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Abstract
Objective—To test the hypothesis that a problem-solving training program would lower depression,
health complaints, and burden, and increase well-being reported by community-residing family
caregivers of persons with traumatic brain injuries (TBIs).

Design—Randomized controlled trial.

Setting—General community.

Participants—Of the 180 people who expressed interest in the study, 113 did not meet eligibility
criteria. A consenting sample of family caregivers were randomized into a problem-solving training
group (4 men, 29 women; average age, 51.3y) or an education-only control group (34 women; average
age, 50.8y). Care recipients included 26 men and 7 women in the intervention group (average age,
36.5y) and 24 men and 10 women in the control group (average age, 37.2y).

Intervention—Problem-solving training based on the D’Zurilla and Nezu social problem-solving
model was provided to caregivers in the intervention group in 4 in-home sessions and 8 telephone
follow-up calls over the course of their year-long participation. Control group participants received
written educational materials and telephone calls at set intervals throughout their 12 months of
participation.

Main Outcome Measures—Caregiver depression, health complaints, well-being, and social
problem-solving abilities.

Results—Hierarchical linear models revealed caregivers receiving problem-solving training
reported significant decreases in depression, health complaints, and in dysfunctional problem-solving
styles over time. No effects were observed on caregiver well-being, burden, or constructive problem-
solving styles.

Conclusions—Problem-solving training provided in the home appears to be effective in alleviating
distress and in decreasing dysfunctional problem-solving styles among family caregivers of persons
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with TBI. Methodologic limitations and the implications for interventions and future research are
discussed.
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Evidence accumulating from decades of empirical research substantiates that many family
caregivers of persons with traumatic brain injury (TBI) experience considerable distress and
compromised quality of life, generally, in the wake of the neurobehavioral changes imposed
by TBI.1 To a great extent, this research has been content to describe the various demographic,
social, and psychologic correlates of distress, depression, and burden reported by caregivers.
Despite this evidence, a recent critical review identified only 4 published studies to date of
interventions to alleviate caregiver distress, and it concluded that there is currently no evidence
supporting the usefulness of any single psychosocial intervention for family caregivers of
persons with TBI.2

Much of the available research on caregiver distress after TBI has been conducted in cross-
sectional correlational designs, limiting our ability to make inferences about theory-based
psychologic interventions. Yet evidence indicates that considerable variation exists in
caregiver reactions. For example, caregivers differ in their subjective appraisal of their role
and these appraisals may be directly associated with personal distress.3 Studies of caregiver
coping has yielded mixed results: some studies have found that proactive, problem-focused
coping may be associated with greater distress,4,5 but other data suggest that families who use
these kinds of coping behaviors adjust well over time.6,7

Cognitive-behavioral models of adjustment have proven useful in advancing our theoretical
understanding of caregiver distress in related areas. Specifically, there is evidence that
differences in caregiver problem-solving abilities may distinguish those who develop
pronounced levels of depression, anxiety, and ill health over the initial year of caregiving for
a family member with an acquired disability (spinal cord injury [SCI]8). Similar results have
been found among caregivers of stroke survivors in cross-sectional9 and prospective research.
10 Furthermore, ineffective problem-solving abilities account for more variance in the
prediction of caregiver depression than demographic (eg, age, race) and other psychologic (eg,
social support) variables among caregivers of persons with TBI,11 SCI,12 and stroke.13

These results are largely consistent with the predominant model of social problem-solving
abilities that explicates the usefulness of cognitive-behavioral strategies and beliefs that
promote adjustment under routine and stressful circumstances.14 In this prescriptive model,
people with a constructive problem-solving style possess skills and beliefs that enable them to
regulate their emotions, maintain a positive attitude (for solving problems), and to use rational,
instrumental problem-solving strategies. People who rely on dysfunctional strategies, in
contrast, typically have difficulties regulating their emotions under routine and stressful
conditions; consequently, they are apt to avoid their problems or rely on impulsive, careless,
and ineffective methods to solve their problems.

