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Abstract—This study developed and implemented the Transi-
tion Assistance Program (TAP) for stroke caregivers. The pro-
gram is composed of (1) skill development, (2) education, and 
(3) supportive problem solving. Sixty-one dyads (n = 122) par-
ticipated: thi rty-nine from Puer to Rico and twenty-two from 
Texas. Participants were randomly assigned to the TAP treat-
ment or a control group. As caregiver satisfaction with the TAP 
increased, stra in and depre ssion decreased, and caregivers 
reported a very hig h rate of pr ogram sat isfaction (9.5 out of 
10). The TAP ef fectively reduced  caregiver strain at the 3-
month foll ow-up. Wh en co ntrolling fo r b aseline differences, 
we found that the treatment group had l ower depression (p = 
0.07) than the control group at follow-up and that the TAP may 
have had a preventative ef fect on depres sion for caregivers 
who had not been depressed at discharge, although this visual 
trend did not reach statis tical significance. Among ve terans 
with low fu nctioning at baselin e, veterans whose caregivers 
had received the TAP improved in functioning more than did 
veterans whose caregivers  had been in the control group, 
although thi s vi sual trend was no t significant. Functioning in 
veterans with stroke w as also significantly linked to caregiver 
satisfaction with the TAP. The findings from the current study 
warrant further evaluation of the TAP intervention.

Key words: burden, caregivers, cultural sensitivity, depression, 
functional status, home care, strain, stroke, support, transition.

INTRODUCTION

Stroke is the leading cause of s erious long-term dis -
ability in the United States, with more than 4 million peo-
ple living with the effects of stroke [1–2]. Findings from 
the 1999 National Long-T erm Survey and the Informal 
Caregiver Survey support initia tives to reduce caregiver 
stress as a strategy to prevent or defer nursing home entry 
[3]. Currently, approximately 80,000 vete rans receiving 
healthcare in the  Veterans Health Administration (VHA)  
are living with stroke [4]. It is esti mated that approxi -
mately 9,000 to 11,000 additional veterans are hospitalized
annually with a new stroke [4–5]. Roughly 80 percent of 
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individuals with stroke are discharged home and live for 
at least 5 years poststroke, shifting a large amount of con-
tinuing care to informal caregivers [6]. Informal caregiv-
ers play a key role in assi sting people with stroke who 
need long-term care to sustain independent living in their 
own homes and comm unities. A top VHA priority is to 
improve the quality of life of veterans who are receiving 
long-term care, which includes informal home care from 
caregivers. The current pilot study contributes to this prior-
ity by evaluating an evidence-based caregiver intervention.

Stroke is a triggering event in which family members 
focus initially on survival during the acute phase of treat-
ment. When family members see that the loved one will 
survive, they antic ipate changes needed after discharge, 
and t he ind ividuals with  strok e begin cop ing with 
changes in functi onal abiliti es and body image [7–8]. 
Research has found that the expe riences of individuals  
with stroke during the first month postdischarge involve 
adapting to changes in their sense of self, connections  
with others, and community participation [8–9]. Manag-
ing multiple psychosocial ch anges in the first month 
postdischarge is often ve ry difficult [10], and resea rch 
supports the need for interv entions during the immediate 
postdischarge period [11].

Interventions addressing ed ucation, sup port, and 
problem solving are ef fective in improving the mental 
health of ind ividuals with stroke an d st roke caregiv ers 
[11–16]. Informal caregivers need information about the 
experiences of people with stroke and about how to man-
age stroke recovery effectively, thereby promoting better 
quality of life for people with  stroke [8]. A number of 
studies have examine d the ef fects of interventions for 
stroke c aregivers. For example, re search has demon -
strated the effectiveness of soc ial problem solving the r-
apy by telephone in improving stroke caregivers’ mental 
health, social functioning, preparedness, vitality , and 
problem solving sk ills [17]. Other research has high -
lighted the importance of routine and real-time telephone 
interventions in which healthcare providers supply infor-
mation about stroke [18]. Similarly, stroke caregiver sup-
port, educ ation, and training programs are ef fective in 
reducing stoke careg iver stress levels [19]. An d lar ge-
scale reviews and meta -analyses have genera lly sug-
gested that care giver education, counseling, and support 
interventions by telephone and in person are ef fective in 
reducing caregiver stress; impro ving family functioning, 
caregiver men tal health, psycho social functioning, and 

knowledge; a nd red ucing the  an xiety an d de pression o f 
people with stroke [11,20–22].

