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Abstract

Chronic diseases pose significant challenges to patients' quality of life and symptom management. Nurse-
led telehealth interventions have emerged as promising strategies for enhancing self-care, reducing
symptoms, and improving health outcomes in chronic disease patients. This systematic review and meta-
analysis aims to synthesize the evidence on the effectiveness of nurse-led telehealth interventions in
improving symptom management and quality of life outcomes for patients with chronic conditions. A
comprehensive literature search was conducted in relevant databases, and studies were selected based on
predefined inclusion criteria. The quality of the included studies was assessed using standardized tools,
and the data were extracted and synthesized using a narrative approach and meta-analysis. The findings
highlight the positive impact of nurse-led telehealth interventions on various symptoms, such as pain,
fatigue, depression, and anxiety, as well as on overall quality of life in chronic disease patients. The review
also identifies the key components and strategies of effective nurse-led telehealth interventions, such as
patient education, self-management support, and regular monitoring and follow-up. The study provides
recommendations for clinical practice, research, and policy to promote the integration of nurse-led
telehealth interventions in chronic disease management.
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1. Introduction

Chronic diseases, such as cardiovascular diseases, diabetes, respiratory conditions, and cancer, are major
global health challenges, contributing to significant morbidity, mortality, and healthcare costs (World
Health Organization, 2021). Patients with chronic diseases often experience a wide range of distressing
symptoms, such as pain, fatigue, breathlessness, and psychological distress, which can negatively impact
their functional status, social relationships, and overall quality of life (Hoffman, 2013; Frich, 2003).

Effective symptom management is a critical component of chronic disease care, aiming to alleviate patients'
physical and psychological suffering, prevent complications, and improve health outcomes (Shi & Geng,
2024). However, traditional office-based care models may have limitations in providing timely and
accessible symptom management support for chronic disease patients, particularly those living in remote
or underserved areas (Valdivieso et al., 2018).

Telehealth, defined as the use of information and communication technologies to deliver healthcare
services remotely, has emerged as a promising approach for enhancing chronic disease management and
symptom control (Kroenke, 2014). Telehealth interventions, such as telephone support, video
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consultations, and remote monitoring, can facilitate patient-provider communication, self-management
support, and early detection and treatment of symptoms (Parker et al., 2018).

Nurses play a vital role in the delivery of telehealth interventions for chronic disease patients, given their
expertise in patient education, symptom assessment, and care coordination (Massimi et al., 2017). Nurse-
led telehealth interventions have been shown to improve patient outcomes, such as self-efficacy, treatment
adherence, and quality of life, in various chronic disease populations (Moreno-Chico et al., 2021; Cheng et
al.,, 2018).

This systematic review and meta-analysis aims to synthesize the evidence on the effectiveness of nurse-led
telehealth interventions in improving symptom management and quality of life outcomes for patients with
chronic conditions. The specific objectives are:

1. To examine the impact of nurse-led telehealth interventions on various symptoms, such as pain, fatigue,
depression, and anxiety, in chronic disease patients.

2. To assess the effects of nurse-led telehealth interventions on overall quality of life and its domains, such
as physical, psychological, and social well-being, in chronic disease patients.

3. To identify the key components and strategies of effective nurse-led telehealth interventions for
symptom management and quality of life improvement in chronic disease patients.

The findings of this review will inform healthcare professionals, policymakers, and researchers on the
current state of evidence and future directions for integrating nurse-led telehealth interventions in chronic
disease management and symptom control.

2. Literature Review
2.1 Nurse-Led Telehealth Interventions for Symptom Management in Chronic Diseases

Several studies have investigated the effectiveness of nurse-led telehealth interventions in managing
various symptoms in chronic disease patients. Pasalak et al. (2022) evaluated a nurse-led symptom
management program for patients with gynecologic cancer undergoing chemotherapy. The program
included telephone-based symptom assessment, education, and support, and resulted in significant
improvements in symptom severity, distress, and self-management behaviors compared to usual care.

In a systematic review and meta-analysis, Murphy et al. (2017) examined the clinical effectiveness of self-
management interventions in chronic obstructive pulmonary disease (COPD). They found that nurse-led
telephone support interventions significantly reduced breathlessness and improved health-related quality
of life in COPD patients.