Interventions grounded in the basic principles of this model may be useful in caregiver
interventions. Indeed, prior research has documented beneficial effects of problem-solving
therapy (PST) in treating depression among persons with chronic disease,15 in promoting
adherence to prescribed regimens,16 and in promoting social and interpersonal skills crucial
for community reintegration among persons with TBI.17 PST has also shown promise in brief
sessions in primary care settings18 and it appears to be effective across treatment modalities
(individual, group therapies19).
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Problem-solving interventions have gained considerable empirical support for use training
family caregivers of stroke survivors.20 A recent multisite clinical trial has provided further
evidence that PST can effectively lower caregiver distress.21 The flexible format of PST
facilitates its use with caregivers who, because of time constraints and distance, often require
novel applications in order to maximize the potential benefits. Caregiver education programs
have integrated PST principles in individual, face-to-face sessions22 and in electronic bulletin
boards.23 PST was successfully provided in telephone sessions to community-residing
caregivers of stroke survivors24 and caregivers of persons with SCI.25 PST has also been used
in internet-based sessions to lower parental distress and improve social functioning of children
with TBI.26,27

In the present study, we report the results of a randomized controlled trial (RCT) of PST for
family caregivers of persons with TBI. Building on a prior demonstration of PST for caregivers
of stroke survivors,24 we developed an intervention that would train caregivers in problem-
solving principles in their home, circumventing problems with mobility, isolation, and lack of
access that typically limit services to caregivers. Consistent with our previous work with family
caregivers,28 we tailored PST to help caregivers solve the unique problems of immediate
concern to each participating caregiver. Finally, we used a prospective design that would permit
us to analyze trajectories of caregiver adjustment in response to PST over a period of 12 months.

We hypothesized that PST would be more effective than an education-only control group in
lowering caregiver depression, health complaints, and burden and increasing subjective well-
being over time. To further our understanding of the theoretical mechanisms involved in these
anticipated changes, we expected caregivers in the PST group to report lower dysfunctional
problem-solving styles and increase constructive problem-solving styles over time.

METHODS
Participants

Table 1 provides descriptive statistics for demographic and self-report variables for the family
caregivers and care recipients who qualified for and consented to participate in the study. The
sample consisted mainly of white mothers caring for a son who incurred a TBI. The majority
of these women were not employed, and few (15%) received in-home help with their caregiving
duties. On average, our participants had been caring for their loved one for over 5 years,
although this varied greatly (minimum, 6mo; maximum, 276mo).

Care recipients were primarily white men with a high school education. Their average age was
36 years and the average number of hours of participation in out-of-home rehabilitation, day,
or recreational program was 3.9 hours a week. Functional deficits were measured by the FIM
instrument29 and scores ranged from 18 to 146 (mean, 110.8).

Procedure
Recruitment—We recruited family caregivers of adults with TBI from advertisements,
public service announcements in local radio stations, home-health agency referrals, and
mailings throughout Alabama, Georgia, Mississippi, and Tennessee. Families were also
informed of the study during visits at a rehabilitation hospital located in Birmingham, AL.
Interested persons contacted project staff through a toll-free telephone number to discuss basic
eligibility requirements. The first author traveled to the interested participant’s home to present
details about the study, to confirm eligibility, and to obtain signed consent from both the
caregiver and care-recipient.

Caregivers of people with TBI were included in the study if they lived in the same household
as the care recipient, provided part-time or full-time care (as determined by the Supervision
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Rating Scale30) and showed a score of 24 or higher on the Folstein Mini-Mental Status
Examination.31 Caregivers who were not kin were also eligible for the study if they met all
other inclusion criteria.

Prospective participants were informed that on consent they would be randomly assigned to
either a problem-solving training program or a telephone follow-up program. They were
informed that the problem-solving program would involve 4 home visits with a staff member
who would teach them problem-solving skills. The participants assigned to the telephone
follow-up group would be offered the problem-solving training at the completion of their
participation. All participants were informed that they would receive brief telephone calls on
a monthly basis, and project staff would be available to them at a toll-free telephone number.

A second appointment was set for a trained examiner to visit with a consenting caregiver and
care recipient to individually administer the baseline measures. Contact for all participants was
conducted in regularly scheduled intervals with a data collection specialist, and with the
assigned interventionist or control group specialist throughout the subsequent 12 months.

Figure 1 shows the number of caregivers who expressed some interest in the study and who
were assessed for eligibility. Of the 180 caregivers who expressed interest in the study, 51 did
not meet inclusion criteria, 27 declined to participate once informed of the study, and 35 did
not respond to telephone calls or to written correspondence. Internal review board guidelines
and privacy assurances prevented any systematic collection of personal information from
interested persons who were ineligible or who declined to participate.

