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Abstract

The purpose of this systematic review is to synthesize the study design features as well as the
attributes and outcomes of technology-based health interventions targeting chronically ill adults
and their family caregivers. Twenty papers representing 19 studies met the inclusion criteria.
Various theoretical foundations or approaches guided the interventions in 11 studies. Interventions
either aimed to support patient self-management and improve patient outcomes or enhance shared
illness management and improve patient and caregiver outcomes. The interventions included
educational, behavioral, and support components and were delivered using various technologies
ranging from text messaging to using the Internet. Overall, patients and caregivers expressed
improvements in self-management outcomes (or support) and quality of life. Interventions with a
dyadic focus reported on interpersonal outcomes, with improvements noted mostly in patients.
This review captures an emerging area of science, and findings should be interpreted in light of the
methodological limitations of the included studies.
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Chronic conditions are a significant public health concern. In the United States, 6 in 10
adults are living with at least one chronic condition, and 4 in 10 have more than one
(Buttorff et al., 2017). The proportion of people with chronic conditions is gradually
increasing, and the number of Americans with multiple chronic conditions is predicted to
increase by 37% between 2000 and 2030 (Anderson, 2010). Chronic conditions are physical
or mental health conditions characterized by a long duration (lasting more than one year),
functional limitations, and the need for ongoing monitoring and treatment (Hwang et al.,
2001). People with chronic conditions have poor functional status and quality of life (QOL)
and often higher utilization of health care resources (Jindai, et al., 2016; Lehnert et al.,
2011). Chronic disease management involves a complex self-care regimen that is further
complicated for people living with more than one chronic disease (Liddy et al., 2014). In
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light of the escalating prevalence of adults living with chronic conditions and the impact of
these conditions on the person and the health care system, it is important to find new models
that support self-care practices.

In the conventional patient-centric paradigm, people with chronic illness often seek support
from their close family members, friends, and unpaid persons who provide instrumental
assistance and emotional support at different stages of the disease trajectory, which is
referred to as family caregiver (Buck et al., 2015). On the other hand, family caregivers
report high levels of stress and reduced QOL (Bom et al., 2018; Wolff et al., 2016). Dyadic
illness management is emerging as a novel behavioral paradigm that focuses on partnerships
between patients and family caregivers to manage health and illness for both members of the
dyad (Lyons & Lee, 2018). Therefore, dyadic interventions may be beneficial to both
members of the dyad by contributing to better QOL and well-being for patients and
caregivers. Dyadic health interventions are delivered to both patients and their family
caregivers with expectations that both members of the dyad are collaboratively engaging in
healthy behaviors and disease management. The existing literature highlights the importance
of addressing psychosocial and relational factors for health promotion and disease
management in a dyadic context. The psychological well-being of patients and family
caregivers influences self-management outcomes (Bidwell et al., 2017; Chung et al., 2009).
Additionally, relationship quality is associated with varying degrees of engagement in
disease management for both partners and influences patient and caregiver outcomes
(Bidwell et al., 2015; Hooker et al., 2018; Park & Schumacher, 2014). Therefore, dyadic
health interventions are aimed at collaboratively managing chronic illness and improving
psychosocial, relational, and physical health outcomes for patients and caregivers.

Traditionally, behavioral interventions have consisted of face-to-face contact, with
participants interacting with a moderator in order to reexamine their beliefs, enhance their
knowledge, and learn new skills to maintain a healthy lifestyle or manage their conditions.
More recently, there has been an increased interest in technology-based interventions as an
alternate paradigm for intervention delivery (Murray, 2012). Depending on the type of
technology used, researchers are able to provide participants with the flexibility of
completing the intervention at their own pace and convenience. Moreover, researchers can
overcome access barriers and reach more people across geographic boundaries, specifically
those with limited transportation and those living in rural areas.

To date, the majority of technology-based interventions have targeted individual people to
promote behavior change, support chronic disease management, and enhance coping
strategies. Researchers have predominately focused on either patients or their family
caregivers, but more recently, there is an emerging interest in engaging both care partners in
managing health and illness. Recent systematic reviews reported on dyadic interventions or
programs focused on specific health behaviors (e.g., physical activity, [Carr et al., 2019]) or
specific disease populations (e.g., individuals with cancer, [Hu et al., 2019]; traumatic brain
injury [Kreitzer et al., 2018]; or heart failure [Buck et al., 2018]). However, no systematic
assessment of technology-based dyadic interventions has been conducted across disease
populations. Therefore, understanding how researchers are using technological advances in
the context of interventions that target both patients and their family caregivers is warranted.