The fundamental premise for the intervention in the 
current study is that the stro nger a caregiver ’s ability to 
provide quality informal care, the better the rehabilitation 
of the individual with stroke will be [23–24]. The 
research question that drove this study is “Do videophone 
educational and supportive problem solving interventions 
for stroke care givers improve caregive r mental health 
and functioning of individuals with stroke following dis-
charge home?” This study specifically builds on previous 
research by attempting to cr eate a culturally sensitive 
educational and supportive problem solving videophone 
intervention for stroke caregivers in Puerto Rico and the 
U.S. mainland that is cost -effective and convenient, both 
for healthcare provide rs and c aregivers. T o da te, no 
known studies have been published on videophone inter-
ventions for stroke caregivers.

CAREGIVER TRANSITION ASSISTANCE 
PROGRAM

In the current study , we used the  caregiver gu ide-
book, A Guidebook for  Caregivers of V eterans Post 
Stroke (English or Spanish versions), which was spe cifi-
cally developed for care givers of vetera ns poststroke  
from both Puerto Rico and the U.S. mainland. Based on 
the literature and on stroke statistics from the American 
Stroke Associatio n, we develo ped two  version s o f th e 
caregiver guidebook—one for the U.S. mainland and one 
in Spanish that was culturally relevant for Puerto Rican 
veterans and caregivers. The guidebook is composed of 
three chapters: 
  • Chapter 1 reviews the ba sics of stro ke, inclu ding a 

description of what a stroke is, how to recognize signs 
of stroke or transient ischemic attack, and how to pre-
vent future strokes.

  • Chapter 2 provides information about stroke caregiv-
ing to assis t caregivers in providing ca re to ve terans 
after discharge.

  • Chapter 3 provides an overview of the recovery expe-
riences of individuals with stroke and of the common 
experiences of stroke, such as di sability, disruption in 
sense of self, social isolation, and depression.
The guidebook is the primary educational tool used 

in the T ransition Assi stance Program ( TAP) caregiver 
pilot program. An extensiv e formative and summative  
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evaluation of the caregiver guidebook was employed that 
included focus groups with clinicians and stroke caregiv-
ers in Sa n Juan, Puerto Rico; Indianapolis, Indiana; and 
Gainesville, Florida. The co mpleted guidebook was then 
sent to a number of stroke nurses across the United States 
in the VHA, who gave quan titative feedback suggesting 
that the information in the guidebook would be relevant 
and appropriate for caregivers  of ve terans po ststroke. 
After this process, the caregiver guidebook was ready for 
further evaluation in the current pilot project.

The TAP is a brief intervention that has three compo-
nents: (1) skill development, (2) education, and (3) sup -
portive prob lem so lving using  videophone technology. 
The TAP is fo cused on the transition period and begins 
just prior to dischar ge from the hospital to home. The 
TAP includes one  fac e-to-face meeting with care givers 
prior to discharge. Following discharge, four videophone 
calls are made to the caregivers. In weeks 1 and 2, care-
givers receive a videophone call each week, and in weeks 
4 and 6, they receive additional  calls. The TAP is 
described in detail in the Appendix (available online 
only). The demonstration pilot program was conducted at 
the Stroke Specialty Rehabilitation Program, Department 
of Veterans Affairs (VA) Caribbean Healthcare System, 
San Juan, Puerto Rico, and the Michael E. DeBakey VA 
Stroke Ce nter, H ouston, Texas. These tw o centers have 
the highest volume of stroke treatment in the VHA.