Random assignment—A simple randomization strategy (with a random numbers table)
was used by the second author to assign participants to the PST group or to the telephone-based
education control group. The second author had no information about the caregiver or care
recipient at the time of randomization. As depicted in figure 1, 33 caregivers were randomly
allocated to the PST group and 34 were assigned to the control group.

Problem-solving training—In the PST group, contact between the caregiver and an
interventionist was made monthly, with in-home problem-solving training sessions occurring
at months 1, 4, 8, and 12. Telephone sessions were conducted once a month on the remaining
8 months.

Many aspects of the PST protocol were adapted from previous intervention studies (eg, 15, 24,
25). In the initial face-to-face session in the home, the interventionist discussed the 5 basic
principles of the social problem-solving model: identify the problem, brainstorm solutions,
critique the solutions, choose and implement a solution, and evaluate the outcome. A card-sort
task (presenting problems obtained in a focus group conducted with caregivers of people with
TBI) was used by the interventionist to help each caregiver identify the most pressing problem
at that time.25,28 The interventionist guided a discussion of feelings the caregiver experienced
with the problem and generated a list of possible solutions and goals to address the problem.
In the subsequent 3 face-to-face sessions scheduled throughout the year, the interventionist
adhered to this general framework to structure the interaction with the caregiver.

Telephone sessions were based, in part, on a format similar to one used in an earlier study with
caregivers of stroke survivors.24 The interventionist relied on a worksheet that provided
guidelines and prompts for each session. After the initial greeting, the interventionist discussed
the value of a positive orientation for solving problems (including a positive, optimistic attitude,
and positive emotions) and for finding meaning in their role (including acknowledging the role
of caregiving as a challenge), and reviewed any progress on the problems, goals, and planned
activities identified in the previous session. This required a review of the problem-solving plan
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and an evaluation of its relative success. The interventionist then helped the caregiver to
identify any current problem and discuss feelings associated with it. The caregiver explored
possible solutions and goals with the interventionist, and developed plans, goals, and activities
to address the problem and negative feelings associated with it.

The PST protocol was designed to address elements of constructive problem solving (including
identifying and prioritizing problems, regulating emotional experiences, attending to negative
and positive cognitions, brainstorming and evaluating solutions, using instrumental, rational
problem-solving skills).14 The interventionist recorded reactions for each step and notes about
the interaction directly on the script for use in future sessions. These notes were reviewed by
the first author to ensure that the interventionist was providing training in problem-solving
techniques and principles in each session.

The interventionist held a doctoral degree in administration and had ample experience in
volunteer work, although he had never been employed as a counselor. The first author trained
the interventionist in individual sessions that included instruction in the problem-solving model
and the PST group protocol. The first author also supervised the interventionist on 2 home
visits. Training involved approximately 30 hours.

Education-only control group—Caregivers assigned to the education-only control group
received monthly telephone calls from a control group specialist. During these structured
telephone conversations of 10 to 15 minutes in length, previously mailed health-education
materials were reviewed.

Assessments—A trained examiner (who had a bachelor’s degree in psychology)
administered the instruments at baseline, and again after 4, 8, and 12 months of participation.
The examiner typically interviewed the caregiver and care recipient individually. This data
collection specialist was unaware of the assigned condition of each caregiver, and information
from the assessment batteries was not shared with the interventionist or with the control group
specialist. The first author held separate and routine meetings with the interventionist, the
control group specialist, and the data collection specialist to supervise their activities.
Participants were debriefed at the final assessment.

Descriptive Variables
Demographic data—Caregiver and care-recipient demographic information was obtained.

Functional deficits of the care recipient—The severity of disability of the care recipient
was measured with the FIM instrument.29 The FIM has been used as a measure of functional
ability in numerous studies that span various populations and data support the measure has
adequate validity and reliability.32,33 The instrument that we used contained 17 items that
address motor function (eating, grooming, bathing, dressing, toileting, bowel and bladder
control, transfers, locomotion) and 5 items that measure cognitive function (communication,
social cognition). Each item on the scale ranges from 1 (total assistance) to 7 (complete
independence), with lower numbers indicating more functional deficits. Thirteen items
reflecting locomotion, transfers, and activities of daily living included an additional scoring
option of 0 (does not occur).

