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Abstract

Background: Ambulatory oncology practices treat thousands of Americans on a daily basis
with high-risk and high-cost antineoplastic agents. However, we know relatively little about these
diverse practices and the organizational structures influencing care delivery.

Objective: To examine clinician-reported factors within ambulatory oncology practices that
affect care delivery processes and outcomes for patients and clinicians.

Methods: Survey data were collected in 2017 from 298 clinicians (nurses, physicians, nurse
practitioners, and physician assistants) across 29 ambulatory practices in Michigan. Clinicians
provided written comments about favorable and unfavorable aspects of their work environments
that affected their ability to deliver high-quality care. We conducted inductive content analysis and
used the Systems Engineering Initiative for Patient Safety (SEIPS) work system model to organize
and explain our findings.

Results: Clinicians reported factors within all five work system components of the SEIPS model
that affected care delivery and outcomes. Common themes surfaced, such as unfavorable aspects
including staffing inadequacy and high patient volume, limited physical space, electronic health
record (EHR) usability issues, and order entry. Frequent favorable aspects focused on the skills
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of colleagues, collaboration, and teamwork. Some clinicians explicitly reported how work system
factors were relational and influenced patient, clinician, and organizational outcomes.

Conclusions: These findings show how work system components are interactive and relational
reflecting the complex nature of care delivery.

Implications for Nursing Practice: Data obtained from front-line clinicians can support
leaders in making organizational changes that are congruent with clinician observations of
practices’ strengths and opportunities for improvement.
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Organization of care; ambulatory oncology; health care quality

Introduction

There is much to be discovered about the complex and dynamic nature of ambulatory
oncology settings, particularly around organizational structure and processes of care. In
the United States, an estimated 19 million of the 23 million chemotherapy visits that

take place each year occur in ambulatory oncology settings.! The 1.7 million newly
diagnosed patients with cancer in the U.S. will receive chemotherapy treatments primarily
at ambulatory oncology settings.> Ambulatory oncology settings are primarily located in
outpatient facilities in close proximity to hospitals and community-based practices.?

Previous work has shed light on important factors in ambulatory oncology care, including
nurse-physician relationships, the nurse practice environment, and clinician perceptions
of the electronic health record (EHR).3-6 However, there remains a knowledge gap in
understanding structural factors affecting the clinician-reported quality of patient care in
ambulatory oncology settings.

Ambulatory oncology settings face external challenges to delivering high-quality patient
care as increasing financial pressures have led to practice closure and consolidation.2” Since
2008, 1,653 community oncology practices in the United States have closed, been acquired
by hospitals, merged, or reported financial struggles.2 Michigan has been particularly
susceptible to external pressures as statewide it had the third highest number of clinic
closures in 2018 (36) and the most practices struggling financially (42), making it a fitting
setting to study changing ambulatory oncology practice environments.2 In addition, the
field faces a shrinking workforce responsible for caring for an ever-expanding population
of cancer patients, expected to double by 2030.8 The result has been described as a

‘system in crisis’ that, despite attempts at change over the past decade, continues to

present significant challenges to clinicians, patients, and management alike.8 It is within
this evolving environment of ambulatory oncology settings that care delivery must be better
understood so that policies and interventions might be incorporated as new practice models
are being implemented.

This study aims to help fill the gap in knowledge by describing clinician-reported structural
factors affecting the quality of patient care in ambulatory oncology practices throughout
Michigan. Through examining clinician-reported structural barriers and facilitators to high-
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quality ambulatory oncology care, this study aims to help inform system interventions for
quality improvement to reduce variation in outcomes and improve patient safety. The current
inquiry also informs efforts to improve clinician practice environments to decrease the
likelihood of clinician burnout and promote well-being.® A more thorough understanding of
the interconnected, structural composition of ambulatory oncology practices will highlight
how attention to particular factors can affect and improve organizations as a whole. We

join Alexander and Hearld’s0 call for ‘robust’ and “clear’ research that can be transferred
into practice through dialogue around quality improvement, particularly relating to future
research in ambulatory oncology care.

