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Abstract  
Background: The shift of advanced medical care from institutional to home settings represents a transformative trend in 

healthcare delivery. For patients dependent on technologies such as home mechanical ventilation, intravenous therapies, and 

complex monitoring, this transition introduces multifaceted challenges spanning clinical safety, care quality, and health 

economics. The success of this model hinges on seamless interoperability between traditionally siloed hospital-based disciplines 

and community care structures. Aim: This narrative review aims to synthesize contemporary evidence on the hospital-to-home 

transition for technology-dependent patients, critically examining the integrated roles of health security, nursing, laboratory 

science, respiratory therapy, radiology, pharmacy, and hospital management in optimizing safety, ensuring quality, and 

achieving economic sustainability. Methods: A systematic search of peer-reviewed literature (2010-2024) was conducted 

across PubMed, CINAHL, Scopus, and Business Source Complete. Results: The review identifies critical success factors, 

including robust interdisciplinary discharge planning, comprehensive caregiver education, secure health information technology 

integration, and innovative payment models. Persistent gaps include cybersecurity vulnerabilities in connected health devices, 

fragmented data systems, and workforce shortages in home care. Evidence indicates that well-coordinated transitions 

significantly reduce preventable hospital readmissions and improve patient-reported quality of life. Conclusion: Effective 

management of the post-acute care continuum for technology-dependent patients requires a deliberately engineered, system-

level approach that prioritizes interdisciplinary collaboration. Future efforts must standardize protocols, invest in secure remote 

monitoring technologies, and align reimbursement structures with longitudinal outcomes to ensure this care model is safe, high-

quality, and economically viable. 
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Introduction 

The landscape of post-acute care is 

undergoing a profound transformation, driven by 

technological advancements, patient preference for 

home-based care, and persistent economic pressures to 

reduce hospital length of stay (Levine et al., 2020). A 

growing cohort of patients, once permanently 

institutionalized, now manage conditions of 

remarkable complexity in their homes, relying on 

medical technologies such as invasive and non-

invasive mechanical ventilation, parenteral nutrition, 

chemotherapy, intravenous antibiotics, and continuous 

physiological monitoring (Mokhtari et al., 2023). This 

migration of high-acuity care from the hospital to the 

home, while offering potential benefits in patient 

autonomy and cost containment, creates a vulnerable 

junction in the care continuum. The hospital-to-home 

transition for these technology-dependent patients is a 
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high-stakes process where safety lapses, information 

gaps, or support failures can lead to severe adverse 

events, patient and caregiver distress, and costly 

hospital readmissions (Levoy et al., 2022). 

The inherent complexity of this transition 

defies unilateral management by any single clinical 

discipline. It demands an integrated, systems-based 

approach that synchronizes the expertise of diverse 

hospital-based fields with the realities of the home 

environment (Hewner et al., 2021). This narrative 

review synthesizes contemporary literature (2010-

2024) to examine the hospital-to-home transition 

through the interdependent lenses of seven critical 

domains: Health Security, Nursing, Laboratory 

Science, Respiratory Therapy, Radiology, Pharmacy, 

and Hospital Management. By analyzing their 

combined roles, this review aims to elucidate a 

pathway for optimizing safety, ensuring quality, and 

achieving economic sustainability in the care of 

technology-dependent patients in the home setting. 

The Interdisciplinary Framework for Safe 

Transition 

The Coordinating and Educative Role of Nursing 

The nurse, often as a designated transition 

coordinator, serves as the linchpin connecting 

inpatient care to sustainable home management. Their 

role extends far beyond discharge paperwork to 

encompass holistic assessment, rigorous education, 

and longitudinal follow-up. Effective transitions 

require nurses to conduct comprehensive assessments 

of the home environment, caregiver capacity, and 

social determinants of health (Ganz et al., 2018). A 

central task is the education and competency 

validation of family caregivers, who become de facto 

frontline clinicians. Studies show that structured, 

hands-on training programs for caregivers on 

equipment operation, emergency troubleshooting, and 

symptom recognition significantly reduce post-

discharge complication rates (Mitchell et al., 2022). 