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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The purpose of this systematic review is threefold: (a) describe the characteristics of studies
that evaluated technology-based health interventions targeting chronically ill adults and their
family caregivers; (b) identify the theoretical foundations and design elements of
technology-based interventions; and (c¢) summarize the impact of technology-based
intervention among the chronically ill and their family caregivers.

This is a systematic review that is guided by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) framework. For this study, we defined technology-
based dyadic health interventions as any intervention that targeted chronically ill adults and
their family caregivers; encompassed cognitive-behavioral, psychoeducational, peer support,
or coaching strategies; and was delivered via computer or mobile technology to improve
patient or family caregiver outcomes.

Study Eligibility

Studies that met the following eligibility criteria were included: (1) consisted of a sample of
chronically ill adults (18 years of age or older) and their family caregivers, (2) had a quasi-
experimental or experimental design, which included feasibility or pilot studies, (3) exposed
participants to a technology-based health intervention, and (4) reported health-related
outcomes for the chronically ill or their family caregivers. Given the rapidly growing nature
of the body of literature focused on technology-based health interventions, we included pilot
studies that assessed feasibility, acceptability, and efficacy to capture emerging dyadic
interventional studies and forecast future directions in this line of inquiry. Studies were
excluded if they: (1) were not conceptualized to influence chronic disease management, (2)
were delivered via telephone calls, such as the delivery of motivational interviewing over the
telephone, and did not combine this strategy with other forms of technology, (3) were not
available in English or in full-text.

Search Strategy

The search strategy included the abstraction of studies from PubMed, the Cumulative Index
to Nursing and Allied Health Literature (CINAHL), and PsycINFO. Three groups of
keywords and MeSH terms were developed to search for the following concepts: dyad
(involving a patient and a family caregiver), technology, and chronic disease management
(Table 1). Additional papers were identified by hand searching the reference list of all
eligible studies and by tracking citations of the eligible studies in Google Scholar. Authors
of published study protocols were contacted to inquire whether they completed their study
and had any upcoming paper focused on the primary findings. We concluded our search of
the studies in February 2019.

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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Study Selection

The first author completed the initial search of the databases as well as the first-level
screening of all titles and abstracts after eliminating duplicates. Studies were retained to the
second level of screening in cases of uncertainty, and their full-text papers were
independently assessed for eligibility by two authors. The first two authors discussed their
decisions and reached consensus regarding the final decision. Any disagreement over study
eligibility was resolved through discussion with the senior author.

Data Extraction

Each study that met the inclusion criteria underwent data extraction using a predesigned data
matrix. Extracted information included study design; study population and participant
characteristics; details of the intervention, including theoretical underpinning, intervention
components, and type of technology used; control group description; outcomes and times of
measurement; and indicators of participant acceptability. We discussed the extracted data
and identified shared and unique features in the reviewed interventions and the technologies
used to deliver those interventions. We synthesized the results using a narrative summary
approach.

Risk of Bias Assessment

Results

Two authors independently evaluated the risk of bias of each included study against the
following criteria: random sequence generation; allocation concealment; blinding of
participants, personnel, and outcomes; incomplete outcome data; and selective outcome
reporting, as recommended by The Cochrane Collaboration (Higgins et al., 2011). The
following judgments were used: low risk, high risk, or unclear risk. Two authors compared
their ratings and resolved disagreement by consensus, and if necessary, the third author was
consulted to resolve disagreements. The risk of bias was not assessed for pilot studies that
only included acceptability measures. No papers were excluded based on the risk of bias
assessments because the majority of papers reported on pilot and quasi-experimental studies
and we wanted to capture the current state of the science of this emerging area.

Search Results

The primary search of the databases yielded 407 papers extracted from PubMed (n=379)
and CINAHL and PsycINFO (z=28). Additional papers (1= 10) were retrieved through
citation tracking and hand searching of the reference lists of the relevant papers. After
removing duplicates, 397 records were screened by reviewing titles and abstracts. Of these,
356 records were excluded, leaving the remaining 41 papers for a full-text eligibility
assessment. Twenty papers representing 19 unique intervention studies met the search
criteria and were included in this review. Papers were excluded because they reported on
intervention development or protocols (2= 8), the intervention targeted either patients (1=
1) or caregivers (n= 6), the intervention did not address chronic illness management (7= 5),
and the patient population included children (7= 1). Figure 1 illustrates the results of the
search strategy.