Snoswell et al. (2020) conducted a systematic review and meta-analysis of interactive telehealth
interventions for patients with asthma. The authors reported that nurse-led telehealth interventions, such
as telephone coaching and remote monitoring, significantly improved asthma control, lung function, and
quality of life compared to usual care.

Kwak et al. (2021) evaluated the effects of a physician-primary healthcare nurse telemedicine model on
medication adherence and health-related quality of life in patients with chronic diseases in remote rural
areas. The intervention involved regular telephone consultations with a primary care nurse, and resulted
in significant improvements in medication adherence and quality of life scores compared to the control
group.

Table 1. Examples of Nurse-Led Telehealth Interventions for Symptom Management in Chronic

Diseases
Study Disease Intervention Outcomes
Pasalak et al. | Gynecologic Telephone-based  symptom | Improved  symptom  severity,
(2022) cancer management program distress, and self-management
Murphy et al. | COPD Telephone support | Reduced  breathlessness  and
(2017) interventions improved quality of life
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Snoswell et al. | Asthma Telephone  coaching and | Improved asthma control, lung
(2020) remote monitoring function, and quality of life

Kwak et al. | Chronic Physician-nurse telemedicine | Improved medication adherence
(2021) diseases model and quality of life

2.2 Effects of Nurse-Led Telehealth Interventions on Quality of Life in Chronic Disease Patients

Quality oflife is a multidimensional concept that encompasses physical, psychological, and social well-being
(Flanagan et al.,, 2017). Several studies have investigated the impact of nurse-led telehealth interventions
on quality of life outcomes in chronic disease patients.

Choi and Seomun (2024) conducted a systematic review and network meta-analysis of nurse-led self-care
interventions for older adults with multiple chronic conditions. They found that nurse-led telehealth
interventions, such as telephone coaching and remote monitoring, significantly improved health-related
quality of life compared to usual care or other self-care interventions.

Shaw et al. (2024) evaluated the effectiveness of a mobile monitoring-enabled telehealth intervention for
patients with complex chronic illnesses. The intervention involved regular telephone consultations with a
nurse care coordinator, and resulted in significant improvements in physical and mental health-related
quality of life scores compared to the control group.

Rico-Blazquez et al. (2021) conducted a pragmatic cluster-randomized controlled trial of a home-based
nursing supportand cognitive restructuring intervention on the quality of life of family caregivers of chronic
disease patients in primary care. The intervention involved regular telephone support and face-to-face
sessions with a trained nurse, and resulted in significant improvements in caregivers' quality of life and
burden compared to usual care.

Tang et al. (2023) evaluated the effect of a new nurse-led healthcare collaborative model on self-efficacy,
compliance, and quality of life in patients with chronic diseases. The model involved community doctors
providing treatment services and family doctors managing care, and resulted in significant improvements
in self-efficacy, compliance, and quality of life scores compared to conventional management.

Table 2. Effects of Nurse-Led Telehealth Interventions on Quality of Life in Chronic Disease

Patients
Study Population Intervention Outcomes
Choi & | Older adults with | Telephone coaching and | Improved health-
Seomun multiple chronic | remote monitoring related quality of life
(2024) conditions
Shaw et al. | Patients with | Telephone consultations | Improved physical and
(2024) complex chronic | with a nurse care | mental health-related
illnesses coordinator quality of life
Rico- Family caregivers of | Telephone support and | Improved caregivers'
Blazquez et | chronic disease | face-to-face sessions witha | quality of life and
al. (2021) patients trained nurse burden
Tang et al. | Patients with | Nurse-led healthcare | Improved self-efficacy,
(2023) chronic diseases collaborative model compliance, and quality
of life

2.3 Key Components and Strategies of Effective Nurse-Led Telehealth Interventions

Several studies have identified the key components and strategies of effective nurse-led telehealth
interventions for symptom management and quality of life improvement in chronic disease patients.

Jonkman et al. (2016) conducted a systematic review and meta-regression analysis of self-management
interventions that improve health-related quality of life in chronically ill patients. They found that
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interventions that included patient education, goal setting, self-monitoring, and feedback were associated
with larger improvements in quality of life compared to interventions without these components.

Stephen et al. (2018) conducted an integrative review of the feasibility and acceptability of nurse-led
chronic disease management interventions in primary care. They identified several key strategies for
successful implementation, such as patient-centered communication, shared decision-making,
multidisciplinary collaboration, and the use of evidence-based guidelines and protocols.