Furthermore, the advent of remote patient monitoring 

(RPM) platforms has expanded nursing’s reach, 

enabling virtual assessments, medication adherence 

checks, and early intervention for deteriorating 

patients, thereby preventing crises (Annoor et al., 

2021). However, the efficacy of RPM is contingent on 

adequate training and sustainable nursing workload 

models to avoid alert fatigue and ensure timely 

response (Bhavnani et al., 2016). 

The Pharmacy as Manager of the Home 

Therapeutic Ecosystem 

The pharmacy’s role transforms from 

medication dispenser to manager of a complex, home-

based therapeutic ecosystem. Technology-dependent 

patients often have intricate regimens involving high-

risk medications (IV inotropes, opioids, 

chemotherapeutics), specialized compounding 

(parenteral nutrition), and time-sensitive 

administration (Carter et al., 2021). Clinical 

pharmacists are essential in conducting medication 

reconciliation at discharge, simplifying regimens 

where possible, and providing clear, standardized 

instructions for patients and home health nurses 

(Mekonnen et al., 2018). They coordinate with 

specialized infusion companies to ensure the timely 

and safe delivery of supplies and drugs, verifying 

sterility, stability, and storage requirements in the 

home. Pharmacist-led interventions, including post-

discharge phone follow-up, have been strongly 

associated with reduced medication-related problems 

and readmissions (Van der Linden et al., 2022). The 

management of opioid therapy for pain or dyspnea in 

this population requires particular vigilance to balance 

efficacy with risks of respiratory depression and 

misuse, necessitating clear protocols shared with the 

entire care team (Chou et al., 2023). 

The Respiratory Therapist as Engineer of the 

Home Ventilatory System 

For the ventilator-dependent patient, a safe 

transition is an engineering feat. Respiratory therapists 

(RTs) are responsible for configuring the home 

ventilatory system, which includes not just the 

ventilator, but also backup power, suction equipment, 

oxygen concentrators, and humidification systems 

(Nasa et al., 2021). Their pre-discharge work involves 

meticulous assessment of the home’s electrical safety, 

identification of backup power solutions, and ensuring 

adequate supplies of disposables (tracheostomy tubes, 

circuits, suction catheters). A critical and often 

emotionally charged component is training caregivers 

in life-sustaining skills: tracheostomy care, secretion 

management, ventilator alarm interpretation, and 

manual resuscitation bag use (Lindahl & Lindblad, 

2013). Competency must be demonstrated, not merely 

discussed. Post-discharge, RTs from durable medical 

equipment (DME) companies provide equipment 

maintenance and emergency troubleshooting. 

However, communication gaps between hospital RTs, 

DME RTs, and home health nurses can lead to 

dangerous oversights, highlighting the need for shared 

care plans (Jabre et al., 2022). 

Diagnostic Data Continuity through Laboratory 

and Radiology 

The continuity of diagnostic data is a 

cornerstone of safe home care. Laboratory services 

must adapt to the home setting, requiring logistical 

solutions for phlebotomy, point-of-care testing 

(POCT), and seamless data integration. For patients on 

warfarin or parenteral nutrition, home INR or 

electrolyte monitoring via POCT devices allows for 

real-time dose adjustment (Lafferty et al., 2023). 

However, the reliability of these devices and the 

competency of users (patient or caregiver) must be 

validated. Data from home glucose monitors, INR 

devices, and wearable pulse oximeters need to flow 

reliably into the electronic medical record (EMR) to 

inform clinical decisions, a process often hindered by 

incompatible technologies and privacy concerns (Sim, 

2019). Similarly, radiology’s role extends into the 

home via teleradiology. The ability to remotely 

interpret chest radiographs from a portable machine in 
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the home of a ventilated patient with suspected 

pneumonia can prevent an unnecessary and 

burdensome emergency department visit (Goelz et al., 

2021). This model depends on secure image 

transmission, technician mobility, and clear guidelines 

for its appropriate use within a bundled care pathway 

(Agrawal, 2022).  

