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Gerontechnology 2017;16(1):12-20; doi:10.4017/gt.2017.16.1.002.00 Objective To examine the
current evidence related to the efficacy of web-based chronic disease self-management
interventions (web-based SM) for older populations. Methods A search of experimental
and quasi-experimental publications related to older adults and web-based SM was con-
ducted. The search identified 12 articles representing 10 distinct studies that were used
for review and critique. Results Articles most frequently investigated web-based SM
targeting diabetes and heart disease. Interventions incorporated a variety of technologies
including visual-charting, instant messenger, among others. Overall the web-based SM for
older adults resulted in positive effects for most outcomes, including: healthcare utiliza-
tion, depression, loneliness, social support, quality of life, self-efficacy, anxiety, disease
specific outcomes, functioning levels, diet, exercise, and health status. Discussion While
these studies suggest that web-based SM may be effective in producing positive health
outcomes for older adults, more research is needed to focus on the efficacy and appro-

priateness of such interventions for older adults.
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Many Americans suffer from chronic disease;
however, the incidence of chronic conditions
and co-morbidity increases with age. As the
aging population is expected to grow over the
next 20 years, increases in the rates and costs
of chronic disease are also anticipated. In con-
junction with higher illness rates, older adults
are also more likely than younger adults to have
multiple chronic conditions' and experience
greater functional limitations due to chronic
conditions®. As such, healthcare costs have
been found to increase with age and number of
chronic conditions®.

With the rise of new technology, health informa-
tion technologies (HIT), the exchange of health
information in an electronic format*, have been
developed to improve health services, promote
health, contain costs, and have claimed a promi-
nent role in healthcare literature over the last
decade. The expansion of the internet, e-health,
and electronic communication within the health
sector’ gave way to new technologies, notably
shaping the delivery of healthcare. With boom-
ing information technology, and pressure to es-
tablish cost-effective chronic disease manage-
ment programming, HIT formats appear particu-
larly appealing. This review focuses on a popular
HIT chronic disease management intervention
delivered through the Internet known as web-
based chronic disease self-management (web-
based SM) for older adults.
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Chronic disease self-management

Chronic disease self-management (SM) is a term s

used interchangeably to mean a process, care
behaviors and routines. It is an intervention, a
program or service designed to support healthy
behaviors and routines, and an outcome, healthy
behaviors and care routines as a result of an inter-
vention®. Although SM processes differ based on
illness, common care routines include symptom
recognition, medication adherence, nutrition and
exercise maintenance, managing relations with
family, friends and providers, and psychological
response management’. SM interventions support
SM processes using self-efficacy and self-regulation
approaches, founded in empowerment and social
cognitive theory, paying particular attention to pa-
tient-specific problems, improving patient problem
solving, decision making, resource utilization, pro-
vider partnership formation, and action initiation®’.
SM empowers individuals to take responsibility in
their care by handling out-patient day-to-day care,
such as medication adherence, diet management,
and changing and maintaining healthy behaviors”®.
While an exact definition of SM is not yet speci-
fied, it is commonly used in healthcare settings to

indicate that individuals are active and responsible
for their health®°.

Current evidence suggests that SM interventions
improve health services, health conditions, and
enhance self-care”®'". While the success of SM
is well reported, challenges are documented re-
lated to the definition of SM, standards for im-
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plementation implementing, understanding the
underlying mechanisms of successful outcomes,
and integrating SM into healthcare systems®'°.

Although clarification is still needed on the stand-
ardization of SM and the underlying mechanisms
of positive outcomes, reviews found SM to in-
crease self-efficacy, health status, and quality
of life while reducing healthcare utilization and
costs across multiple chronic conditions'. SM in-
terventions decreased depression and enhanced
physical functioning among stroke survivors';
improved pain and disability for musculoskeletal
illnesses'; promoted diabetes, specific quality of
life and clinical outcomes'; stimulated healthy
active Iifestyles and quality of life for patients
with COPD'¢; augmented medication taking, so-
cial functioning, and resource utilization of heart
failure patients'”; enhanced emotional status, dai-
ly living, and self-efficacy for older adults with
macular degeneration'®; increased exercise and
reduced pain among people with osteoarthritis'®;
and improved asthma health outcomes®.

Web-based chronic disease self-management
With the rise of new technology, SM was com-
bined with health information technology (HIT)
methodologies to promote health. Web-based
SM has been used in the management of, among
others, heart disease, chronic obstructive pulmo-
nary diseases, hypertension, obesity, diabetes
mellitus, and asthma?®'. Several meta-analyses
and systematic reviews?'?*, have yielded mixed
but rather positive outcomes.

Web-based SM interventions were found to
improve behavioral outcomes such as exercise
and Physical activity?'?¢, diet*®, patient adher-
ence”’/, and weight-loss maintenance®'. Internet
interventions for depression and anxiety disor-
ders were reported as promising self-help ap-
plications?®, and effects of web-based SM were
demonstrated to reduce chronic Joain”. Positive
effects on health knowledge?®?*°, hospitaliza-
tion*'??, and disease-specific clinical outcomes
were also identified??3263134 Results demon-
strated improvement among psychosocial out-
comes as well, including self-efficacy?*2%273!,
social support??, and quality of life?®*2. Effect siz-
es reported for successful interventions ranged
from .40 to .75%".