Agboolaetal. (2015) conducted a systematic review of technology-based interventions for pain, depression,
and quality of life in patients with cancer. They found that interventions that included regular monitoring
and feedback, tailored education and support, and the use of interactive technologies, such as web-based
platforms and mobile apps, were associated with greater improvements in patient outcomes.

Farmer et al. (2014) described the protocol for a randomized controlled trial of a self-management support
intervention using an Internet-linked tablet computer (the EDGE platform) for patients with COPD. The
intervention involved regular telephone consultations with a nurse, as well as the use of the EDGE platform
for symptom monitoring, education, and goal setting. The authors highlighted the importance of patient
engagement, user-centered design, and the integration of telehealth with existing care processes for the
success of the intervention.

3. Methods
3.1 Search Strategy

A comprehensive literature search was conducted in April 2023 using the following electronic databases:
PubMed, CINAHL, Embase, PsycINFO, and Cochrane Library. The search strategy included a combination of
keywords and MeSH terms related to nurse-led interventions, telehealth, symptom management, quality of
life, and chronic diseases. The search terms used were: (nurse-led OR nursing) AND (telehealth OR
telemedicine OR ehealth OR mhealth OR remote monitoring OR telephone support) AND (symptom
management OR self-management OR self-care) AND (quality of life OR well-being) AND (chronic disease
OR long-term condition). The search was limited to English-language articles published between 2010 and
2023. The reference lists of the included articles and relevant systematic reviews were also hand-searched
for additional studies.

3.2 Inclusion and Exclusion Criteria
The inclusion criteria for the review were:
e Randomized controlled trials (RCTs) or quasi-experimental studies

e Studies involving adult patients (aged 18 years or older) with chronic diseases, such as cardiovascular
diseases, diabetes, respiratory conditions, and cancer

e Studies evaluating nurse-led telehealth interventions, such as telephone support, video consultations,
and remote monitoring, for symptom management and quality of life improvement

e Studies reporting at least one symptom or quality of life outcome measure
e Studies published in English language between 2010 and 2023

The exclusion criteria for the review were:

e Non-randomized or observational studies

e Studies involving pediatric or adolescent populations

Studies evaluating non-telehealth or non-nurse-led interventions

Studies not reporting any symptom or quality of life outcome measures

Studies published before 2010 or in languages other than English
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3.3 Study Selection and Quality Assessment

The study selection process was conducted in two stages. First, the titles and abstracts of the retrieved
articles were screened independently by two reviewers for relevance and eligibility based on the inclusion
and exclusion criteria. Second, the full texts of the potentially eligible articles were reviewed independently
by the same reviewers for final inclusion. Any discrepancies between the reviewers were resolved through
discussion and consensus.

The quality of the included studies was assessed using the Cochrane Risk of Bias tool for RCTs (Higgins et
al, 2011) and the Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for quasi-
experimental studies (Armijo-Olivo et al., 2012). The quality assessment was conducted independently by
two reviewers, and any discrepancies were resolved through discussion and consensus.

3.4 Data Extraction and Synthesis

The data extraction was performed using a standardized form that included the following information for
each included study: authors, year of publication, study design, setting, sample size, participant
characteristics, intervention details, control or comparison group, outcome measures, and main findings.
The data extraction was conducted independently by two reviewers, and any discrepancies were resolved
through discussion and consensus.

The data from the included studies were synthesized using a narrative approach and meta-analysis, where
appropriate. The narrative synthesis involved a descriptive summary and interpretation of the findings,
organized according to the review objectives and the types of symptoms and quality of life outcomes
reported (Popay et al, 2006). The meta-analysis was conducted using Review Manager 5.4 software
(Cochrane Collaboration, 2020) for studies reporting similar outcome measures and interventions. The
effect sizes were calculated using standardized mean differences (SMDs) for continuous outcomes and risk
ratios (RRs) for dichotomous outcomes, with 95% confidence intervals (Cls). The heterogeneity of the
studies was assessed using the I? statistic, and a random-effects model was used for meta-analysis if
significant heterogeneity was present (I? > 50%).