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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Study Characteristics

Design.—Nine studies were randomized controlled trials (RCTs), with a third of them
being pilot trials that focused on assessing acceptability and feasibility, and in some
instances, establishing preliminary efficacy of the interventions. The remaining 10 studies
had a quasi-experimental design (specifically pretest-posttest and patient preference clinical
trial designs) and were largely (8 out of 10) pilot studies. Randomized trial studies were
heterogeneous with respect to the types of control groups used. These studies were designed
using standard usual care (1= 2), wait list (n= 2), attention control (= 3), and comparison
of other unique conditions (2= 2). Characteristics of the selected studies are presented in
Table 2.

Nine of the 19 included studies had an RCT design and minimized selection bias. However,
authors of only five studies provided a description of the allocation concealment process.
Blinding of participants was not feasible for most study conditions, and in only one study
participants were blinded (Berli et al., 2016). Blinding of outcome assessment was achieved
in two studies where the outcome (physical activity) was measured using accelerometers
(Berli et al., 2016) or the data collector was blinded to group assignment (Srisuk et al.,
2017). Therefore, many studies had high or unclear risk of bias and the results should be
interpreted with caution. Risk of bias assessment is presented in Table 3.

Target population.—All studies used convenient sampling strategies to identify the target
populations of interest. Sample sizes ranged from 10 (Fergus et al., 2014) to 369 (Piette et
al., 2015) dyads. For papers that included the average age of study participants, the average
age of patients across studies (7= 17) ranged from 33.6 to 71.2 years, whereas caregivers’
average age ranged from 34.9 to 68.6 years (n= 12). The proportion of family caregivers
was predominantly female, but varied between patient groups. The studies that enrolled
partners and focused on sex-linked cancers (7= 4) included either male- or female-
predominant caregivers. Otherwise, the proportion of female caregivers ranged from 49% to
85%. Seven of the 19 studies included only spouse/partner dyads, and the other 12 studies
included mixed dyads, primarily other family member or friend dyads. Three studies
specifically enrolled caregivers who were noncoresiding family members or friends.

The samples included patients with a variety of chronic conditions. The interventions
targeted patients with cancer (primarily breast and prostate cancer; n= 7), cardiovascular
disease (= 6) with a focus on heart failure, depression (2= 3), diabetes (2= 3), and obesity
(n=1). In one study, patient participants had a diabetes and/or hypertension diagnosis
(Piette et al., 2016). One of the interventions targeting cancer dyads included mixed types of
cancer (e.g., lung, colorectal, breast, prostate [Northouse et al., 2014]), and another
intervention focused on breast and prostate cancer survivors (Porter et al., 2018).

Recruitment setting.—The interventions were tested in multiple countries, including the
United States, Bolivia, Canada, Sweden, and Thailand. Most participants were recruited
from the community and from outpatient clinics, including hospital-affiliated or community-
based primary care clinics, oncology clinics at comprehensive cancer centers, and cardiology
clinics. In one study, participants were identified by screening the electronic medical records

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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for all admissions to an inpatient psychiatry unit (Pfeiffer et al., 2017). Four of the included
studies recruited from a U.S. Veterans Administration clinic or hospital. In three studies,
different sites were used and participants were recruited from the community and outpatient
clinics (Badger et al., 2013; Fergus et al., 2014; Schover et al., 2012).

Intervention Characteristics

Conceptually, the interventions had either a patient or a dyadic focus. Patient-focused
interventions targeted both patients and family caregivers but were primarily aimed at
improving patient health outcomes through self-management support. Interventions focusing
on the dyad consisted of interpersonal skills building and strategies for shared illness
management and were aimed at improving outcomes for both members of the dyad.
Characteristics of the interventions are described in the subsequent four sections and
presented in Table 4.