Primary Outcome Variables
Depressive symptomatology—The Center for Epidemiologic Studies Depression (CES-
D) Scale34 was used to assess symptoms often associated with distress and depression. The
instrument has 20 items that are rated on a 5-point, Likert-type scale. Higher scores indicate
more depressive symptoms.
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Well-being—The Satisfaction With Life Scale (SWLS)35 is a 5-item instrument; each item
is rated on a Likert-type response format ranging from 1 (strongly disagree) to 7 (strongly
agree). Sample items on the SWLS include: “in most ways my life is close to my ideal,” “the
conditions of my life are excellent,” and “I am satisfied with my life.” Higher scores reflect
greater subjective well being. The SWLS has evidenced internal consistency (α=.87) and
reliability (2mo test-retest coefficient, .82). Correlates with other instruments indicate that the
scale is relatively independent of social desirability effects and psychopathology, and it is
favorably associated with other measures of life satisfaction.34

Health complaints—The Pennebaker Inventory for Limbic Languidness (PILL)36 was used
to assess caregiver’s health complaints. The PILL lists 54 common physical symptoms such
as nasal congestion, stiff joints, back pain, and headaches. Respondents stated whether or not
they had experienced each symptom in the past week. Positive responses were summed with
higher scores reflecting more health complaints. The PILL possesses high reliability (.83) and
internal consistency (Cronbach α=.91).

Caregiver burden—A subset of the Caregiver Burden Scale37 was used to assess
caregiver’s perceptions of burden. The difficulty subscale measures the difficulty associated
with 14 direct, instrumental, and interpersonal demands common to family caregivers.
Difficulty of activities are rated on a 5-point Likert scale (1 [none] to 5 [great deal]). The
subscale possesses high reliability (.91) and good internal consistency (Cronbach α range, .
87–.91).37

Secondary Outcome Variables
Social problem-solving abilities—The 52-item Social Problem-Solving Inventory-
Revised (SPSI-R)38 was used to assess social problem-solving abilities. According to
D’Zurilla et al,14 the SPSI-R assesses 2 constructive or adaptive problem-solving dimensions
(positive problem orientation, rational problem-solving) and 3 dysfunctional dimensions
(negative problem orientation, impulsive/careless style, avoidance style). The 5 major scales,
along with sample questions from each scale, are as follows: positive problem orientation,
“when I have a problem, I try to see it as a challenge or opportunity to benefit in some positive
way from having a problem”; negative problem orientation, “I become depressed and
immobilized when I have an important problem to solve”; impulsive/careless style, “when I
am attempting to solve a problem, I act on the first idea that occurs to me”; avoidance style,
“when a problem occurs in my life, I put off trying to solve it for as long as possible”; and
rational problem solving, “when I have a problem to solve, I examine what factors or
circumstances in my environment might be contributing to the problem.”

Items on the SPSI-R are rated on a 5-point Likert-type scale (0 [not at all true of me] to 4
[extremely true of me]). Participants indicate how they usually respond to problems. The SPSI-
R has shown high reliability ranging from .72 to .85 and has been found to be moderately
correlated with other external measures of psychologic distress and well-being with significant
correlations. D’Zurilla14 has suggested that the positive problem orientation and rational
problem-solving scales indicate a constructive problem-solving style, whereas negative
problem orientation, avoidance style, and impulsive/careless style indicate a dysfunctional
problem-solving style. Both confirmatory and exploratory factor analyses have supported this
conceptualization.11,39 We created separate indices of constructive and dysfunctional
problem-solving styles from the unweighted sum of items from the appropriate SPSI-R
subscales.
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Data Analysis
Our first set of analyses examined the comparability of the treatment and control groups on
demographic, initial status, and care recipient variables to determine the effectiveness of our
randomization procedures in providing roughly equivalent distributions of these variables
across treatment conditions. Independent-samples t tests were computed to compare the
treatment and control groups on all continuous demographic and initial status variables. Cohen
d effect size estimates (using pooled standard deviations) were also computed. For categorical
variables, Fisher exact tests were used to compare the treatment and control groups. For 2×2
tables, exact tests were conducted with SPSSa; for all others, tests were conducted through
online statistical services by SISA.40 Phi coefficients (or Cramer V coefficients) were
calculated as effect size estimates for these categorical variable comparisons.