Health Security for Clinical and Digital Home 

Fronts 

The home, when transformed into a clinical 

space, inherits two primary security threats: infection 

risks and cybersecurity vulnerabilities. Infection 

prevention and control (IPC) principles must be 

translated for the home. Caregivers require training in 

aseptic techniques for central line care, ventilator 

circuit changes, and wound management to prevent 

devastating infections like ventilator-associated 

pneumonia (VAP) or central line-associated 

bloodstream infections (CLABSI) (Anderson et al., 

2022). The proliferation of connected health devices—

from ventilators and infusion pumps to RPM 

wearables—creates a new attack vector. These 

Internet of Medical Things (IoMT) devices are often 

built on insecure software, lacking basic encryption 

and regular security patches, making them susceptible 

to hacking that could disrupt therapy or steal protected 

health information (PHI) (Shah et al., 2023). Health 

security in this context requires collaboration between 

clinical teams, biomedical engineering, and IT 

security to mandate device security standards in 

procurement contracts and educate families on basic 

digital hygiene (network passwords) (Affia et al., 

2023). 

Hospital Management for Architecting Systems 

and Financial Viability 

Hospital leadership is tasked with designing 

the systems and financial frameworks that make 

complex home care viable. This involves moving 

beyond fee-for-service thinking to value-based 

models. Bundled payment initiatives, such as the 

Medicare Care for Patients with Respiratory Failure 

model, create a fixed episodic payment for an acute 

hospitalization and post-acute care, incentivizing the 

hospital to invest in robust transition planning to avoid 

costly readmissions (Whaley et al., 2021). 

Management must also forge and manage strategic 

partnerships with high-quality home health agencies, 

DME vendors, and infusion pharmacies. These 

partnerships require shared protocols, performance 

metrics (response time for equipment failure), and 

integrated communication platforms (Gadbois et al., 

2023; McGilton et al., 2022). Crucially, hospital 

administrators must advocate for policy changes that 

address reimbursement gaps for critical transition 

services, such as comprehensive caregiver training and 

interdisciplinary discharge planning meetings, which 

are often poorly compensated under current structures 

(Werner et al., 2022). Figure 1 illustrates the 

coordinated roles of nursing, pharmacy, respiratory 

therapy, laboratory services, radiology, health 

security, and hospital management across the hospital-

to-home transition for technology-dependent patients. 

 
Figure 1: Interdisciplinary Framework for a Safe 

Hospital-to-Home Transition in Technology-

Dependent Patients. 

Identifying Synergies and Gaps 

The interdependent nature of these fields 

reveals both powerful synergies and persistent gaps. A 

successful transition is characterized by a virtuous 

cycle: clear hospital management policies enable 

structured interdisciplinary planning; this planning 

drives thorough nursing and RT education; education 

supports safe medication and technology use managed 

by pharmacy and RTs; data from laboratory and 

radiology inform adjustments; and all are underpinned 

by health security protocols. For example, a 

pharmacist’s adjustment of a diuretic for a heart failure 

patient on home inotropes, informed by daily weight 

and electrolyte data transmitted via RPM 

(nursing/lab), prevents readmission—a key goal of the 

bundled payment model (management). Table 1 

summarizes the core responsibilities of each discipline 

across the transition timeline. 

Table 1: Key Responsibilities in the Hospital-to-Home Transition by Discipline 

Discipline Pre-Discharge Responsibilities Post-Discharge/Home-Based Responsibilities 

Nursing Comprehensive needs assessment; Caregiver 

training & competency validation; Care 

coordination; RPM setup. 

Remote monitoring & triage; Home health nursing 

oversight; Ongoing caregiver support. 

Pharmacy Medication reconciliation; Regimen 

simplification; Patient/caregiver education; 

Coordination with infusion company. 

Monitoring adherence & response; Managing 

supply chain; Addressing drug-related problems. 

Respiratory 

Therapy 

Home environment assessment; Equipment 

selection & setup; Caregiver training on 

ventilator/trach care. 

Equipment troubleshooting (via DME); 

Emergency protocol review. 
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Laboratory Establishing plan for home blood 

draws/POCT; Training on POCT devices. 

Managing data from home tests; Integrating POCT 

data into EMR. 

Radiology Developing protocols for home imaging 

appropriateness. 

Providing teleradiology services for portable home 

X-rays. 

Health Security IPC education for home; Assessing device 

cybersecurity features. 

Monitoring for infection trends; Responding to 

device security incidents. 

