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Introduction

CATWOE analysis is a component of Soft Systems Methodology used to clarify a complex human-
activity system before proposing change (Checkland & Poulter, 2006; Bergvall-Kareborn et al., 2004).
The letters represent Customers, Actors, Transformation, Weltanschauung, Owners, and
Environmental constraints. Dialysis operations are especially suitable for this framework because they
combine clinical care, scheduling, technology, staffing, transport, infection prevention, water safety,
medication management, documentation, and repeated patient contact. A service can appear
efficient from the perspective of chair utilization while still performing poorly for patients if transport
fails, access care is unsafe, communication is rushed, or staffing is inadequate. The purpose of
CATWOE is therefore not merely to describe who works in a dialysis facility. It is to define what the
system is trying to transform, who experiences the consequences, what values justify the
transformation, who has authority to change the system, and which external limits must be
considered.

Defining the Dialysis System and Its
Transformation

A useful root definition is a multidisciplinary, patient-centered dialysis service that transforms
fragmented or unreliable access to renal replacement therapy into safe, timely, coordinated, and
effective treatment within regulatory, staffing, financial, technological, and environmental constraints.
This definition makes an important distinction: the transformation is not simply “running dialysis.” It
includes converting a prescription, a scheduled appointment, a patient’s clinical condition, and
multiple supporting activities into a completed treatment that is safe and clinically appropriate
(Basden & Wood-Harper, 2006).

In-center hemodialysis involves far more than the machine cycle itself. Before treatment, the facility
must coordinate scheduling, transport, staffing, station readiness, infection precautions, prescriptions,
and supplies. On arrival, staff verify identity, assess weight, symptoms, vital signs, vascular access,
medication issues, and recent clinical changes. During treatment, the team monitors the patient and
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the machine, responds to alarms, manages the access, administers ordered medications, and
documents care. After treatment, staff assess stability, provide instructions, communicate concerns,
and prepare the station safely for the next patient. Mapping this sequence makes it possible to
identify delays, duplicated work, unsafe handoffs, and points where operational pressure may
compete with clinical judgment.

Customers: Patients, Families, and Those Affected
by the Service

In CATWOE, customers are the people who benefit from or may be harmed by the transformation.
Patients receiving dialysis are the primary customers because they experience the direct
consequences of scheduling, access care, communication, symptom management, treatment
adequacy, infection control, and emergency response. Families and caregivers are also affected
because dialysis influences transport, employment, meals, finances, caregiving, and home routines.
Payers, regulators, and communities receive outcomes from the system as well, but they should not
displace patients as the central customer group.

Customer needs should therefore be measured in ways that go beyond throughput. Reliable
appointment times, respectful communication, safe vascular-access care, symptom control, timely
response to complications, understandable education, and the ability to participate in treatment
decisions all matter. A facility can complete a large number of sessions and still perform poorly if
patients regularly miss work because of delays or if rushed turnover weakens infection-prevention
practices. Measures such as missed treatments, hospitalization, bloodstream infection, access
complications, patient experience, complaints, and avoidable emergency care provide a fuller picture
of whether the transformation is successful.

Actors: The Multidisciplinary Team and Role Clarity

Actors are the people and groups who carry out the work. In dialysis they include nephrologists, the
medical director, nurses, dialysis technicians, dietitians, social workers, pharmacists, infection-
prevention staff, biomedical technicians, water-treatment specialists, schedulers, transport
coordinators, environmental-services staff, administrators, information-technology teams, and supply-
chain personnel. Patients and caregivers may also become actors through home dialysis, medication
management, access protection, symptom reporting, and shared decision-making.

Clear roles reduce omission and duplication. The system should define who performs the pre-
treatment assessment, verifies the prescription, prepares the machine, cannulates the access,
administers medications, responds to emergencies, monitors water quality, disinfects equipment,
reviews laboratory results, follows up on missed sessions, and communicates hospital discharge
changes. Role clarity should not create silence, however. Any team member who notices a serious
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safety concern should be able to stop the process and escalate the issue without fear of retaliation.

Staffing is a particularly important operational issue because workload cannot be understood from
chair count alone. Acuity, isolation requirements, new admissions, access difficulty, training level,
equipment problems, and patient mobility all affect how much work is required. Cross-training can
improve resilience, but it should not result in people working outside their lawful scope or
demonstrated competence.

Weltanschauung: Why the Transformation Matters

Weltanschauung is the worldview that makes the transformation meaningful. A patient-centered
dialysis worldview treats the service as life-sustaining, high-risk healthcare whose quality depends on
reliable operations and partnership with patients. This perspective justifies time spent on infection
prevention, patient education, water safety, medication review, and communication even when those
activities do not immediately increase treatment volume.

A competing worldview might define success primarily as maximizing chair utilization or reducing cost
per treatment. CATWOE is useful because it makes that tension visible. Efficiency remains important:
unnecessary delay can reduce access and burden patients. Yet efficiency should support rather than
replace clinical goals. The question is not whether the facility should be efficient, but what it is trying
to be efficient at. A patient-centered operation seeks to reduce avoidable waiting, waste, and
duplication while protecting the time needed for assessment, communication, disinfection, and
clinical judgment.

This worldview also affects the treatment of missed appointments. A purely transactional model
records a no-show; a patient-centered system investigates why treatment was missed. Transport
failure, work, caregiving, pain, depression, dissatisfaction, or schedule conflict may all contribute.
Repeated missed sessions should trigger outreach and problem solving rather than immediate moral
judgment.