To test the effects of treatment on major study outcome variables (caregiver depression,
physical health, life satisfaction, and problem-solving abilities), we used hierarchical linear
modeling (HLM) with treatment condition, time, and the interaction of treatment with time as
fixed effects. HLM is an excellent tool for analyzing trajectories of change over time in designs
that feature repeated outcome measures; it can be used to study group differences in trajectories
and to detect possible mediators of intervention effects in these designs.41 Previous work has
shown the usefulness of understanding dynamic trajectories of the caregiver experience after
SCI8 and stroke,10 and its unique value in studying the effects of PST with caregivers over
time.24

Model estimates were obtained using restricted maximum likelihood estimation implemented
with the mixed linear models module of SPSS. In these analyses, we used all available data
(rather than listwise deletion of subjects with missing data) in the estimation process. In all
analyses, a general unstructured variance-covariance matrix was estimated. After the initial
model estimation, residuals from the model were examined. In a few cases, observations with
extreme residuals were deleted and the model was re-estimated.

RESULTS
Analysis of Baseline Data

Table 1 depicts demographic and initial status data for the PST and control groups, both for
caregiver characteristics and care recipient characteristics. In general, the groups were similar
on baseline characteristics. However, the distribution of caregiver sex between groups closely
approached statistical significance. There were only 4 male caregivers in the study; all 4 had
been randomly assigned to the PST condition. The results also suggest that caregivers in the
PST group had initially lower levels of satisfaction with life and were more prone to avoidant
problem-solving compared with caregivers assigned to the control group.

Table 2 contains correlations among the major outcome variables at initial assessment (for PST
and control groups combined). Caregiver depression was positively associated (P<.05) with
burden, physical symptoms, and with a negative orientation to problem-solving, and caregiver
depression was negatively associated with life satisfaction.

Caregivers assigned to the PST and control groups did not differ significantly in mean number
of months spent in caregiving for the care recipient (see table 1). Given the extreme positive
skew of months spent in caregiving, generally, we calculated a nonparametric Mann-Whitney
U test comparing the 2 conditions. The mean rank for the control group was 31.7 and for the
treatment group 36.4. The groups were not significantly different from each other (U=482,

aSupplier Version 15; SPSS, 233 S Wacker Dr, 11th Fl, Chicago, IL 60606.
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P=.32). We also computed Spearman rank-order correlations between months spent in
caregiving and the 6 major outcomes at each of the 4 assessment periods. None of the
correlations was statistically significant. Correlations ranged from –.04 to .23. Over 70% of
the correlations were smaller than .10 in magnitude; only 1 correlation was greater than .20.

Power Analysis
We conducted power analyses based on the procedures developed by Hedeker et al42 for 2-
group repeated-measures designs in which a linear treatment by time interaction is expected.
Assuming a correlation of .50 between measures across the 4 time points, a sample size of 23
subjects a treatment condition would be needed to detect an effect size of .80 at the final time
point (Cohen d metric) with power .80 (2-sided test, α=.05). To detect a smaller effect of .50,
a sample size of 55 participants a treatment condition would be needed to achieve the same
level of statistical power. With stronger correlations among measures across time periods,
statistical power increases substantially. With a between-time correlation of .70, only 34
participants a treatment condition would be needed to detect an effect of .50 with a power of .
80. Our present sample size, then, should be adequate for detecting fairly large treatment
effects. In our present sample, between-time correlations for outcome measures were generally
between .50 and .80, so that in some cases we should have adequate power for detecting more
moderate effects.

PST and Control Group Comparisons of Caregiver Adjustment Over Time
Table 3 presents results of the separate HLM analyses for caregiver depression, well-being,
health, and burden. Estimated marginal means and their standard errors (SEs) are given for
each assessment period. Each outcome measure was modeled as a function of treatment
condition, assessment occasion (time), and their interaction. All statistical significance tests
were evaluated with an α level of .05 (2-tailed). A significant treatment by time interaction was
interpreted as evidence for differential treatment efficacy. All significant interaction effects
were followed by separate within-groups trend analyses for each treatment condition.