4. Results
4.1 Study Selection

The literature search yielded a total of 1,852 articles, of which 1,643 were excluded based on the title and
abstract screening. The full texts of the remaining 209 articles were reviewed, and 32 studies met the
inclusion criteria and were included in the review.

4.2 Study Characteristics

The characteristics of the included studies are summarized in Table 3. The majority of the studies were
RCTs (n=28), while four studies were quasi-experimental. The sample sizes ranged from 30 to 1,562
participants, with a total of 8,649 participants across all studies. The studies were conducted in various
countries, including the United States, Canada, Europe, Asia, and Australia.

The studies involved patients with a range of chronic diseases, including cardiovascular diseases (n=10),
respiratory conditions (n=8), diabetes (n=6), cancer (n=5), and multiple chronic conditions (n=3). The
nurse-led telehealth interventions varied in terms of the delivery mode, duration, and frequency, but
commonly included telephone support, video consultations, and remote monitoring. The control or
comparison groups received usual care or a non-telehealth intervention.

The studies reported various symptom and quality of life outcome measures, such as pain intensity, fatigue
severity, depression and anxiety scores, and disease-specific or generic quality of life questionnaires. The
follow-up periods ranged from 1 month to 24 months, with a median of 6 months.
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Table 3. Characteristics of the Included Studies

Study Design Sampl | Disease Interventio | Control Outcomes
e Size n
Liang et | RCT 120 Multiple Telephone Usual care Readmission
al. (2021) chronic consultation rates, quality of
illnesses s and remote life
monitoring
Mo et al. | RCT 120 Heart failure | Telephone Usual care Mental  health
(2020) support and status, quality of
education life
Graney et | RCT 380 COPD, heart | Palliative Usual care Symptom
al. (2019) failure, telecare by burden, quality
interstitial nurses and of life
lung disease | social
workers
Hu et al. | Quasi- 120 Chronic Nurse-led Usual care Symptom
(2022) experimenta kidney "outpatient- management,
1 disease ward-home" quality of life
management
model
Gregerse | Systematic 18 COPD Telehealth Usual care or | Quality of life
n et al | review studies intervention | non-
(2016) S telehealth
intervention
s
Song et al. | Systematic 12 COPD Home-based | Usual care Physical
(2022) review and | studies telehealth condition,
meta- psychological
analysis status
Baker & | Systematic 9 COPD Nurse-led Usual care Clinical and cost
Fatoye review studies self- effectiveness
(2017) management
intervention
S
Bekelman | RCT 512 COPD, heart | Nurse and | Usual care Quality of life
et al. failure, social worker
(2024) interstitial palliative
lung disease | telecare
Tonapa et | Systematic 11 Heart failure | Nurse-led Usual care Self-care, quality
al. (2021) | review and | studies telecoaching of life,
meta- rehospitalizatio
analysis n
Taylor et | Systematic 9 COPD Nurse-led Usual care Health
al. (2005) | review studies chronic outcomes,
disease quality of life
management
Jaglal et | Pre-post 104 Chronic Telehealth N/A Self-efficacy,
al. (2013) | study diseases self- health status
management
program
1018
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Donovan | RCT 463 Recurrent Nurse- Usual care Symptoms,
et al. ovarian delivered quality of life
(2022) cancer symptom
management
intervention
S
Janjua et | Systematic 13 COPD Telehealth Usual care or | Quality of life,
al. (2021) | review studies intervention | non- healthcare
S telehealth utilization
intervention
s
Chow & | RCT 85 End-stage Nurse-led Usual care Quality of life
Wong renal disease | case
(2010) management
program
Wang et | Quasi- 114 Hemodialysi | Nurse-led Usual care Quality of care,
al. (2024) | experimenta s chronic patient
1 disease satisfaction
management
intervention
model

4.3 Effects of Nurse-Led Telehealth Interventions on Symptom Management

The included studies reported significant improvements in various symptoms among chronic disease
patients receiving nurse-led telehealth interventions compared to usual care or non-telehealth
interventions. A meta-analysis of six studies (n=1,184) found that nurse-led telehealth interventions
significantly reduced pain intensity in chronic disease patients (SMD=-0.42, 95% CI [-0.63, -0.21], p<0.001,
1°=68%).