Sample and Survey

This study was part of a larger effort to explore communication technologies, clinician
communication, and patient outcomes in ambulatory oncology practices. The sampling
frame consisted of 48 ambulatory oncology practices that participate in the Michigan
Oncology Quality Consortium (MOQC), a state-wide program focused on improving the
care of cancer patients in Michigan. Twenty-nine ambulatory oncology practices agreed to
participate (4 academic and 25 community). The survey data were collected over a 6-week
period in 2017 via anonymous paper surveys, which were distributed by site leads. This
study was reviewed and approved by the [University’s] Institutional Review Board.

The survey was administered to 438 clinicians (registered nurses, physicians, nurse
practitioners, and physician assistants) who managed patient care before, during, and after
chemotherapy infusion treatments. Survey packets contained a cover letter, the survey, a $10
cash incentive, and a self-addressed stamped envelope for returning completed surveys to
the investigative team. The overall survey response rate was 68%. Registered nurses were
asked several questions specific to their clinical role. Hence, prescribers (physicians, nurse
practitioners and physician assistants) received a slightly different survey from registered
nurses.

Following preliminary participant questions, there was an identical section in both prescriber
and nurse surveys where clinicians were asked to write in open-text responses to two
questions. In this section, titled “Your Work Environment,” clinicians were asked: 1) ‘What
unfavorable aspects of your environment decrease your ability to deliver high-quality care?”’
and 2) ‘What favorable aspects of your environment enable you to deliver high-quality
care?’ Text boxes had several lines for hand-written comments. Participants were not
provided a definition of favorable and unfavorable, which enabled them to report from their
own perspective. The choice of the words “favorable and unfavorable” for the survey stem
from earlier conceptual and measurement work by Lake (2002) as to how to characterize
clinical practice environments!®, Of the 298 surveys received, 254 participants (157 nurses
and 97 physicians, nurse practitioners, or physician assistants) provided text comments
ranging from one to 122 words.
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Analytic Approach

We entered open-text comments into a spreadsheet, organized by ‘favorable’ and
‘unfavorable’ responses. Using an inductive content analysis approach, [Author A] read
through the responses and developed categories from the open-text comments. Sub-
categories were also created to reflect the nuances within the responses. All responses

were then sorted into these categories and subcategories.? For example environment was a
category that included physical space and cleanliness as subcategories, as they are specific
characteristics of the environment that were common in the responses. Unlike a deductive
approach that relies on a theoretical lens through which to analyze data, our inductive
analysis of raw data allowed us to identify dominant categories important to respondents. We
then reviewed the literature to find a work system model to better understand and organize
the data. We found that the Systems Engineering Initiative for Patient Safety (SEIPS) model
reflected our data and would be useful in explaining our findings.13

SEIPS expands upon Donabedian’s classic structure-process-outcome framework through
a deeper focus on structural elements, specifically work system design and interactions
between components that affect processes and subsequent outcomes (Figure 1).14 The work
system consists of five components: persons (clinicians), organization, tools and technology,
tasks, and internal environment. Examples of factors comprising each component are
provided in the Table. The SEIPS model considers how components within work systems
and processes can impact not only outcomes related to patients, but also professional
outcomes such as the safety, satisfaction, burnout, and turnover of employees, as well as
organizational outcomes like profitability.1> Applying this lens to ambulatory oncology
practices, we can understand clinician-reported factors of their environments and how
clinicians relate these factors to care delivery outcomes.

Using our analytical categories that matched the five SEIPS components, we defined the
factors of each component based on our subcategories. For example, subcategories such as
teamwork and supervisor support were included as factors of organization to reflect our
data. The components and related factors from our responses are displayed in the Table.

