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OBJECTIVES: To evaluate an integrated telehealth inter-
vention {Integrated Telehealth Education and Activation of
Mood (I-TEAM)) to improve chronic illness (congestive
heart failure, chronic obstructive pulmonary disease) and
comorbid depression in the home healthcare setting.
DESIGN: Randomized controlled trial..

SETTING: Hospital-affiliated home healthcare setting.

PARTICIPANTS: Medically frail older homebound indi-
viduals (N = 102).

INTERVENTION: The 3-month intervention consisted of
integrated telehealth chronic illness and depression care,
with a telehealth nurse conducting daily telemonitoring of
symptoms, body weight, and medication use; providing
eight weekly sessions of problem-solving treatment for
depression; and providing for communication with partici-
pants’ primary care physicians, who also prescribed antide-
pressants. Control participants were allocated to usual
care with in-home nursing plus psychoeducation (UC+P).
MEASUREMENTS: The two groups were compared at
baseline and 3 and 6 months after baseline on clinical mea-
sures (depression, health, problem-solving) and 12 months
after baseline on health utilization {readmission, episodes of
care, and emergency department (ED) visits).

RESULTS: Depression scores were 50% lower in the
I-TEAM group than in the UC+P group at 3 and
6 months. Those who received the I-TEAM intervention
significantly improved their problem-solving skills and self-
efficacy in managing their medical condition. The I-TEAM
group had significantly fewer ED visits (P = .01) but did
not have significantly fewer days in the hospital at
12 months after baseline.
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CONCLUSION: Integrated telehealth care for older adults
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onger life expectancy and costs are a challenge to the

healthcare system in optimally serving older adults with
chronic diseases who are at high risk of hospitalization.
Approximately 20% of these individuals are readmirted 1o
the hospital within 1 month of discharge.” Delivering tele-
health services may provide an effective and efficient
method to monitor symptoms of individuals receiving
health care from home care agencies, improve communica-
tion with primary care providers, and deliver evidence-
based treatments. In the United States, it is estimated that
21% of home health agencies offer telehealth services for
cardiovascular disease, chronic obstructive pulmonary dis-
ease (COPD), and diabetes mellitus with the aim of reduc-
ing healthcare costs.” These agencies provide care at home
to approximately 6 million older adults with chronic dis-
eases.” Depression is prevalent in individuals with chronic
diseases such as heart failure* and COPD,” yet it is under-
detected or suboptimally treated® and is associated with
disability and healthcare costs.” Previous research has dem-
onstrated the effectiveness of integrated and collaborative
depression care models in primary care and home care set-
tings,* ™ but to the knowledge of the authors of the cur-
rent article, no randomized trial has examined the effect of
telehealth care on chronic disease and comorbid depression
in older adults receiving home care.

To fill this gap, the current study compared the results
of a randomized controlled trial of Integrated Telehealth
Education and Activation of Mood (I-TEAM), a telehealth
care model for chronic illness and comorbid depression
with those of usual in-home care plus psychoeducaton
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(UC+P). The team targets homebound older adults based
on recommendations of prior reviews to examine specific
populations with chronic disease and factors associated
with treatment outcome and care quality.*>"?

Home care agencies offer individual-centered care
coordination that extends disease management to mmore-
effectively match disease-specific needs. Integration of care
coordination is an important organizational goal in
improving services for chronic disease.’® Telehealth is suit-
able for older adults, with the aim of early detection and
rapid action to reduce health deterioration and maintain
functioning and independence. Telehealth offers an oppor-
tunity to improve routine care and clinical outcomes by
combining chronic disease management and integrated
depression care. The Chronic Care Model (CCM)*® guided
the study’s I-TEAM intervention with applicable CCM
components: self-management support, decision support
(evidence-based guidelines integrated into practice), deliv-
ery system structure, and clinical monitoring. The 1nte-
grated I-TEAM intervention included I-Team purse
telehealth training, nurse care coordination, use of evi-
dence-based protocols for chronic illness and comorbid
depression management, collaboration with primary care
for medication management, electronic medical record,
and evidence-based problem-solving treatment (PST) for
depression delivered by the telehealth nurse.

METHODS

This study was a randomized controlled trial of a 3-month
integrated telehealth depression intervention compared
with UC+P for older adults receiving home care. The
hospital-affiliated institutional review board approved the
project.