Theoretical foundation.—Eleven studies had a theoretical underpinning or guiding
framework for the interventions and the description of the theoretical foundation varied in
length and depth across studies. In five studies, the authors referred to one theoretical or
practical model that informed the development of the intervention program. The following
theories and frameworks were noted: dyadic action control, self-regulation theory, stress and
coping theory, and a sensate focus framework. In the remaining six studies, the authors used
a combination of theories and integrated approaches from multiple frameworks to develop
the components of the intervention. For example, authors of two studies (Fergus et al., 2014;
Porter et al., 2018) integrated concepts from multiple dyadic coping models. Approaches
that were often used and may have been theory-informed included adult learning principles,
and general behavior change techniques and coping strategies such as goal-setting, problem-
solving, self-monitoring of behavior, and cognitive behavioral therapy.

Intervention components.—The interventions included educational, behavioral, and
support components. All of the interventions were multicomponent and twelve studies
included all three types of components. Educational components consisted of informational
sessions about various topics such as disease processes, self-management skills, relationship
building, and communication strategies. In some cases, education was tailored to
participants’ characteristics (Northouse et al., 2014) or needs (such as in the interventions
using Interactive Voice Response [IVR] calls). Educational components were often coupled
with activities or experiential exercises for participants to develop their self-management and
interpersonal skills.

Behavioral components included self-monitoring and goal-setting strategies. Nine studies
had a self-monitoring component that consisted of receiving prompts to evaluate one’s own
health behaviors on a regular basis. The prompts included receiving automated phone calls,
text message reminders, or diaries to track health behaviors. Goal setting was central to three
studies (Berli et al., 2016; Mayberry et al., 2016; Porter et al., 2018). Patients set behavioral
goals in the presence of their informal caregivers and received regular reminders from their
caregivers to reach their goals.

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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Lastly, support components consisted of providing direct support to participants during the
intervention or guiding participants to support their care partners. Examples of support
components included phone coaching (Mayberry et al., 2016), counseling sessions (Badger
et al., 2013; Schover et al., 2012; Srisuk et al., 2017), and suggestions to support others (in
most of the remaining studies).

Intervention dosage.—There was great variability in the intervention dosage across the
19 included studies. Some interventions (7= 9) adopted a more intensive approach by
having frequent doses of short duration (e.g., weekly phone calls and e-mail reports, daily
text messages), while others (7= 10) consisted of less frequent contact, but longer sessions.
Sessions were either self-directed or facilitated by a trained professional. Four out of the 10
interventions that used sessions included self-directed modules that ranged from 2 to 7 in
number. For the remaining 6 (out of 10) interventions, the number of professionally
facilitated sessions ranged from 1 to 8, with sessions lasting between 30 and 90 minutes, and
were often delivered weekly. In two papers, authors mentioned booster doses that were
delivered at least a month after the main intervention components were completed (Porter et
al., 2018; Schover et al., 2012).

Type of technology.—Several types of computer or mobile technology with varying
levels of sophistication supported intervention delivery, highlighting the continuum of
technology complexity. The range of technologies included using a computer or mobile
phone to access a website or program, participate in a videoconference or an IVR call,
receive text messages or e-mail messages, or play a video. Eight interventions were Internet-
based and used either a website (2= 15) or videoconferencing (1= 3) as a delivery platform.
Two of the interventions delivered via website also had a professional facilitator who
regularly communicated with participants using e-mail (Schover et al., 2012) or a discussion
board (Fergus et al., 2014). Seven studies tested one intervention program that was adapted
to multiple disease populations. This intervention consisted of [IVR calls following a tree-
structured algorithm and tailored feedback to patients as well as e-mail messages to
caregivers. Lastly, two interventions used a computer-based program or video, and the
remaining two used personalized text messaging.

The type of technology used was associated with intervention intensity and exposure (i.e.,
the frequency and length of contact with participants). For instance, interventions that relied
on I'VR calls or text messages consisted of frequent contacts of short duration, whereas web-
based interventions included less frequent sessions of longer duration.

Intervention Outcomes

Given the heterogeneity of the included studies and the exploratory nature of some of them,
the reporting of outcomes varied from specifying point estimates, confidence intervals, and
levels of significance to calculating effect sizes. Our synthesis of the measured outcomes
resulted in five categories for patient outcomes, three categories for caregiver outcomes, and
a category of interpersonal outcomes that were assessed for both patients and caregivers
using the same measures. Details about intervention outcomes are presented in Table 5 and
summarized below. Four studies included measures of feasibility and acceptability, without

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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any outcome assessments. Therefore, authors of these studies explored participants’
experiences with the intervention and reported on the acceptability of their interventions.