Hospital 

Management 

Designing bundled payment pathways; 

Establishing partner contracts; Allocating 

resources for transition services. 

Monitoring readmission & cost metrics; Managing 

partner performance. 

However, significant fissures remain. 

The digital divide is prominent: EMRs rarely integrate 

data from home devices seamlessly, creating 

information silos (Sim, 2019). Workforce 

challenges abound, with shortages of home health 

nurses and therapists making consistent care difficult 

(Spetz et al., 2019). Regulatory and reimbursement 

misalignment often fails to pay for the 

multidisciplinary time required for optimal planning 

(Singh et al., 2022). Finally, the cybersecurity of 

IoMT remains a largely unaddressed systemic risk, 

with liability and responsibility poorly defined 

between manufacturers, providers, and patients 

(Bracciale et al., 2023). Table 2 outlines common 

systemic challenges and proposes interdisciplinary 

solutions to address them. Figure 2 illustrates the key 

systemic challenges encountered during the hospital-

to-home transition—including fragmented data 

systems, inadequate caregiver preparedness, 

cybersecurity vulnerabilities, workforce shortages, 

and payment misalignment—and corresponding 

interdisciplinary solutions designed to optimize safety, 

quality, and long-term outcomes for technology-

dependent patients. 

 

 
Figure 2: Systemic Challenges and 

Interdisciplinary Solutions in Home-Based Care 

for Technology-Dependent Patients 

Table 2: Common Challenges and Proposed Interdisciplinary Solutions in the Transition to Home Care 

Challenge Impact Proposed Interdisciplinary Solution 

Fragmented Data Clinical decisions based 

on incomplete 

information; missed 

trends. 

IT/Management: Invest in interoperable platforms that integrate 

hospital EMR, RPM, and home device data. Clinical 

Teams: Designate a data review protocol. 

Inadequate Caregiver 

Preparedness 

Panic during 

emergencies, procedural 

errors, and caregiver 

burnout. 

Nursing/RT/Pharmacy: Implement mandatory, structured, 

hands-on “teach-back” training programs before discharge. 

Unsecured Connected 

Devices 

Risk of therapy 

disruption; privacy 

breaches. 

Management/Health Security: Establish mandatory 

cybersecurity standards in DME/IoMT procurement 

contracts. Nursing: Include basic digital safety in caregiver 

training. 

Payment Model 

Misalignment 

Underinvestment in 

planning services; focus 

on volume over 

outcomes. 

Management/Advocacy: Pursue alternative payment models 

(APMs) like bundled payments. Design internal cost-accounting 

to show ROI of transition programs. 

Poorly Defined 

Partner 

Accountability 

Delays in 

equipment/service 

delivery; communication 

breakdowns. 

Management: Develop formal partnership agreements with 

shared KPIs (e.g., DME response time <2 hrs). Establish joint 

communication channels. 

Conclusion and Future Directions 
The hospital-to-home transition for 

technology-dependent patients epitomizes the 

complexity and promise of modern healthcare. It is a 

multidisciplinary endeavor where success is measured 

not at the hospital door, but in the sustained well-being 

of patients and caregivers in the community. This 

review underscores that safety, quality, and economic 

viability are inextricably linked and achievable only 

through deliberate, system-level integration of 

clinical, technological, and managerial functions. 
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Future progress depends on several key 

actions. First, standardization is critical: developing 

and validating evidence-based transition protocols for 

specific patient cohorts (e.g., ventilator-dependent, 

home infusion) that can be adapted across health 

systems (Naylor et al., 2018). Second, technology 

investment must prioritize secure interoperability to 

close the data gaps between hospital and home 

(Kremer et al., 2023). Third, policy and payment 

reform must accelerate, moving from rewarding 

volume to robustly financing coordinated, longitudinal 

care (Ridgely et al., 2014). Finally, research must 

expand to include caregiver outcomes and the long-

term cost-effectiveness of comprehensive transition 

programs. 

By viewing the post-acute continuum as a 

single, engineered system requiring the integrated 

expertise of all seven fields reviewed here, healthcare 

organizations can transform a period of profound 

vulnerability into one of supported resilience, 

delivering on the triple aim of better care, better health, 

and lower cost for some of medicine’s most complex 

patients. 
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