Owners, Governance, and Accountability

Owners in CATWOE are those who can authorize, reshape, or stop the system. At facility level, this
includes governing bodies, executive leadership, dialysis organizations, and clinical leadership such
as the medical director. CMS Conditions for Coverage establish minimum health and safety
requirements for Medicare- and Medicaid-participating dialysis facilities and require facilities to meet
standards related to patient care, governance, quality improvement, and safety. (Centers for
Medicare & Medicaid Services [CMS], 2026)

Ownership matters because many problems cannot be solved by frontline staff alone. Leaders control
staffing models, equipment replacement, training time, supplier contracts, physical layout,
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information systems, and capital spending. If staff routinely work short or treatment stations are
scheduled without sufficient cleaning and turnover time, telling employees to “work more efficiently”
does not address the root cause. Accountability should follow control: frontline staff are responsible
for safe practice within their roles, while owners are responsible for providing the resources and
system design that make safe practice possible.

Quality improvement is also a governance responsibility. CMS continues to assess dialysis facilities
through quality programs and facility-level performance requirements. Current CMS materials
emphasize patient-centered standards and ongoing monitoring of participating ESRD facilities. (CMS,
2026)

Environmental Constraints and Operational Risk

Environmental constraints are conditions the system must accommodate even when it cannot change
them quickly. These include regulation, reimbursement, workforce availability, physical space, water
supply, electricity, transport, patient acuity, equipment and medication availability, local disaster risk,
and vendor dependence. Rural locations may have fewer nephrologists, technicians, transport
options, or backup facilities. Reimbursement affects resources, but financial pressure does not
remove safety obligations.

Scheduling should therefore balance capacity with realistic variability. Treatment duration differs
among patients, equipment may fail, transport may arrive late, isolation needs may change, and
urgent makeup treatments may arise. Overbooking can appear efficient until delays cascade through
every subsequent shift. Reserved capacity and contingency planning can sometimes improve overall
reliability even when they reduce nominal utilization.

Emergency preparedness is another environmental requirement. Facilities need plans for severe
weather, power interruption, water problems, cyber incidents, bleeding, cardiac events, access
failure, and unexpected closure. Patients should know what to do if treatment is disrupted, while staff
need clear roles, drills, emergency supplies, and transfer arrangements. A plan that exists only as
paperwork is not an operational capability.

Infection Prevention, Access, Water, and
Equipment Safety

Hemodialysis patients face significant bloodstream-infection risk because treatment repeatedly
accesses the bloodstream in a shared clinical environment. CDC’s Core Interventions include
surveillance, hand-hygiene observation, catheter-care practices, staff competency, patient education,
and reduction of catheter use where clinically appropriate. (Centers for Disease Control and
Prevention [CDC], 2026) Operations management must give staff enough time, supplies, space, and
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training to carry out these practices consistently.

Vascular access is equally important. Fistulas, grafts, and central venous catheters have different
risks and care requirements. Standardized assessment, appropriate antisepsis, cannulation
competence, and escalation of infection or thrombosis concerns reduce avoidable complications.
Patients should also understand how to protect the access and recognize warning signs.

Water and equipment safety represent system-wide risks because failure can affect many patients at
once. Dialysis depends on reliable water treatment, testing, preventive maintenance, disinfection,
alarm response, and trained technical personnel. Current CMS guidance continues to treat facility
safety, water systems, and equipment oversight as core conditions of participation. (Centers for
Medicare & Medicaid Services [CMS], 2026)

Information Flow, Home Dialysis, and Continuous
Improvement

Dialysis operations depend on accurate information. Prescriptions, laboratory results, target weights,
medications, vascular-access status, hospital discharge instructions, and unresolved clinical concerns
must follow the patient reliably. Transitions from hospital to outpatient dialysis are particularly
vulnerable because prescriptions and medications may have changed. Standardized handoffs can
reduce errors, but information systems should also avoid excessive alerts or duplicate documentation
that hides urgent issues inside noise.

A patient-centered system should also support modality choice rather than assuming in-center
dialysis is the only pathway. Home hemodialysis, peritoneal dialysis, transplantation, and
conservative kidney management may be appropriate for different patients. CMS has continued to
expand support for home dialysis options, including changes that broaden home dialysis coverage for
certain acute kidney injury patients. (CMS, 2025) Operational design should therefore include
education, referral tracking, training, supply planning, and ongoing support for patients whose needs
extend beyond the facility chair.

Continuous improvement links all CATWOE elements. Facilities can use quality-assessment processes
to examine infection, hospitalization, missed treatments, falls, access complications, patient
experience, medication reconciliation, and complaints. Small tests of change can identify whether a
new scheduling rule, education process, or handoff format improves outcomes before it is applied
broadly. Patients and frontline staff should be involved because they see failures that may not appear
in aggregate dashboards.
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Conclusion

CATWOE provides a structured way to analyze dialysis operations without reducing healthcare to
machine efficiency. Customers are patients and families who experience the outcomes. Actors are the
multidisciplinary teams and support services that perform the work. The transformation converts
fragmented clinical and operational inputs into safe, reliable, coordinated treatment. The worldview
defines dialysis as life-sustaining, patient-centered care rather than a volume-driven production
process. Owners are the leaders and governing bodies with authority over staffing, resources,
equipment, policy, and quality systems. Environmental constraints include regulation, reimbursement,
infrastructure, transport, workforce limits, and clinical complexity.

The framework is useful because it reveals that operational performance depends on alignment
across all six elements. Safe infection control cannot be sustained without time and staffing; role
clarity cannot solve missing resources; efficient scheduling cannot justify rushed assessment; and
quality data have little value if leadership does not act on them. A strong dialysis operation is
therefore one in which flow, safety, patient voice, clinical judgment, and organizational accountability
reinforce rather than compete with one another.
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