Interventions that directed participants to rel-
evant-tailored information reported increased
website utilization, and those offering chat rooms
had greater social support outcome improve-
ments?'. Particularly successful interventions
included components such as linkages to an
electronic medical record (EMR), computerized
prompts, electronic care scheduling, and person-

2017

al health records®. Interventions based on the-
ory and those that used more behavioral change
techniques resulted in significantly larger effects
(d+=.36, CI 0.15 to 0.56), and effectiveness of in-
terventions was also enhanced through the use of
text messaging®.

With positive effects, clearly highlighted, other
reviews reported inconclusive or negative conclu-
sions. Several authors reviewing over 60 publica-
tions between 1995 and 2005 identified efficacy
concerns. Kirsch & Lewis®® evaluated the compo-
nents, utility, and efficacy, identifying few signifi-
cant changes on behavioral outcomes. Norman et
al*” and Vandelanotte et al.*® found mixed and
limited evidence related to web-based physical
activity and diet interventions. Successful indi-
cators have not yet been confirmed for asthma
care®®, weight-loss*’, or smoking cessation*!, and
recently Ekeland et al.** concluded that chronic
illness telemedicine results were promising but in-
conclusive due to limitations and inconsistencies.

Limitations were also identified by reviewers’
findings. Reviewed study designs led to incon-
clusive results regarding clinical outcomes?,
costs®', data privacy and security issues®, and
economic outcomes®. Questions regarding long
term effects and cost effectiveness™"** remain.
Studies were also cited for lacking integration to
clinical practice and discrepancies across study
results®®. Reviewers call for more research, nam-
ing these positive outcomes preliminary find-
ings®® in need of more high quality investigation
with large sample sizes to confirm these initial
findings and potential effects on different groups
of people with chronic illness®.

In addition to the limitations identified by re-
searchers, issues of aging were not explored. Age
was not specifically examined in terms of inter-
vention efficacy for older populations. However,
intervention trials did include older adults, and
samples were older among diabetes, pain, and ar-
thritis relates investigations. Evidence is currently
lacking in the area of web-based SM, specifically
for older adults®. Although web-based SM is used
for health prevention and promotion among older
adults, it cannot be assumed that older adults
have the same needs as younger populations in
regards to health management or technology use.

METHODS

Searching PubMed, Cochrane Library, EBSCO
Host, ACM Portal, Psychinfo, and Google Schol-
ar using search concepts: older adults, elderly,
aging, chronic disease management, web-based,
computer-based, internet, online, behavioral in-
terventions, identified 353 relevant articles. Du-
plicates and unavailable full articles were exclud-
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ed. Articles were then narrowed to include only
experimental and quasi-experimental publica-
tions, yielding 45 papers. The subsequent abstract
evaluation reduced the pool to 12 articles; articles
that were not specific to older adults, chronic dis-
ease management, web-based interventions and
those intended for caregivers were excluded. A
total of 12 articles representing 10 distinct studies
comprised the final pool for review and critique
of web-based SM for older adults (Table 1).

ResuLts

Targeted health concerns

Diabetes and heart disease were the disorders most
frequently targeted. The remaining studies each fo-
cused on chronic pain, COPD, multiple chronic ill-
ness, weight loss, hypertension, chronic hip issues,
depression, loneliness, or physical activity.

Outcomes evaluated

Generally, the studies investigated the effects of
treatment on many biological and psychosocial
outcomes including: healthcare utilization, de-
pression, loneliness, social support, quality of life,
self-efficacy, anxiety, disease specific outcomes,
activity/functioning levels, diet, exercise, health
status, and knowledge. These outcomes are simi-
lar to the outcomes identified in the systematic
reviews of web-based SM for general populations.
Healthcare utilization was simply calculated by
the number of visits and admissions to care. Out-
comes such as depression, loneliness, quality of
life, anxiety and self-efficacy used general or dis-
ease-specific validated scales. Biological factors
commonly included weight, BMI, blood pressure,
and cholesterol. Disease-specific interests con-
sidered Alc levels for diabetics, fatigue for heart
failure patients, and pain intensity for those with
chronic pain and were measured using validated
scales and blood draws. Activity and function
levels, diet, and exercise were measured through
journals, logs, and physical activity tests. Health
status and knowledge were evaluated through dis-
ease-specific subscales and self-report. Although
the use of validated measures and subscales was
identified throughout the articles, one article** did
not clearly specify the measures used for changes
in knowledge from pre to post testing.

Study methods

Most articles were based on randomized control
trials (RCT), while only four were quasi-experi-
mental using comparison groups. Of the RCT’s, 2
were repeated measures, and one study used a
waitlist control group. Univariate analysis of vari-
ance, covariance, and linear modeling were the
most common statistical approaches followed
by t-tests, chi-square, and multivariate analysis
of variance. In general, the samples were quite
small, ranging from 15 to 301 participants, with
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the majority being pilot investigations of about
25 to 80 participants. Participants were at least
45 years of age: one study sampled participants
45 years and older, two articles studied 50 plus,
one looked at those 55 plus, and nine studies fo-
cused on those 60 years plus. While focusing on
older adults, the age range for the population has
yet been defined. While 45 years of age appears
young, the study using this age criterion had an
average sample age of 66.4 years of age, and
those using 50 years were published in geriatric
specific journals.