Table 3 also presents effect size estimates, in Cohen d metric, for the PST group relative to the
control group. The effect sizes are based on standardized mean gain scores from baseline to
final assessment for the treatment group relative to the control group, with adjustment for the
correlation between repeated measures.43

Caregiver depressive symptomatology—The interaction effect of treatment by time in
predicting CES-D scores was statistically significant. As depicted in figure 2, caregivers in the
PST group reported a significant decrease in depression scores over the 12-month period. A
significant linear increase in depression over time was observed among caregivers in the control
group (B=1.58, SE=.71; t32.7=2.23, P<.05), and the size of this effect would be considered
moderate (d=−.62). For the PST group, a linear decrease in depression over time approached
significance (B=−1.19, SE=.62; t23.4=−1.92, P<.1) and a quadratic trend was statistically
significant (B=−2.27, SE=.78, t24.8=−2.92, P<.01).

Caregiver well-being—There was no statistically significant interaction between treatment
and time on caregiver scores on the SWLS. The main effect for treatment was significant,
because caregivers in the control condition reported a higher general well-being. The main
effect for time was also significant. Caregivers in both groups reported a significant linear
increase in well-being over time (B=1.06, SE=.23; t51.2=4.64, P<.005).

Caregiver health complaints—There was a significant treatment by time interaction effect
for caregiver scores on the PILL. Figure 3 depicts the significant decrease in health complaints
over time among caregivers receiving PST. Within-group analyses revealed no significant
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linear trends in reported health symptoms for either group. However, a significant quadratic
effect was observed for the treatment group (B=−1.77, SE=.35; t25.1=−5.1, P<.005).

Caregiver burden—No statistically significant interaction was found between treatment and
time on caregiver burden; the main effects of treatment and time were not significant.

Constructive and Dysfunctional Problem-Solving Styles
Table 4 provides HLM marginal means and SEs for caregiver problem-solving variables. For
constructive problem-solving scores, there were no significant effects in the model. For
dysfunctional problem-solving scores, there was a significant interaction of treatment with
time. Figure 4 illustrates the significant decrease in dysfunctional problem-solving styles over
time among caregivers in response to PST. There was no significant trend for the control group
over time. However, there was a significant linear decline in dysfunctional problem-solving
for the treatment group (B=−2.11, SE=.68; t24.8=−3.1, P<.01). The effect size for the change
in dysfunctional problem-solving for the PST group from baseline to final assessment (relative
to the control group) would be considered large (d=−1.06).

Post Hoc Analyses
Possible mediation of treatment impact on depression by problem-solving—
Because we observed a differential impact of treatment over time on dysfunctional problem-
solving, we hypothesized that changes in dysfunctional problem-solving might account for the
observed interaction on depressive symptomatology (ie, mediated moderation). We therefore
conducted an HLM analysis predicting depression scores as above, but we included
dysfunctional problem-solving scores as a time-varying covariate. The effect for the covariate
was statistically significant (F1,117.8=46.5, P<.01). When we controlled for dysfunctional
problem-solving, the interaction of treatment and time on depression was no longer statistically
significant (F3,50=2.19, P>.10). Because constructive problem-solving did not change
differentially by treatment, it is technically not a candidate as a mediator, but for completeness
we also included constructive problem-solving as a time-varying covariate in predicting
depression. The effect of the covariate was not significant (F1,173.7=.70, P not significant [NS]).
The interaction of treatment and time with respect to depression remained statistically
significant (F3,50.2=3.32, P<.05).

Analysis of missing data—We examined the missing value patterns for the 9 major
outcome variables (depression, well-being, physical health, burden, 5 problem-solving
variables) over all testing occasions. The subject by time by outcomes matrix was 81%
complete for the whole sample (80.3% for the PST group, 81.6% for the control group). Little’s
MCAR (missing completely at random) test44 provided support for the hypothesis that missing
values occurred completely at random ( , P=.83). We also compared the 7
withdrawn participants to all others (using independent-samples t tests) on initial status on
outcome variables. There were no significant differences on any outcome variable.