Patient outcomes.—Fifteen of the included studies assessed patient outcomes. The
majority of them (14 out of 15) examined self-management behaviors (i.e., medication
adherence, physical activity, and heart failure self-care) or self-management processes (i.e.,
self-efficacy, social support, knowledge, and perceived control). Eight studies reported on
self-management behaviors. Overall, patients who received the intervention were more
likely to have improved health behaviors compared to those in the comparison group (=7
studies). Authors of two studies (Agren et al., 2012; Piette et al., 2015) reported
nonsignificant differences in heart failure self-care behaviors between the intervention and
control groups using disease-specific measures of self-care. The studies with positive self-
management behavior outcomes tested interventions with a behavioral component. On the
other hand, six studies assessed the processes that are known to support self-management
behaviors and found mixed results. While two studies reported nonsignificant improvements
in social support and self-efficacy (Northouse et al., 2014; Pfeiffer et al., 2017), each of the
remaining four studies found statistically significant differences or a tendency for
improvement in at least one of the self-management processes, favoring the intervention.

Nine out of the 15 studies reported on QOL outcomes using generic or disease-specific
measures. Authors examined multiple dimensions of QOL, including functional or physical,
social, and emotional QOL. Overall, most studies (7 out of 9) found significant
improvements or a tendency for improvement (in the case of exploratory studies) in QOL.
Two authors reported nonsignificant differences in QOL between the compared groups and
their interventions targeted adults with heart failure and their family caregivers (Agren et al.,
2012; Piette et al., 2015).

Eight out of 15 studies assessed patient psychological symptoms, including depression,
anxiety, and emotional distress. Three of them were RCTs and reported nonsignificant
differences between groups. The remaining five were quasi-experimental studies and had a
significant decline in psychological symptoms over time. Specifically, one study targeted
patients with depression (Aikens, Trivedi, Heapy, et al., 2015) and concluded that those
assigned to the intervention group were more likely to achieve depression remission
compared to those in the comparison group. Lastly, only four studies assessed physical
symptoms, and two of them found significant differences or a tendency for improvement in
favor of the intervention (Piette et al., 2015; Song et al., 2015).

Caregiver outcomes.—Ten of the included studies assessed caregiver outcomes, and
most of them (7= 8) had a dyadic focus. Six studies assessed processes that influence self-
management behaviors, with self-efficacy and self-management support being the most
common ones. Two studies reported improvements in caregiver self-efficacy over time
(Northouse et al., 2014; Porter et al., 2017). Three (out of six) studies assessed support, and
one of them (Northouse et al., 2014) reported a tendency for improvement in the support that
caregivers received from the patient. The other two studies (Piette et al., 2015; Porter et al.,
2018) found an improvement in caregivers’ self-management support, favoring the
intervention. Perceived control was assessed in two out of the six studies, but only one study

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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(Srisuk et al., 2017) reported significant differences between the groups, in favor of the
intervention. Another set of six studies evaluated the QOL as an outcome for caregivers, and
four of them reported statistically significant improvement or a tendency for improvement
over time. Specifically, the social dimension of QOL improved in three studies. The two
interventions associated with no improvement in caregiver QOL were dyadic in nature,
targeted caregivers of adults with heart failure, used a DVD- or computer-based program,
and assessed QOL using a generic measure (Agren et al., 2012; Srisuk et al., 2017). Lastly,
psychological symptoms were assessed in five other studies. Three of them found
statistically significant improvement in depressive symptoms or distress. Only two studies
examined caregiver burden, and reported conflicting findings (Agren et al., 2012; Piette,
Striplin, Marinec, Chen, & Aikens, 2015).

Interpersonal outcomes.—Five studies examined interpersonal outcomes (i.e.,
communication and relationship satisfaction) and four of them had a dyadic focus. In the
study that focused on patients, the authors assessed communication from the patient’s
perspective only and reported more active and positive communication over time in favor of
the intervention (Piette et al., 2015). The studies with a dyadic focus had mixed findings.
Two exploratory studies (Northouse et al., 2014; Song et al., 2015) and one RCT (Schover et
al., 2012) did not find improvement over time in any of the interpersonal outcomes. The
remaining study reported improvements in communication and relationship satisfaction
mostly favoring patients in the intervention groups (Porter et al., 2017).

