors in two important
areas: exercise and nutrition. That is, the participants reported
eating healthier and exercising more after receiving the support
and education of the multidisciplinary team, along with individu-
ally tailored interventions utilizing community resources.

In conclusion, the program achieved the goal of decreasing the
costs of health care for these individuals. Although these high-cost,
frequent utilizers of health care services with multiple comorbidi-
ties were supported with extended benefit coverage in more ap-
propriately utilizing both traditional and complementary health
care services to meet their numerous physical, psychological, and
social needs, there was a significant reduction in costs, as com-
pared to cost estimates for these individuals’ specific illnesses.
Using a collaborative, interdisciplinary, whole-person approach
rather than having various professionals treat artificially distinct
conditions in relative isolation resulted in a significant reduction of
health care costs. This intervention process also resulted in partic-
ipants being more satisfied with their health care services and
describing the process as more effective than previous services.

There are several future directions and initiatives that research-
ers need to take to further examine the effects of this intervention
program. Primarily, investigators need to gather additional longi-
tudinal measures to allow for an assessment of the sustained
physical and psychological benefits of the program. Subsequently,
researchers need to incorporate revised instruments into the testing
of the program as newer and more precise measures are developed.

The results of this study demonstrate that health care systems
would profit from adopting an integrated, multidisciplinary,
whole-person approach to providing health care services to indi-
viduals with multiple chronic conditions. These individuals benefit
from the supportive and educational system provided by this
approach. This reflection is demonstrated in the improvements in
both physical and psychological functioning, as well as an increase
in satisfaction with health care services. The results also indicate
that this process can result in an increase in individuals’ confi-
dence in managing their discomfort from their conditions. In
addition, effectively managing health care services through an
integrated treatment approach reduces costs for the health care
system.
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