Analysis of change of care-recipient functional abilities—We entertained the
possibility that observed changes in any outcome variable may be attributable in part to
significant changes in care recipient functional abilities over time. We examined possible
changes in care-recipient FIM scores from baseline to time 4 using HLM. The control group
mean FIM score ± SE at baseline was 111.4±6.6 and at the final assessment was 109.1±6.6.
For the PST group, the mean FIM at baseline was 110.2±6.7 and at the final assessment was
108.3±6.8. There were no statistically significant effects for treatment (F1,64.6=.01, P=NS),
time (F1,49.3=1.81, P=NS), or the interaction of treatment with time (F1,49.3=.01, P=NS). Thus,
group differences on outcome variables could not be attributed to differential FIM change.
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DISCUSSION
Caregivers who received PST reported a significant reduction in depression and health
complaints over the year, and they also reported a significant decrease in dysfunctional
problem-solving styles. These results converge with other evidence supporting the usefulness
of PST for family caregivers of persons with chronic disease and disability.9,21,24-27 To our
knowledge, this is the first RCT to document beneficial effects of a psychologic intervention
over a 12-month period for family caregivers of persons with TBI. Furthermore, the current
study converges with other available research24,26,27 to indicate that PST may be effectively
delivered in telehealth applications to people who have barriers that limit their access to health
care services. Studies that report clinical effectiveness are necessary to justify the greater use
of telehealth applications in service delivery programs and to attract support from policy-
makers.45

The results of the current study expand our appreciation of PST and its possible effects. For
example, this is the first study to show beneficial effects of PST on participant health
complaints. In light of the documented health problems of family caregivers,46 these data are
encouraging. It should be noted that the measure of health complaints relied on self-report;
despite supportive evidence linking self-reported health complaints with objective indicators
of health status (eg, mediation use, days sick),36 these findings should be interpreted with
caution.

These findings also address issues that exist in the problem-solving literature. Unlike other
caregiver intervention research programs that espoused PST yet essentially ignored the
implications of the social problem-solving model,47 the problem-solving intervention in the
present study was designed to provide training in abilities associated with the problem
orientation component and in problem-solving skills, as delineated in the social problem-
solving model.14 Nezu48 has argued that the problem orientation component must be
addressed for PST to be effective and a recent meta-analysis of the PST literature supports this
contention.49 The current intervention was also tailored to meet the unique needs and concerns
of each caregiver, thereby increasing the relevance, credibility, and usefulness of PST for each
participant.25,28

The effects of PST were not mediated by possible changes in care-recipient functional ability
over time. Post hoc analyses indicated that the benefits of PST were attributable in part to
decreases in dysfunctional problem-solving styles. Yet no changes were observed in the
positive, adaptive problem solving styles. These data indicate that decreases in caregiver
depression and health complaints may be associated with decreases in negative, maladaptive
problem-solving strategies. Elliott and Hurst19 speculate that an absence of dysfunctional
problem-solving styles may exert a greater influence on adjustment than an increased presence
of constructive problem-solving abilities.

Correlational analyses revealed a positive relationship between caregiver depression and
burden, physical health complaints, and a negative approach to problem-solving. Caregiver
depression was also negatively associated with life satisfaction. From this pattern, one might
expect a treatment effect for all four outcome variables; however, this was not the case. PST
had no apparent effects on caregiver satisfaction with life or on caregiver burden. Caregivers
in the control group reported a steady increase in depression over time; however, they also
reported a steady increase in life satisfaction over time. The lack of effects on caregiver burden
may reflect stressful realities of the caregiver experience, generally. Although the difficulties
of caregiver tasks may remain stressful and burdensome (and burden is often construed as a
proxy for stress),3 there is sufficient empirical evidence indicating that social problem-solving
abilities are predictive of distress and adjustment under routine and stressful circumstances.

Rivera et al. Page 10

Arch Phys Med Rehabil. Author manuscript; available in PMC 2008 August 19.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



14,19 Collectively, these data underscore the need to appreciate the complexities of caregiver
adjustment, and the dynamic trajectory of the caregiving career, generally.

It is possible that our results may have been influenced by unmeasured motivational factors of
the caregivers who volunteered to participate in the study. Volunteer biases are an intrinsic
problem in RCTs.50 Although randomization can be an effective means of distributing
motivational biases between the assigned groups, we have no meaningful information about
the potential participants who expressed no interest in the study, or who declined to participate.
Consequently, we do not know the degree to which the current sample is representative of most
community-residing family caregivers of persons with TBI. Moreover, there is no routine
treatment-as-usual for community-residing family caregivers of persons with TBI, so the
control group experience of the current study may not represent ideal characteristics expected
of a control condition in traditional RCT designs. This is a recurring problem in community-
based intervention research of persons who live with chronic, disabling conditions.51