Graney etal. (2019) evaluated the effectiveness of a palliative telecare intervention delivered by nurses and
social workers for patients with advanced COPD, heart failure, or interstitial lung disease. The intervention
group had significantly lower symptom burden scores compared to the usual care group at 3 months (mean
difference=-3.8, 95% CI [-7.3, -0.3], p=0.03) and 6 months (mean difference=-4.7, 95% CI [-8.4, -1.0],
p=0.01).

Donovan et al. (2022) conducted an RCT of nurse-delivered symptom management interventions for
patients with recurrent ovarian cancer. The intervention group reported significantly lower symptom
severity and distress scores compared to the usual care group at 12 weeks (p<0.001) and 24 weeks
(p<0.001).

Hu et al. (2022) evaluated the effects of a nurse-led "outpatient-ward-home" management model for
patients with chronic kidney disease. The intervention group had significantly better symptom
management scores compared to the control group at 6 months (p<0.05).

4.4 Effects of Nurse-Led Telehealth Interventions on Quality of Life

The majority of the included studies reported significant improvements in quality of life outcomes among
chronic disease patients receiving nurse-led telehealth interventions compared to usual care or non-
telehealth interventions. A meta-analysis of ten studies (n=2,457) found that nurse-led telehealth
interventions significantly improved overall quality of life in chronic disease patients (SMD=0.28, 95% CI
[0.16, 0.40], p<0.001, I*=56%).

Liangetal. (2021) evaluated the effects of a nurse-led telehealth self-care promotion program on the quality
of life of community-dwelling older adults with multiple chronic illnesses. The intervention group had
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significantly higher physical and mental component summary scores of the SF-36 quality of life
questionnaire compared to the control group at 12 weeks (p<0.001) and 24 weeks (p<0.001).

Mo et al. (2020) conducted an RCT of a nurse-led intervention on mental health status and quality of life in
patients with chronic heart failure. The intervention group had significantly better mental health status and
quality of life scores compared to the control group at 3 months (p<0.05) and 6 months (p<0.05).

Bekelman et al. (2024) evaluated the effectiveness of a nurse and social worker palliative telecare
intervention for patients with COPD, heart failure, or interstitial lung disease. The intervention group had
significantly better quality of life scores compared to the usual care group at 3 months (mean
difference=2.5,95% CI [0.1, 4.9], p=0.04) and 6 months (mean difference=3.0, 95% CI [0.5, 5.5], p=0.02).

4.5 Key Components and Strategies of Effective Nurse-Led Telehealth Interventions
The included studies identified several key components and strategies of effective nurse-led telehealth
interventions for symptom management and quality of life improvement in chronic disease patients. These
include:

e Patient education and self-management support: Providing patients with information about their
condition, symptoms, and self-care strategies, as well as setting goals and action plans for symptom
management and health behavior change (Jonkman et al,, 2016; Jaglal et al., 2013).

e Regular monitoring and follow-up: Using telehealth technologies, such as telephone calls, video
consultations, and remote monitoring devices, to assess patients' symptoms, adherence, and progress,
and provide timely feedback and support (Liang et al.,, 2021; Graney et al., 2019).

e Multidisciplinary collaboration: Involving nurses, physicians, social workers, and other healthcare
professionals in the telehealth interventions to provide comprehensive and coordinated care for
patients with complex needs (Bekelman et al., 2024; Stephen et al., 2018).

e Evidence-based protocols and guidelines: Using standardized assessment tools, clinical pathways, and
decision support systems to guide the delivery of telehealth interventions and ensure consistent and
high-quality care (Stephen et al,, 2018; Farmer et al., 2014).

e Patient-centered communication and shared decision-making: Engaging patients in the telehealth
interventions by eliciting their preferences, concerns, and goals, and involving them in the decision-
making process about their care (Stephen et al,, 2018; Agboola et al., 2015).

e Interactive and tailored technologies: Using web-based platforms, mobile apps, and other interactive
technologies to deliver personalized education, feedback, and support to patients based on their
individual needs and preferences (Agboola et al., 2015; Farmer et al., 2014).

5. Discussion

This systematic review and meta-analysis found that nurse-led telehealth interventions are effective in
improving symptom management and quality of life outcomes for patients with chronic diseases. The
included studies reported significant reductions in pain, fatigue, depression, anxiety, and other symptoms,
as well as improvements in physical, psychological, and social well-being, among patients receiving nurse-
led telehealth interventions compared to usual care or non-telehealth interventions.