METHODS

The TAP pilo t pro ject u sed an  experimental design  
with random assignment of participants to two groups, a 
control group rece iving the standa rd of care a nd a treat -
ment group receiving the standard of care and the TAP. 

Participants
The pilot TAP program was implemented at the two 

sites for a 14-month enrollment period. During the
14 months, veteran-caregiver dyads who met study criteria
were randomly assigned to a treatment  or control group. 
Initially, 89 dyads enrolled in the study, but 3 in Houston 
were unable to continue  participating because  of power 
loss after a hurricane, 1 dya d withdrew because the vet-
eran’s health i mproved to the point that he no longer 
needed a caregiver, 2 dyads withdrew because the veterans
were admitted to  n ursing homes, 1 dyad failed to meet 
the scheduled T AP inte rvention appointments, 2 d yads 

moved away and were unavailable for contact, 1 dyad 
withdrew because of the veteran’s unrelated death, and 1 
dyad withdrew for personal  reasons unrelated to the 
study. Additionally, due to i ssues with funding for this 
project, we were unable to amass all of the  follow-up 
data from 17 dyads, who as a result were  excluded from 
analyses. Data from 61 dyads w ere a nalyzed: 39 from 
Puerto Rico and 22 from Houston, Texas.

Table 1  provides demographic information on care-
givers wh o we re in cluded in  th e c urrent a nalyses, an d 
Table 2  provides demographic data on the veterans. Of 
the 61 dyads with complete data, the average (± standard 
deviation [SD]) ag e of caregivers was 58 .5 ± 1 2.0 years 
and 91.8 percent were women. The average age of veter-
ans was 69.4 ± 10.2, and 95.1 percent were men. Com-
pared with T exans, Pu erto Rican  veteran s had a higher 
mean age  (71.3 vs 65.6). This  w as also tru e for Puerto 
Rican caregi vers (59 .0 vs 57. 6), alt hough by a smaller 
margin. Puerto Rican caregivers had fewer mean years of 
schooling than Texans (12.6 vs 13.7), while the veterans 
in eac h location had no apprec iable dif ference in the ir 
mean years of schooling (12.9 vs 12.8). While the racial/
ethnic makeup of the Puerto Rican caregivers was largely 
homogenous, with 97.4 percent identifying as Puerto Rican/
Latino, the caregivers from Houston we re 45.5 perc ent 
black and 40.9 percent wh ite. Comparing familial rela -
tionship of th e c aregiver to th e v eteran, T exans had a  
slightly hig her percentage o f dy ad-spouses (ap proxi-
mately 77.0% vs 66.0%), but no caregivers who were the 
parent of th e veteran. In contrast to Texas, caregivers in 
Puerto Rico were slightly le ss likely to live in the same 
home as the veteran (77.0% vs 86.4%).

Veteran Inclusion Criteria
All veterans wh o were bo th treated for strok e and 

anticipating being discharged home during the 14-month 
enrollment period were considered for program participa-
tion if they met the following criteria: (1) had a caregiver 
and g ave permissio n f or u s to in vite t heir careg iver to 
participate in the pr ogram, (2 ) signed informed cons ent 
giving permission  to o btain demo graphic an d h ealth 
information, and (3) had the ability to communicate over 
the telephone for data collection on veteran outcomes at
3 months pos tdischarge. All dyads we re enrolled after  
acute care and during inpatient rehabilitation. Although pro-
cedures were in place to collect data with self-administered
paper-pencil reports via postal mail for aphasic patients, 
these were not needed.

perrinappend.pdf
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Caregiver Inclusion Criteria
All caregivers of veterans  who were discharged home 

were eligible for participation in the program if the veteran 
agreed that the ir c aregivers co uld pa rticipate an d if they 
met the following criteria: (1) had a landline telephone in 
the home and were ab le to talk  on the telephone and
(2) signed informed consent to participate in the program.