Participant experiences and perceived acceptability.—Out of the 19 studies, 11
included a description of participants’ experiences with the programs. Overall, most
participants had high satisfaction ratings and reported that the interventions facilitated
meaningful conversations and strengthened their relationship with their care partners.
Authors reported the challenges and advantages related to the use of technology. A few
participants faced connectivity problems during the videoconference and preferred the
telephone as a more reliable tool for communication (Badger et al., 2013). Others disliked
the impersonality of the computer when accessing the web-based intervention (Fergus et al.,
2014). On the other hand, participants appreciated the flexibility and convenience of using
the Internet to access the program (Porter et al., 2017; Song et al., 2015). Participants also
expressed their satisfaction with tailoring the program to their own needs (Song et al., 2015)
and receiving ongoing support via text reminders, automated phone calls, and e-mail reports
(Mayberry et al., 2016; Piette et al., 2008). Besides the comments related to the use of
technology, some participants criticized the time commitment associated with study
participation (Fergus et al., 2014), while others appreciated the brevity of the web-based
sessions (Porter et al., 2018).

Discussion

In this systematic review, we examined and reported specific characteristics and outcomes of
technology-based intervention studies targeting chronically ill adults and their family
caregivers. We identified 20 papers representing 19 unique studies. Four primary findings
were observed. First, the RCTs included in this review had various types of control
conditions. Second, more than half of the included studies had a theoretical foundation or

West J Nurs Res. Author manuscript; available in PMC 2021 November 01.
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approach that guided the intervention, but most of them lacked a precise reporting of how
theory informed the intervention components. Third, participants reported diverse
experiences interacting with technology. Lastly, the interventions had either a patient or a
dyadic focus, which influenced the topics of the educational sessions and the type of
outcomes assessed.

The RCTs included in this systematic review had a complex structure with respect to the
types of control groups employed in the studies. In most instances, participants randomized
to the comparison group received a treatment or a greater level of attention besides usual
care. In an RCT, the efficacy of an intervention is judged relatively to the control condition.
Therefore, the selection of control conditions is as important as the development of the
intervention components. While studies that include control groups other than usual care and
no treatment may be seen as more rigorous (or more credible) and may have lower rates of
attrition, they are not always needed, especially if the intervention is in its early stages of
testing (Mohr et al., 2009). Baskin and colleagues (2003) argued that if a study is primarily
focused on determining the efficacy of an intervention rather than theoretically disentangling
its potent components, then usual care or no treatment are appropriate control conditions.
Therefore, authors are encouraged to carefully select the control condition based on the
purpose of their studies, especially if the effect of an intervention on the outcome of interest
is unknown.

Most authors referred to a theoretical foundation or approach that guided the intervention
but few authors explicitly mapped the theoretical underpinnings to the intervention
components. Our finding is consistent with the concerns raised by others about the lack of
explanation of how theory is used as a basis for behavioral interventions (Michie &
Prestwich, 2010). Existing reporting guidelines, such as the CONSORT checklist, do not
address the theoretical or conceptual basis of the study or intervention. Therefore, it is at the
authors’ discretion to provide information about their guiding framework. Moreover, other
parameters such as journals’ submission guidelines may limit the authors’ description of
theoretical foundations. Michie and Prestwich (2010) proposed a theory coding scheme as a
guide to assess how behavioral interventions are informed by theory and how findings can
subsequently substantiate and extend theory. Precise and rigorous reporting of theory-based
interventions is important to understand behavior change mechanisms in order to build on
the existing literature and develop targeted and more effective interventions. Future research
would benefit from taxonomy mapping similar to the work that has been done by Michie
and Prestwich (2010) to help better classify and compare intervention effects across studies.

While most participants were satisfied with the use of technology, some faced technical
challenges and others had concerns about the impersonality of the technology. These diverse
experiences may be related to how people adopt a new technology, which varies based on
age, household income, educational attainment, and physical disability (M. Anderson &
Perrin, 2017). Moreover, perceived value, confidence in ability to learn the technology, and
the perceived impact on QOL influence technology adoption in older adults (Berkowsky et
al., 2018). Some of the studies included in this systematic review did not exclusively rely on
technology to deliver the intervention and included other types of contact with participants
such as involving a professional facilitator. Similar strategies can mitigate the negative
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experiences that some participants may face while interacting with technology by providing
additional opportunities for participants to improve their confidence in their ability to use the
technology and appreciate its value. Researchers are encouraged to choose the mode of
intervention delivery and the type of technology that best meet the needs of their target
population while offering continuous support on the use of the technology.