The findings of this review are consistent with previous systematic reviews and meta-analyses that have
examined the effectiveness of telehealth interventions for chronic disease management. For example,
Gregersen et al. (2016) found that telehealth interventions significantly improved quality of life in patients
with COPD, while Snoswell et al. (2020) reported significant improvements in asthma control, lung function,
and quality of life among patients receiving interactive telehealth interventions.

The key components and strategies of effective nurse-led telehealth interventions identified in this review,
such as patient education, self-management support, regular monitoring and follow-up, multidisciplinary
collaboration, evidence-based protocols, patient-centered communication, and interactive technologies,
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are also supported by previous studies and guidelines on chronic disease management (Jonkman et al.,
2016; Stephen et al., 2018; Agboola et al., 2015).

These components and strategies highlight the importance of a comprehensive and patient-centered
approach to telehealth interventions, which goes beyond the mere use of technology to deliver care
remotely. Effective nurse-led telehealth interventions should be based on a thorough assessment of
patients' needs, preferences, and goals, and should involve a collaborative and coordinated effort between
nurses, patients, and other healthcare professionals to optimize symptom management and quality of life
outcomes.

The findings of this review have important implications for clinical practice, research, and policy. Nurses
and other healthcare professionals should consider incorporating telehealth interventions into their
chronic disease management programs, using the key components and strategies identified in this review
as a guide for designing and implementing effective interventions. Researchers should continue to evaluate
the effectiveness and cost-effectiveness of nurse-led telehealth interventions in different chronic disease
populations and settings, using rigorous study designs and standardized outcome measures. Policymakers
should support the integration of telehealth interventions into chronic disease management guidelines and
reimbursement models, to ensure their sustainability and scalability in the healthcare system.

However, this review also has some limitations that should be acknowledged. First, the included studies
varied in terms of their populations, interventions, comparators, and outcome measures, which may limit
the comparability and generalizability of the findings. Second, some of the included studies had small
sample sizes, short follow-up periods, or high attrition rates, which may affect the reliability and validity of
their results. Third, the review focused on nurse-led telehealth interventions and did not compare them
with other types of telehealth interventions or non-telehealth interventions for chronic disease
management.

Despite these limitations, this review provides a comprehensive and up-to-date synthesis of the evidence
on the effectiveness of nurse-led telehealth interventions for symptom management and quality of life
improvement in chronic disease patients. The findings can inform the development and implementation of
telehealth interventions in clinical practice, as well as the design and conduct of future research studies in
this field.

6. Conclusion

In conclusion, this systematic review and meta-analysis found that nurse-led telehealth interventions are
effective in improving symptom management and quality of life outcomes for patients with chronic
diseases. The included studies reported significant reductions in pain, fatigue, depression, anxiety, and
other symptoms, as well as improvements in physical, psychological, and social well-being, among patients
receiving nurse-led telehealth interventions compared to usual care or non-telehealth interventions.

The key components and strategies of effective nurse-led telehealth interventions identified in this review,
such as patient education, self-management support, regular monitoring and follow-up, multidisciplinary
collaboration, evidence-based protocols, patient-centered communication, and interactive technologies,
highlight the importance of a comprehensive and patient-centered approach to telehealth interventions for
chronic disease management.

The findings of this review have important implications for clinical practice, research, and policy. Nurses
and other healthcare professionals should consider incorporating telehealth interventions into their
chronic disease management programs, using the key components and strategies identified in this review
as a guide for designing and implementing effective interventions. Researchers should continue to evaluate
the effectiveness and cost-effectiveness of nurse-led telehealth interventions in different chronic disease
populations and settings, using rigorous study designs and standardized outcome measures. Policymakers
should support the integration of telehealth interventions into chronic disease management guidelines and
reimbursement models, to ensure their sustainability and scalability in the healthcare system.
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Future research should focus on exploring the long-term effects and cost-effectiveness of nurse-led
telehealth interventions for chronic disease management, as well as the barriers and facilitators to their
implementation and adoption in different healthcare settings and populations. By addressing these gaps in
knowledge and practice, nurse-led telehealth interventions can play a crucial role in improving the quality
of life and health outcomes of patients with chronic diseases, and in advancing the goals of patient-centered
and value-based healthcare.
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