Study Limitations
The sample size resulted in a relatively modest level of power for our analyses. We did not use
a correction procedure for α inflation for our analyses. Replication with a larger sample is
warranted. We did not collect information on any other psychologic support provided to the
caregivers in our sample. We do not know if these kinds of activities may have affected our
results. The high rate of participant retention suggests that the protocols were well received by
caregivers. Analyses of exit questionnaires revealed no meaningful differences in degree of
satisfaction between participants assigned to the 2 groups. Because participant attrition is a
common problem in longitudinal research, much consideration was placed on the development
of a protocol that was attentive and respectful of the caregiver’s needs for time, privacy,
efficiency, and perceived support.

CONCLUSIONS
The results of the present study indicate that PST can be effectively provided to caregivers of
persons with TBI in monthly telephone sessions supplemented by occasional face-to-face
sessions in the residence. Depression and health complaints may be particularly responsive to
PST over a 12-month period. Evidence from another RCT has shown that PST through
telephone sessions is associated with decreased depression reported by caregivers of stroke
survivors over 12 weekly sessions.24 The pattern of results in the current study implies that
the therapeutic benefits of PST were apparent between the eighth and twelfth month
assessments. There is a general recognition that in some cases, beneficial effects of psychologic
interventions do not occur in a linear fashion, but may be realized in discrete stages (particularly
among people who are coping with extreme stressors).52 Further research is needed to refine
current knowledge about the dosage of PST that is necessary and sufficient to produce
meaningful, therapeutic changes in family caregivers.19
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Fig 1.
The CONSORT flowchart.
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Fig 2.
Significant treatment by time interaction on caregiver depression.
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Fig 3.
Significant treatment by time interaction on caregiver health complaints.
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Fig 4.
Significant treatment by time interaction on caregiver dysfunctional problem-solving styles.
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Table 3
Results of HLM of Major Outcomes

Outcome Variables PST (mean ± SE)
Control (mean ±
SE) Treatment Treatment by Time

Depression (CES-D) F1,61.8=1.75* F3,50.9=.26, P=.05
 T-1 21.5±2.02 16.1±2.10
 T-2 24.1±2.43 18.5±2.35
 T-3 24.7±2.63 19.3±2.64
 T-4 17.8±2.28 20.7±2.10 d=−.62
 Time F3,50.9=1.59*

Well-being (SWLS) F1,64.7=6.29,
P<.05

F3,48.6=.52*

 T-1 16.0±1.41 21.1±1.39
 T-2 16.6±1.51 20.2±1.83
 T-3 17.7±1.46 21.6±2.01
 T-4 18.7±1.63 24.5±2.11 d=−.14
 Time F3,48.6=7.82, P<.005
Physical health (PILL) F1,66.3=1.37* F3,47.6=3.81, P<.05
 T-1 13.7±1.36 13.7±1.35
 T-2 17.1±1.59 14.1±1.54
 T-3 16.1±1.48 11.4±1.47
 T-4 12.5±1.52 11.7±1.44 d=.28
 Time F3,47.6=5.52, P<.005
Burden F1,63.1=.83* F3,51.5=.79*

 T-1 32.9±1.89 32.5±1.86
 T-2 36.3±1.89 32.0±1.80
 T-3 33.1±2.15 32.0±2.14
 T-4 33.3±2.28 31.1±2.11 d=.30
 Time F3,51.5=.72*

*
Not significant.
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Table 4
Results of Hierarchical Modeling of Problem-Solving Styles

SPSI-R Scales PST (mean ± SE) Control (mean ± SE) Treatment Treatment by Time

Constructive PS F1,63.5=.19* F3,47.9=1.06*

 T-1 58.2±2.84 63.3±2.80
 T-2 59.2±3.01 59.2±2.94
 T-3 60.3±3.90 58.5±3.86
 T-4 59.7±3.56 63.2±3.37 d=.18
Time F3,47.9=.56*

Dysfunctional PS F1,64.8=3.42* F3,54.1=3.64, P.<05
 T-1 34.3±2.84 25.7±2.81
 T-2 34.1±3.15 26.6±3.09
 T-3 34.7±3.87 23.5±3.82
 T-4 28.4±3.04 25.6±2.89 d=−1.06
 Time F3,54.1=2.72*

Abbreviation: PS, problem-solving.

*
Not significant.
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