Enrollment Procedure
Clinicians working on the rehabilitation units 

informed veterans of the program and of the opportunity 
for them and their caregivers to part icipate. If the dyad 
was interested, the project manager discussed the program
with the veteran and obtained informed consent. The vet-
eran consent included their permission for the caregiver 

Table 1. 
Caregiver demographics. Data presented as frequency—percentage (n)—unless otherwise noted.

Demographic Total (n = 61) Remote Site
PR (n = 39) TX (n = 22)

Age (yr) (mean ± SD) 58.5 ± 12.0 59.0 ± 13.1 57.6 ± 9.9
Sex: Female 91.8 (56) 92.3 (36) 90.9 (20)
Employment

Full-Time 32.8 (20) 30.8 (12) 36.4 (8)
Part-Time 9.7 (6) 5.1 (2) 18.2 (4)
Not Employed 57.4 (35) 65.1 (25) 45.5 (10)

Race/Ethnicity
African American/Black 16.3 (10) 0 (0) 45.5 (10)
Asian American 1.6 (1) 0 (0) 4.5 (1)
Non-Hispanic Caucasian/White 16.4 (10) 2.6 (1) 40.9 (9)
Hispanic/Latino Puerto Rican 62.3 (38) 97.4 (38) 0 (0)
Hispanic/Latino Mexican 3.3 (2) 0 (0) 9.1 (2)

Relationship to Veteran
Spouse 70.4 (43) 66.7 (26) 77.3 (17)
Parent 4.9 (3) 7.7 (3) 0 (0)
Daughter/Son 16.4 (10) 17.9 (7) 13.6 (3)
Other Family 6.6 (4) 5.1 (2) 9.0 (2)

Years of School (mean ± SD) 13.0 ± 2.9 12.6 ± 3.3 13.7 ± 2.2
PR = Puerto Rico, SD = standard deviation, TX = Texas.

Table 2.
Veteran demographics. Data presented as frequency—percentage (n)—unless otherwise noted.

Demographic Total (n = 61) Remote Site
PR (n = 39) TX (n = 22)

Age (yr) (mean ± SD) 69.4 ± 10.2 71.3 ± 10.3 65.6 ± 9.3
Sex: Male 95.1 (58) 100 (39) 86.4 (19)
Race/Ethnicity

African American/Black 18.0 (11) 0 (0) 50.0 (11)
Asian American 0 (0) 0 (0) 0 (0)
Non-Hispanic Caucasian/White 13.1 (8) 2.6 (1) 31.8 (7)
Hispanic/Latino Puerto Rican 60.7 (37) 94.9 (37) 0 (0)
Hispanic/Latino Mexican 4.9 (3) 0 (0) 13.6 (3)
Hispanic/Latino Other 1.6 (1) 0 (0) 2.5 (1)
Other 1.6 (1) 1.9 (1) 0 (0)

Years of School (mean ± SD) 12.9 ± 2.4 12.9 ± 2.5 12.8 ± 2.2
PR = Puerto Rico, SD = standard deviation, TX = Texas.
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to participate. The  project ma nager c ontacted the  care-
giver, explained the program, and invited the caregiver to 
participate. Participant dyads were randomly assigned to 
the treatment or co ntrol grou p. A tab le of randomized 
numbers was provided to each site for assigning dyads to 
either group as the y were enrolled. Demographic  and 
baseline data were collected from veterans and caregivers 
following enrollment.

Instruments

Caregiver Strain
The Caregiver Strain Index is a 13-item tool that 

measures strain related to care provision [25–26]. Major 
domains include Employment, Financial, Physical, Social,
and T ime. A score of 7 positive responses indicates a 
greater level of strain. Internal consistency r eliability is 
high ( = 0.86) and construct validity is supported by 
correlations with physical and emotional caregiver health 
status and with self-reports of caregiving experiences.