All studies tested interventions that required both patients and family caregivers to be
engaged with the programs but varied in their goals to improve patient and caregiver
outcomes. This finding highlights the different paradigms in chronic disease management.
Existing models have traditionally focused on providing patients with adequate support to
improve their outcomes (Ryan & Sawin, 2009). Current dyadic illness management models
highlight the partnership between patients and family caregivers and the interdependence of
their health and well-being (Lyons & Lee, 2018). The studies included in this review that
reported interpersonal outcomes did not have promising results, and the results were mixed
for each member of the dyad. Overall, patients seemed to benefit more than their caregivers
from the interventions. Most of these studies often lacked a description of the level of
participant engagement with the intervention. The reader would assume that patients and
caregivers completed the sessions and activities together unless otherwise specified. One
potential explanation is that interventions may have a differential effect on patients and
caregivers based on the dyad’s care type (Buck et al., 2019). Future research is needed to
evaluate why patients and caregivers may respond differently to an intervention that equally
targets both of their needs.

Lastly, findings of this systematic review also have practice implications. Clinicians are
encouraged to evaluate if one member of the dyad is primarily responsible for specific
aspects of illness management and assess relational factors that might influence how patients
and caregivers work on managing chronic illness together.

Our review has several limitations. First, more than half of the studies included in this
review were exploratory in nature, which highlights the developing nature of this area of
science. Moreover, many studies had high or unclear risk of bias. Therefore, the findings
should be interpreted in light of these design limitations. Second, although we consulted
with a medical librarian while building the search strategy and perusing the databases, there
is possibility that we may have missed including other relevant studies. Lastly, given the
heterogeneity of the studies included in this review, we were not able to draw definitive and
clear conclusions with respect to the linkage between intervention characteristics (e.g.,
components, dosage, and type of technology used) and outcomes of patients and their family
caregivers. We used a narrative synthesis approach, which only allowed us to report
statistically significant findings as indicated by the study investigators. Our review included
several exploratory studies and the results should be interpreted with caution due to concerns
for inadequate power. Despite these limitations, this systematic review highlights the current
state of the science and the gaps in the literature related to the use of technology to deliver
health interventions targeting chronically ill adults and their family caregivers. We
synthesized the key components and approaches that can be used by researchers in the future
to influence behavior change and illness management in a dyadic context and advance the
science of technology-based dyadic interventions.
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Technology-based interventions targeting chronically ill adults and their caregivers
constitute an emerging body of literature. Overall, patient and caregiver participants
expressed improvements in self-management outcomes (or support) and QOL. However,
there was limited evidence to support improvements in psychological outcomes.
Interventions with a dyadic focus reported on interpersonal outcomes, with improvements
noted mostly in patients. Most of the included studies had some methodological limitations
that might have influenced the findings. Future research should test technology-based
interventions in larger samples using robust study designs. Moreover, researchers need to
further explore why patients and caregivers may respond differently to dyadic health
interventions and how to better engage both members of the dyad to concurrently target both
of their needs and improve their well-being.
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Table 1:
Exemplar Search Terms
Concept Search term
Dyad Patient, care receiver, family, caregiver, carer, care taker, care partner, family caregiver, informal caregiver, couple,

spouse, husband, wife, adult child, son, daughter, dyad, dyadic, interpersonal relations, dyadic relationship

Technology Technology, internet, eHealth, electronic health, mHealth, mobile health, web-based, website, online, video conferenc*,
text messag*, SMS messag* or SMS text*, mobile phone, cell phone, email, electronic mail, computer, DVD, CD, VCD
or video CD, telemedicine, educational technology, audiovisual aids

Chronic disease Self-care, self-management, disease management, symptom management, palliative care, behavior change, behavior
management modification, health behavior, shared management, shared care

Note: Search terms were used as keywords in the title and abstract and as MeSH terms when available.

Truncation was used with some search terms to capture various word endings and spellings.
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