Recruitment and Procedures

The sample was recruited from a single large hospital-affil-
tated home care agency that served some 9,000 outpatients
" during fiscal year 2010. The agency uses an integrated in-
home-based chronic disease management approach that
helps frail adults live independently in the community and
avoid nursing home placement. The in-home program
involves service coordination of a primary care physician,
nurses, social workers, rehabilitation specialties, medica-
tion management, meals, and personal attendants to man-
age each individual’s medical condition. The accredited
agency offered services to low-income people living in a
four-county urban, suburban, and rural region. The
research team used the hospital’s compurterized medical
records databases to identify individuals aged €5 and older
who were above-average users (210 days in the hospital in
the past 12 months, seen in the emergency department
(ED) in the last 2 months, or required >3 home care visits
per week) and had a primary diagnosis of heart failure or
COPD. Individuals who screened positive for depression as
indicated by a Patient Health Questionnaire-2 (PHQ)®
score of 3 or greater were included in the study. Exclusion
criteria were cognitive impairment (Mini-Mental Stare
Examination (MMSE) score <24) or a diagnosis of dernen-
tia based on chart review, inability to use a telemonitoring
device because of physical disability, and behavioral

problems ({e.g., agitation, delirium, paranoia) that would
interfere with use of the device.

The research nurse contacted eligible individuals
within 1 day after admission to home care. Individuals
were screened for cognitive impairment and functional dis-
ability using the MMSE" and the activity of daily living
scale.'® During the referral interview with a research assis-
tant, each individual’s eligibility was reviewed, the study
protocol was explained, informed consent was obtained,
and baseline data were collected.

Design

Figure 1 delineates the flow of individuals in the study.
In all, 302 individuals were assessed for eligibility, 88 did
not meet the ADL criteria, 73 did not have a positive
depression screen, 26 declined, and 115 agreed to partici-
pate. Participants were randomly allocated to I-TEAM
(n=157) or UCHP (n = 58} using a computerized random
number generator ensuring comparability across condi-
tions. Fifty-one participants completed the I-TEAM inter-
vention after six individuals were discharged to a nursing
home or hospice. Similarly, 51 participants completed the
UC+P intervention after seven individuals did not meet
the criteria and were discharged to a nursing home or
moved from the area. Forty-eight -TEAM participants
completed the trial, three participants could not be con-
tacted during follow-up. Seven of the UC+HP partcipants
were dropped out or were rehospitalized during follow-
up, leaving 46 participants completing the study. A
blinded trained research interviewer assessed participants
at baseline and 3 and é months, and a health utilization
review was conducted at 12 months. An intention-to-treat
methodology was used. Effort was made to collect data
from participants who dropped out of the study. Com-
puterized medical records were available for all individu-
als receiving home care. As part of routine care, assigned
home care nurses informed participants in both condi-
tions that their primary care physician would be notified
of their depression status through a standardized letter
sent by facsimile. Their primary care physicians, who
received evidence-based study guidelines on antidepres-
sants, assessed all study participants and prescribed
antidepressants.

I-TEAM Drtervention

Participants were assigned an I-TEAM nurse within 5 days
of referral. -TEAM nurses were restricted to providing
services to - TEAM participants. The I-TEAM intervention
included several integrated components: telemonitoring,
chronic illness and depression care management, and PST
for comorbid depression. Three nurses received telehealth
training and provided chronic disease and depression care
and PST for depression. The telehealth device' consisted
of a small in-home monitor connected to an agency central
station. Daily monitoring of weight, blood pressure, pulse,
oXygen saturation, and temperature were conducted at a
scheduled time based on participant preference. Participant
data were displayed and assessed to ascertain which were
of higher priority to intervene to allow immediate determ-
nation of nurse treatment tasks. The -TEAM telehealth
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Figure 1. Flow diagram.

nurse contacted participants with abnormal readings for
follow-up evaluation. I-Team nurses followed congestive
heart failure (CHF} and COPD clinical practice guidelines.
In combination with biometric symptom monitoring,
trained I-TEAM nurses initiated brief integrated PST for
comorbid depression over 8 weeks to increase problem-
solving skills with chronic iliness. PST is an empirically
robust and individual-centered approach to treating
depression.”?** Telehealth PST sessions over the telephone
were completed in 35 minutes and followed a manual out-
lining a five-step process.”” Tailored counseling followed
published procedures,’®*! including symptom monitoring,
medication use, psychoeducation, problem-solving strate-
gies, and behavioral activation. Nurses received 6 weeks of
supervision to achieve competency as measured using the
PST Therapist Fidelity Scale.'®

UCHP participants received in-home services provided
by registered home care nurses, under the direction of a
primary care physician, who acted as care coordinators in
managing the plan of care, which may have included one
or more of the following services: physical therapy, social
services, nutrition, and home aides. Usual care was aug-
mented with psychoeducation, which included instruction
on the disease process and counseling about the importance
of daily momnitoring of body weight, smoking cessation,
diet, and medication adherence for managing their medical
condition. Usual care nurses conducted 1-hour-jong
face-to-face home visits at least weekly over a 3-month
period.