Caregiver Depression
Depression was assessed using a s hort 10-item ver -

sion of the Center for Epid emiologic Studies Depression 
(CESD-10) scale [27]. The CESD-10 showed good pre-
dictive ac curacy when c ompared with the full-l ength
20-item version ( = 0.97, p < 0.001) [27]. The CESD-10 
showed expected positive correlations with poorer health 
status scores (r = 0.37). The measure has been reported as 
reliable, valid, and sensitive to change over time [27]. 
The CESD -10 has  been us ed in  general, pa tient, an d 
older adult populations, including ve terans [28]. This 
brief measure produces a continuous score that can alter-
nately be used as a dichotomous measure, with a thresh-
old of 10 points (equivalent to the full 20-item scale vs an 
alternate threshold of 20 points), for class ifying subjects 
with clinically rel evant sy mptoms of d epression. Care -
giver depression is a key me asure hypothesized to affect 
health-related quality of life and quality of informal care 
[23–24].

Caregiver Satisfaction
A form adapted from the VA Care Coordination and 

Home Telehealth Patient Satisfaction Survey asked care-
givers to rate their satisfaction with the use of telehealth 
technology and each aspect of the pilot program on a
5-point Likert scale, with 1 being not at all satisfied and 5 
being completely satisfied.

Veteran Functional Status
Functional status wa s assessed at baseline using the 

Functional Independence Measure (FIM). The FIM has a 
total score and six subs cale scores: Self-Care, Sphincter  
Control, Transfer Capabili ty, L ocomotion, Communica-
tion, and Social Cognition. The FIM is an indication of 
the amount of assistance needed by the person recovering 
from disability. The FIM is the most widely used method 
of assessing function in persons with a disability . The 
FIM consists of 18 items and 7 re sponse alternatives per 
item [29–31]. Scores range from 18 to 126, with h igher 
scores in dicating more ef fective functioning. The reli -
ability of the FIM is well est ablished. In a meta-analysis 
study by Ottenbacher et al., the median interrater reliabil-
ity coef ficient for the total FIM was 0.95, the median 
test-retest reliability coefficient was 0.95, and the equiva-
lence reliability coefficient was 0.92 [32]. Multiple stud-
ies have demonstrated validity of the FIM [33–41]. The 
FONE FIM (telep hone version of th e FIM) was used in 
each curre nt study to collect data on functiona l s tatus 
from the veteran at 3 months postdischarge. The FONE 
FIM is useful for monitoring functional status in commu-
nity contexts, such as home health care, and has excellent 
psychometric p roperties [ 42]. Th e Motor FIM  sub scale 
score was used for the current analyses.

Data Collection
At each site, a research assistant enrolled participants 

and collected and managed data. Additionally, each site 
hired a clinical interventionist to provide the intervention. 
The interventionist at the Sa n Juan site was a masters-
level physical therapist , an d the interventionist at the 
Houston site was a doctoral-level nurse practitioner. Both 
the principal investigator an d the  project man ager ga ve 
in-person procedural train ing fo r d ata collection and 
instrument use to all study st aff at both coll ection sites. 
All staff rece ived the sa me cross-training in order to 
increase the staf f’s familia rity with all aspects of the  
study. This training involved telephone role playing, con-
ceptual disc ussions re garding the  purpose of the T AP, 
interpersonal education for in teracting with caregivers 
and v eterans, techn ical edu cation on  the vid eophones, 
and education abou t th e caregiv er gu idebook. Th e 
research a ssistants c ollected data  at thre e time  points : 
baseline while the veteran was in the hospital and at 1 and
3 months  postdischar ge via tele phone interviews. The 
final measure occurred 6 weeks after the final video -
phone call . Data from veter ans were col lected twice: 
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baseline while in hospita l and at 3 months postdischar ge 
via telephone.