Theoretical assumptions

Few articles specified theoretical foundations for
the intervention trials. Seven of the thirteen did
not specifically identify a theory base; however, of
those who did not specify, authors noted theoreti-
cal concepts such as health promotion, self-care,
and adult learning. Other theoretical frameworks
outlined by the articles included a focus on cogni-
tive behavioral therapy, health promotion model,
psychological coping, and social cognitive theory.
These theories are the foundation of SM, but lack
the comprehensive approach to incorporating
technology and aging development.

Key components of the interventions

Using strategies founded in theory, such as cog-
nitive restructuring, behavioral change strategies,
relapse prevention, e-therapy, motivation, goal
setting, problem solving, educational instruc-
tion, and support, these studies used a variety of
web-based and computer mediated technologies
to administer each web-based SM intervention.
Technologies used included: virtual communi-
cation (virtual chats, instant messenger, video
conferencing, text messaging, and email), online
support groups (online group discussions, mes-
saging boards, bulletin boards and email groups),
resource portals, educational materials (e-news-
letters and electronic articles), educational and
learning modules, tracking tools, videos and
multiple choice assessment tools. The most com-
mon web element was educational modules; all
but one article incorporated at least one online
health education session. Most studies included
multiple web-elements while one intervention
used only electronic newsletters.

Results of the studies

Overall the web-based SM for older adults re-
sulted in positive effects on intervention groups
for most outcomes. Like the results from web-
based SM reviews for general age populations,
knowledge was a popular outcome evaluated
and was highly successful. Increases in hyperten-
sion**, osteoporosis®®, and heart failure fatigue
knowledge*® was significantly increased after
interventions. Disease-specific outcomes were
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also found to be successful. Chronic heart failure
treatment patients had significantly lower fatigue
scores and improved activity functioning®®. Dia-
betes treatments resulted in significant reduc-
tions in Alc, weight, and cholesterols levels?,
and patients with chronic pain had significant
improvements in pain intensity after treatment*®.
Comparable to the general reviews these studies
resulted in positive outcomes related to psycho-
social factors such as quality of life**?, anxiety*?,
depression®®®!, self-efficacy*®°%*?, loneliness>,
social support®, and health status*.

The reviews of web-based SM for general age
populations revealed inconclusive evidence re-
garding the effects on outcomes such as diet and
exercise. However, of the studies targeting older
adults, two studies®*** found improvements in
body weight, flexibility, cardio respiratory, and
percentage of calories from fat intake after the
completion of web-based SM interventions.

Only two of the articles discussed participant
utilization of the specific web-elements, and
the potential impact of utilization on health
outcomes. Specifically, Nahm et al.>> indicated
that discussion board utilization was significantly
associated with health improvements for inter-
vention participants. Nahm et al.* documented
that over half of the intervention participants re-
ported that the discussion board enhanced their
learning experiences. Authors did not discuss
web-element utilization for emails, newsletters,
nor instructional modules.

These studies also come with limitations. Small
sample sizes and pilot studies reveal preliminary
optimistic findings but not capable of generaliza-
tion. In addition to small samples, authors note
that the short time frames of the interventions
may not maintain identified improvements. At-
trition rates and lack of diversity within the sam-
ples are also limitations. For all of the studies,
the majority of participants were white, highly

educated, with high socio-economic status, and
included only participants who had access to In-
ternet, meaning that users were commonly previ-
ous computer and Internet users.

DiscussioN

Web-based SM is a promising intervention to
support older adults’ health management. How-
ever, future research is needed to support these
findings and should include long-term inves-
tigation and outcomes with diverse and larger
samples sizes. More randomized control trials
are needed with the inclusion of testing com-
puter variables such as technology engagement.
This review suggests that there is preliminary
evidence supporting the specific incorporation
of online discussion boards to promote health
outcomes. While this review suggests that web-
based SM may be effective in producing positive
health outcomes for older adults, more research
is needed to focus on the efficacy and appro-
priateness of such interventions for older adults.

From a health perspective, older adults and their
families have much to gain from web-based SM,
to improve the general wellbeing of individuals,
reduce caregiver burden, and provide a unique
opportunity for older adults to actively engage
in their health®**. From economic and public
health perspectives, the success of web-based
SM could profoundly affect healthcare organiza-
tions and healthcare funders, particularly Medi-
care and Medicaid. Demonstrated intervention
effectiveness and cost efficiency of web-based
SM could improve the health of patients using
more affordable approaches while reducing the
need for clinical and acute care. If these benefits
can be demonstrated, they have the potential to
mitigate the exorbitant cost of chronic illness on
healthcare systems®*®". If successful, web-based
SM could provide affordable disease manage-
ment support to aid older adults to engage in
healthy living and enhanced wellbeing.
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