QOutcome Measures and Data Collection

Two trained and blinded graduate research assistants
collected pre- and postuntervention data.

Completed trial (n=46)

Depression Status was assessed using the Hamilton
Depression Rating Scale (HAM-D)** and PHQ-9.%¢

Health and functional status was assessed using the
Medical Outcomes Study 12-item Short-Form Survey (SF)-
12 Physical Component and Mental Component subscales
(PCS, MCS).** For individuals aged 75 and older, national
mean PCS and MCS scores are 40.8 and 52.6, respec-
tively.*

Problem-solving coping skills were assessed using the
Social Problem-Solving Inventory—Revised”® (SPSI-R).
Higher scores reflect more-effective problem-solving ability
in managing symptoms.

Patient Satisfaction Questionnaire

Three months after baseline, a six-item satisfaction ques-
tionnaire was used to assess provider communication, pri-
vacy, quality and acceptability of care, understanding of
condition, quality of life, and treatment satisfaction.

Healthcare Use

Data were obtained on participant episodes of care, ED
visits, and hospital admissions incurred over 12 months
(before and after baseline} through the agency’s healthcare
use database.

Data Analysis

Baseline demographic characteristics were compared using
independent-sample t-tests and chi-square tests. Intention-
to-treat (ITT)} analysis was conducted with all randomized
participants kept in the analysis to assess Interventon
effectiveness. Random effects regression was the main ana-
lytical method used for assessing outcomes and the change
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between baseline and follow-up measurements to test for
the effects of condition, time, and interaction the between
condition and time. This method controls for baseline
score and covariates and includes missing case data.

RESULTS

Sample Characteristics

Of 302 individuals assessed for eligibility, 214 met ADL
criteria; 63 of those were excluded (not meeting inclusion
criteria), 26 declined to participate (12% refusal rate), and
115 consented. Baseline demographic data (Table 1)
between participant groups were examined, and no differ-
ences were found. The sample was predominately female
and had a mean age of 79, with 23% aged 85 and older.
Fewer than 38% of participants were married, 55% lived
alone, a majority had less than 12 years of education, and
one-third had an annual income of less than $14,000.
Baseline mean PHQ-9 and HAM-D scores indicated
clinical depression and were not significantly different
between treatment groups. Baseline ADL mean scores were
equivalent between the groups, but SF-12 PCS mean scores
for the UC+P (42.1) and the I-TEAM (42.3) indicated
physical functioning (40.8) slightly above the mean for
individuals aged 75 and older, which indicated slightly bet-
ter physical function than the national norm for that age
group.”® SF-12 MCS mean scores for both groups indi-
cated lower scores than national mean mental health
scores for individuals in their age group. Participants in

both groups experienced less than one ED visit on average
(UC+P = 0.8, I-TEAM = 0.7} and two or fewer episodes
of care but required on average 14 days of hospitalization
and were thus eligible for the study.

Treatment Qutcomes

Three- and 6-month mean PHQ-9, HAM-D, and SF-12
PCS and MCS scores for the UC+P and I-TEAM groups
are reported in Table 2. At 3 months, the PHQ-9 findings
revealed a statistically significantly lower mean score for
[-TEAM participants (7.4) than for UCHP participants
(13.6). Mean HAM-D scores revealed that both groups
reported high depressive symptoms. I-TEAM mean scores
at 3 months were half of baseline scores, whereas UC+P
scores fell only 2 points. At 6 months, the trend continued,
with the I-TEAM group experiencing significantly less
depression (7.9) than the UC+P group (14.1). Similar find-
ings were revealed when comparing HAM-D scores.
I-TEAM HAM-D scores fell by half at 3 months, with sig-
nificantly less-severe symptom levels than for UC+P. At
6 months, I-TEAM mean scores were significantly lower
{(17.4) than UC+P participant scores {10.4).