RESULTS

Caregiver Satisfaction
The sum of the four items assessing satisfaction with 

the TAP program significantly  inversely correlated with 
caregiver strain (r = –0.44, p < 0.01) and depression ( r = 
–0.53, p < 0.01), suggesting that as caregiver satisfaction 
with the TAP program increased, the negative psychosocial
factors of strain and depression decreased. When coupled 
with the very high rate of program satisfaction, which was 
9.5 out of a maximum of 10 (SD = 0.95), this pattern sug-
gests that TAP participation helped caregivers cope.

Caregiver Depression
We examined dif ferences in de pression scores  at 

baseline, 1 mo nth, and  3 mo nths by u sing a regressi on 
model in which the independent variables were treatment 
(control or treatment), time (baseline, 1-month follow-up, 
and 3-month follow-up), and the treatment  time inter-
action. The dependent va riable was depression s core. A 
treatment main effect would identify general differences 
in depression between the treatment and control groups, a 
time main  ef fect would  id entify changes in depression 
over time, and a treatment  time interaction effect would 
identify dif ferential chang es by treatment group in 
depression scores ove r ti me. The full model just 
described faile d to  dete ct an y stati stically significant 
treatment effects.

However, a simplified version of th e full model did 
find st atistically significant treatment ef fects ( Table 3 ). 
The purpose of this model was to determine whether sig-
nificant treatment effects on depress ion scores would be 
found after controlling for baseline differences in depres-
sion between the treatment and control group. In the sim-
plified model, the independent variables were treatment 
group (con trol o r treatment) and the treatment  time 
interaction. The independent variable was again depres-

sion sco re. Th is mo del om itted th e 1 -month follow -up 
data in order to decrease power loss  from lower degrees 
of freedom, which is particularly problematic in our pilot 
sample of 61 dyads. Additionally, we increased our alpha 
threshold to 0.10, adjusting for the pilot nature of our 
sample. In this simplifie d model, the treatment  time 
interaction was stati stically significant at the 0 .10 level, 
which suggests tha t after 3 months the treatment group 
exhibited lower depression scores than the control group 
when controlling for baseline differences. The treatment 
time coef ficient of –1.32 corresponds to a 73 pe rcent 
lower depression score in th e treatment group compared 
with the control group.

Using the thresholds for de pression provided by the 
instrument, we also examined two groups of caregivers—
those who scored be low the depression cutoff and those  
who scored above the depression cutoff (Figures 1 and 2).
In terms of stat istically nonsignificant visual trends, the 
TAP appears to have had an attenuating effect on depres-
sion amon g caregiv ers. For caregivers wh o were “n ot 
depressed” a t ba seline ( Figure 2 ), depression s cores in  
the treatment group remained low  at 3 months, whereas 
depression in the control group showed a marked 
increase. However, it is import ant to emphasize that  this 
effect was not statistically significant, likely because of 
the small sample siz e, and sh ould be interpreted with 
extreme caution.

Caregiver Strain
Caregiver strain (Figure 3), measured at 1 month and 

3 months postdischarge, was significantly different between
treatment and control groups. Caregivers who were in the 
treatment group experienced a decrease in s train from 1 
to 3 months (mean ± SD change in strain = –1.64 ± 3.31), 
whereas control participants increased in strain from 1 to 
3 m onths (m ean ± SD ch ange in  strain  = 2.0 0 ±  6.26 ), 
and this net ch ange between the two groups was statisti-
cally significant, t (36.88, unequal variances) = 2.61, p = 
0.01. Caregiver strain worsened a cross time when 
untreated, whereas strain was reduced in caregivers in the 

Table 3.
Ordinary least squares regression of natural logarithm of depression score against treatment group and time.

Variable Coefficient t-Statistic p-Value
Intercept 1.63 3.83 <0.000
Treatment –0.50 –0.81 0.42
Treatment  Time –1.32 –1.81 0.07
Adjusted R2 0.03 — —
p-Value of F-Test 0.042 — —
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treatment group. This result suggests that after participat-
ing in the TAP program, c aregivers e xperienced less 
strain.

Veteran Functional Status
Veteran Motor FIM score, a me asure of poststroke 

motor functioning, was signific antly linked to caregi ver 
satisfaction with the TAP program (r = 0.46, p < 0.01, n = 
33), suggesting that as caregiver satisfaction with the pro-
gram increased, so did veteran functioning, although this 
effect may or may not be  causal. Another interesting 
finding is that caregiver psychosocial factors were them-
selves associated with vetera n motor func tion. The se 
associations occurred across TAP participa nts a nd non -
participants alike ( caregiver self-ef ficacy r = 0. 44, p < 
0.001, n = 58; caregiver strain r = –0.33, p < 0.01, n = 59; 
caregiver burden r = –0.28, p < 0.05, n = 59) and suggest, 
as prior research has, that as caregiver psychosocial func-
tioning increases, so does veteran poststroke functioning, 
although the relationship is often reciprocal [23–24].

Exploratory analysis of change in Motor FIM scores 
suggests tha t the treatment may have  ha d a n effect on 
veterans’ functional abilit y among vet erans with low 
baseline Motor FIM scores (FIM <50). In this subsample, 
the treat ment group saw lar ger c hanges in FIM scores 

than did the control group (+20.7 vs +18.3) at the 3- month
FONE FIM  ( Figure 4 ), although the ef fect di d not 
achieve traditional levels of st atistical significance. This 
finding may indicate that the effects of the TAP are most 
likely to occur among ve terans with low Motor FIM 
scores. Although this amount of change may be clinically 
significant, with the control g roup displaying a 37.2  per-
cent increase in functional independence and the treatment
group displaying a 45.2 perce nt increase, it is important 
to emphasize  that the  dif ferences were not sta tistically 
significant and again must be interpreted with caution.

DISCUSSION

The results of this pil ot investigation suggest that, 
with some reservations, the TAP ma y be  an  ef fective 
intervention to support st roke caregivers during the
transition from hospital to ho me and further research is 
warranted. In se veral analyses, the treatment group 
exhibited better ment al health than the control group at 
the 3-month follow-up. Care givers’ levels of depression 
and strain were inversely related to their satisfaction with 

Figure 1.
Depression, as measured by Cent er fo r Epidemiologic Studies 
Depression (C ESD-10) scale, sco res for t otal sam ple by tre atment 
group (n = 61). Scores reported fo r each time frame represent mean 
scores for each respective group. Bold line represents threshold value 
(10) for depression on this instrument.

Figure 2.
Depression, as measured by Cent er fo r Epidemiologic Studies 
Depression ( CESD-10) scale, scores f or caregivers below threshold 
for depression at baseline by treatment group (n = 27). Scores reported 
for each time frame represent mean scores for each respective group . 
Graph includes only caregivers who were below threshold of 10 for  
depression at baseline. Bold line represents threshold v alue (10)  for  
depression on this instrument.
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the TAP, and when controlling for baseline differences, 
we found that the treatment group had lower depression 
(p = 0.07) than the control group at follow-up. Further, a 
statistically nonsignificant visual trend emerged for care-
givers below the threshold for depress ion at baseline in 
that the TAP group did not develop depression at the
3-month follow-up, whereas the control group showed a 
marked increase in depression. This sugges ts that the  
TAP may hav e a preven tative effect on depressi on for 
caregivers who are not depressed at dischar ge, although 
this finding shou ld be interpreted wi th caution and fur -
ther research is needed.

Similarly, the TAP reduced caregiver strain at 3 months,
a statistically significant ef fect, suggest ing that it is an 
effective treatment for st rain. A stati stically nonsignifi-
cant visual trend emerged among veterans with low physi-
cal functional independence at basel ine in th at veterans 
whose caregivers received the T AP improved on that 
variable more so than did veterans whose caregivers were 
in the control group. Also, improved caregiver psychoso-
cial functioning (depression and stra in) was related to an 
improvement in veteran functional status. Though many 
trends emerged in this study, some statistically significant 
and some not, more longitudinal data a re needed to 
examine thes e trends over a longe r time period. T aken 

together, the findings warr ant further evaluatio n of th e 
TAP intervention.