At 3 and 6 months, no significant between-group dif-
ferences were found in participants’ physical health status
(SF-12 PCS), although SF-12 MCS mean scores revealed
significant differences between groups at 3 and 6 months.
Problem-Solving Skills Inventory scores at 3 months
revealed a statistically significant difference between the
treatment groups, with I-TEAM participants scoring higher

Table 1. Baseline Demographic, Symptom, Functioning, and Healthcare Use Vanables

Integrated Telehealth
Education Activation for

Usual Care Plus
Psychoeducation

Variable (n = 58) Mood Intervention (n = 57)
Age, mean =+ SD 783 + 6.9 . B014+78
Married, % 31.4 37.3
Fdugation <12 years, % 531 . S 512
Female, % £8.6 ' Co827
Income <$14000, % 301 P L. P98
Living alone, % 60.8 55.3
Primary diagnosis; % o : ‘ k
Heart failure 741 80.7
~ Chronic obstructive pulmonary disease 258 . - _ 182
Comorbid medical conditions, %
Hypertension 473 461
Diabetes meliitus 238 24.3
Dsteaarthritis . 224 A
Mini-Mental State Examination score, mean £ SD 268 £ 06 251 £ 1.7
Nurmber of activity of dafly Jiving fimitations, mean + 8D 33+138 35+ 16
Hamitton Depression Rating Scale score, mean & SD 17.8 £ 67 181 = 6.8
O-jtern Patient Health Questionnaire score, mean <+ SD T 152 £ 58 149 £ 64
Medical Outcomes Study 12-iterm Short-Form Health Survay
“Physical Component Subscale score, mean & SD ’ 421 + 115 423 + 121
Mental Component Subscale score, mean = SD 39.4 + 8.1 387 +76
Number of :.emergency department Visits #n past 12 -monihs, 08038 07 4+383
mean 5D
Hospital days in past 12 months, mean & SD 138 +£898 143 £97
Episodes ‘of care 4n past 12 ‘months, mean 4+ .SD 19412 2012

There were no statistically significant baseline differences berween groups.
SD = standard deviation.
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Table 2. Clinical and Healthcare Use Qutcomes According to Intervention Group After Baseline

Usual Care Plus
Psychoeducation

Integrated Telehealth
Education Activation

(n = 48) for Mood (n = 46)
Outcome Mean == Standard Deviation P-Value
Clinical outcomes™." -~
Hamﬂton Depressuon Ratmg Scale
* 3 -months 18.6 £5.7 98456 02
6 months 174 +£63 104 £ 7.1 05
Patient Health: Questionnaire 9 L P ’ ) '
3 months 13656 74+£57 01
U8 months , 141 +£59 78 +53 ' I3
Medical Outcomes Study 12 ltem Short- Form Survey Mental Component Subscale
.3 'months 28207 0 BB ENT L 01
6 months 403 £ 27.4 521 + 243 .05
- Problem-Solving Skills Inventory T o L ’
3 months 84 +17 146 £ 1.9 .001
Satisfaction with care {3 months only) L L » ' ,
Satisfied with provider instructions 48 +£1.4 46 £14 27
. ‘Satisfied with instructions on privacy 465+13 454113 : 26
Care helped me stay healthier 41 +£1.2 49+ 16 23
- Better-understanding of my condition 47 +15 46+ 1:3 ' : Al
Care made my life betier 44 +£12 43 £13 15
QOverall satisfaction 45+ 13 4414 28
Healthcare use outcomes (12 months after basehne) o S 3 »
Emergericy. department visits 14£12 0B=+16 - R
Hospital days 105 £ 6.5 75+43 .08
Episotes o care 18%15 13 +10 10

(14.62) than UCH+P participants (8.49), reflecting greater
problem-solving abilities. T-test analyses revealed no sig-
nificant differences between groups in satisfaction scores,
with all participants reporting general satisfaction with
their care. Participants ranked highest on instructions that
the nurse provided and having a better understanding of
their chronic condition. Participants were also very satis-
fied with instructions on privacy.

Healthcare use data were gathered 12 months before
and after initiation of treatment. T-test analyses revealed
statistically significant between-group differences for the
mean number of ED visits (P = .01} and a positive trend
towards the number of days hospitalized at 12-month
post-baseline (P = .06). No differences were found in num-
ber of participant episodes of care.