Several limitations apply to this pilot project. First, 
the duration of the funding period limited t he length of 
time for follow-up measures, and we could only measure 
the TAP’s efficacy at 3 months postdischarge. A longitu-
dinal study would permit a much stronger asse ssment of 
the intervention. Research ha s suggested that the first 
month postdischarge is one of the most stressful periods 
for stroke caregivers because that is when the limitations 
of th e ind ividual with  stroke be come salien t [10]. As a 
result of this process, major changes in caregiver mental 
health in our study were likely occurring during the 3-month
follow-up interval. The TAP intervention could very well 
influence the trajectory of caregiver mental health differ-
entially acro ss 6 or 12 mon ths after caregiv er mental 
health has stabilized somewhat, as compared with during 
the first 3 months postdischarge when major changes are 
still taking place. More thorough longitudinal testing of 
the TAP’s efficacy is critical.

Another limitation of the pilot project is that this was 
the first testing of the T AP. We learned several thi ngs 
about the intervention that warrant changes in future  
applications and that may strengthen outcomes of the  
intervention. For example, we intentionally designed the 
intervention t o be as brief (l ow do sage) as po ssible to 
limit cost of the intervention and to evaluate outcomes of 

Figure 3.
Strain, as measured by Caregiver Strain Index, scores for total sample 
by treatment group (n = 61). Strain was only measured at 1 and
3 months postdischar ge. Score below 7 (not visible) r epresents “no  
strain.”

Figure 4.
Average change in functional independence, as measured by Functional
Independence Measure (FIM), scores by treatment group and baseline 
scores. FIM was c ollected by medical chart at discharge for ba seline 
measure and at 3 months postdisch arge during  exit interview via 
adapted FONE FIM instrument (telephone version of FIM).
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a minimum dosage effect. In future applications, we may 
need to evaluate a stronger dose of the TAP by extending 
the number of calls and extending the time frame so that 
the dosage matches the needs of the caregiver rather than 
arbitrarily ending the TAP. For example, those caregivers 
with poorer mental health may need a longer intervention 
or more frequent calls.

In addition, the current study di d not compare the 
efficacy of a videophone versus a traditiona l t elephone. 
Videophones were used in order to improve communica-
tion through visual contact, allow the interventionists and 
caregivers to pick up on nonverbal communication, help 
in strategizing regarding the provision of  informal care 
based on a visual presentation of the caregiver’s physical 
environment, an d help imp rove caregiv er compliance 
with and engagement in the treatment. However, in the 
current study , these  we re a ll theoretical re asons, as 
opposed to scientifically va lidated reas ons, for using 
videophones rather than t raditional telephones. Future 
research should c ompare the e fficacy in the  TAP inter -
vention in these two different mediums.

The sample was limited both  to veterans with care-
givers who had a landline telephone line and to the num-
ber of dyads that we  could enroll during the restric ted 
enrollment period at two sites. We were unable to provide 
the TAP to those with cellular telephones, thus eliminat-
ing some veterans who were interested in participating.

CONCLUSIONS

The current study provides evidence that the TAP is a 
promising brief intervention for stroke caregivers and 
further refinem ent an d ev aluation a re warra nted. The
following conclusions should be highlighted:
  • The TAP is a brief intervention that is highly satisfying

to caregivers. This satisfaction is related to the improved
caregiver psycho social outcomes o f redu ced strain 
and depression.

  • The TAP is  an  ef fective support mechanism associ -
ated with reduced caregiver strain.

  • When controlling for baseline differences, we found that
the TAP may be an effective treatment for depression.

  • Improved caregiver psychosocial functioning (depres-
sion and strain) is related to an improvement in vet-
eran functional status.
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