DISCUSSION

An intervention for older adults receiving home care with
complex conditions who were at risk for rehospitalization
(I-TEAM) was tested. The trial demonstrated that inte-
grating telemonitoring for chronic disease and treatment
for depression had significant positive effects in the exper-
imental participant group with diagnoses of heart failure
or COPD. Integrating telehealth in the home care setting
offered provider and individuals an opportunity for clini-
cal decision support, a delivery system that reinforced
self-efficacy, and a monitoring systern of physical and
mental health status. -TEAM nurses were responsible for
providing integrated care, instruction, and depression
counseling. Daily nurse monitoring of data fostered

therapeutic rapport and clinical status changes prompting
“just in time” consultation with the individual or primary
care provider for modification of the treatment plan.
[-TEAM nurses understood the needs of the individuals
with depression and enhanced their coping skills using a
manualized evidence-based PST treatment over an 8-week
period.

The intervention was delivered using high-fidelity pro-
cedures, including training, self-report checklists, observa-
tion of treatment content and dosage, and clinical
supervision by the first author. Research shows that
trained interventionists implementing evidence-based treat-
ments with high fidelity have improved clinical out-
comes.”” Telehealth participants informed their nurses that
they felt a sense of security and had greater recognition of
hezalth symptoms and greater well-being over the treatment
period. Participants were treated sooner than with usual
face-to-face in-home care. Telehealth nurses were vigilant
in assessing physical and mental health needs, with a
simultaneous Increase in access to care.

The study’s design included random assignment of a
small sample of older adults drawn from a not-for-profit
home health agency affiliated with a large hospital system.
Thus, it is not generalizable to all home care agencies.
These were low-income, homebound individuals who
required some assistance with ADLs. All individuals who
were cognitively Inmtact and at risk of rehospitalization
were included in the study. The sample selection algorithm
was based on administrative data regarding previous
hospital admissions and functional status. Parricipants
were assessed on” depression status, physical and mental
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functioning, and problem-solving skills. Study participants
were statistically balanced between treatment groups in
terms of primary diagnosis, reducing the potential for
study bias. Despite uncertainty about delivery and
participant acceptance of an integrated telehealth interven-
tion for chronic illness and comorbid depression, the
majority of participants completed the program during the
treatment phase (0-3 months), with 91% of the sample
continuing with symptom monitoring and problem-solving
regarding daily life stressors during the maintenance phase
(36 months). The PST intervention was educational in
format and delivered around the participant’s schedule for
convenience and treatment adherence. Participants and the
telehealth nurse jointly reviewed specific PST session mate-
rial weekly. The PST depression treatment approach may
be desirable for older persons who prefer talk therapy as
an adjunct to medication, need daily structure, or lack the
determination or drive for self-care during depressive
episodes. This study supports the feasibility of a nurse-
delivered integrated telehealth intervention for medically ill
older adults receiving home care.

The scope of the study was limited to examining the
effectiveness of the I-TEAM program in reducing depres-
sive symptoms and healthcare services use in homebound
medically ill elderly adults. Factors such as dosage of,
adherence to, and effect of antidepressants and the
amount of interaction between the I-TEAM nurse and par-
ticipants were not examined. Their primary care physi-
cians prescribed antdepressant medications for all
participants in both conditions. The authors did not exam-
ine the influence of antidepressants on outcomes and are
therefore unable to state whether it affected adherence to
telehealth monitoring, alleviated symptoms, or reduced ED
visits or hospitalizations. Future investigation of these fac-
tors may better clarify the effect of telehealth monitoring
on outcomes. The study found significantly fewer ED visits
and a trend toward fewer hospitalization days for I-TEAM
participants than for those in the usual care group,
although the study did not examine the related cost sav-
ings, which would provide further evidence of the efficacy
of this integrated model.”®** Although the intervention
revealed significant improvement in outcomes of elderly
adults with CHF and COPD, the use of telehealth service
should be expanded to include populations with a variety
of diagnoses.

CONCLUSION

Telehealth may be an effective strategy to lower ED usage
rates for older adults with CHF or COPD. This study
demonstrates that a real-world integrated telehealth service
may improve clinical and healthcare use outcomes for
medically ill depressed older adults receiving home care.
The I'-TEAM intervention is feasible and acceprable to
individuals and providers. It uses evidence-based practices
and can be delivered by trained telehealth nurses. The
I-TEAM model can be used across urban, suburban, and
rural home care agencies. The future of telehealth services
is encouraging, with 42 states offering Medicaid coverage
and 14 states having private insurance coverage for tele-
health services; the Department of Veterans Affairs is a
national telehealth provider. Rural counties and those with

medically underserved populations will likely benefit from
telehealth services.
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