If a write-in response listed multiple factors (e.g. limited space and poor communication),
each factor was coded to the corresponding SEIPS component (e.g. internal environment and
organization). If a respondent listed several examples of the same factor (e.g. collaboration
and teamwork), the response was only included as one code for the related SEIPS
component (organization). As survey data were coded to reflect the participant’s practice,
we also report the number of practices where survey participants provided comments

that correspond to respective factors. To ensure reliability, data were analyzed and sorted
by a second reviewer, and any discrepancies in categorization were resolved through a
consensus approach. This collaborative process was used as a means to assess the rigor
and trustworthiness of the data and subsequent analysis.3 The favorable and unfavorable
responses by clinicians in this study are organized into components and factors of the work
system in Figure 2.
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Our analysis revealed common themes across a majority of practices. As shown in Table 1,
clinicians reported factors representing all five work system components: person (such as
skills of colleagues); organization (such as coordination and collaboration with colleagues);
tasks (job demand, adequate staffing, and patient volume); environment (physical space,
lighting, and sound); and technologies and tools (EHR, CPOE, and usability).

Participants cited similar factors with both positive and negative comments, and often
clinicians’ comments identified overlapping themes, highlighting the relational dimensions
of care delivery. Figure 2 displays the total ‘favorable’ and ‘unfavorable’ responses
organized by work system components and their factors, illustrating the frequency factors
were reported across a variety of practices.

Some clinicians explicitly reported how particular work system factors influenced outcomes
such as patient safety, patient privacy, and employee well-being. In the following sections
we describe the findings, organized by the corresponding work system components, and
provide verbatim examples of clinician-reported factors. The associated outcomes clinicians
reported are described as they relate to each component of the SEIPS model.

Organization- Coordination, teamwork, and communication

Collegiality and collaboration were widely reported as facilitators to high-quality patient
care. Organizational factors were cited favorably across 26 of the 29 participating practices
(90 percent). Clinicians also reported the quality of communication with colleagues as a
factor influencing patient care, both favorably and unfavorably.

Many respondents said they felt supported by colleagues. Nurses wrote about the importance
of collaboration with other nurses, in comments such as: ‘Team nursing work environment
allows for safe and consistent flow of care to patients.” Clinicians also referred to

the importance of collaboration between co-workers across all roles. For instance, one

nurse wrote: ‘Team atmosphere. Able to question providers without negative feedback.’
Prescribers contributed similar responses such as: ‘Excellent healthcare team, support staff is
great;” and ‘Good staff, team approach to care.’

Communication was highly cited as both a facilitator and a barrier to high-quality patient
care. Favorable aspects of communication included comments such as: ‘Cohesive team,
great communication amongst team members;” and ‘Communication between different areas
(pharmacy, infusion, etc.);” and ‘Communication with other RNs, MAs, front desk and
billing department.’

Many unfavorable comments addressed poor communication across roles and departments
and difficultly getting responses from colleagues. Responses from ten of the 29 practices
cited communication challenges. For instance, one nurse wrote: ‘Miscommunication
between clinic & infusion nurses/ staff.” Nurses comments often referenced communication
challenges with physicians, such as: ‘Delayed/ lack of communication from physicians

and management;” ‘Physicians not always helpful or reachable for patient issues;” and
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‘Sometimes physicians can be difficult to reach when off-site, when quick response is
needed for patient care.’

Persons- Skills, knowledge, and expertise of team members

In the “favorable aspects’ responses, clinicians overwhelmingly reported having highly-
skilled, knowledgeable team members with whom they worked across a variety of roles.
Rated positively across 13 of the 29 practices, nurses wrote responses such as: ‘Great

Drs & nurses providing care;’ “Working with a team of experienced, caring practitioners/
nurses;” ‘Excellent docs and providers and RNs;” and ‘Many knowledgeable colleagues at
many different levels.” Prescribers (physicians, nurse practitioners, and physician assistants)
commented: ‘Excellent nurses, Experienced colleagues;’ ‘Quality support staff;” and *staff
[has] excellent knowledge of up-to-date oncology care.’

Task- Job demand, staffing, and patient volume

Despite many clinicians reporting their colleagues’ skills and expertise as an asset to their
practices, they also frequently identified a shortage of staffing, high patient volume, and
issues with patient scheduling as factors hindering their ability to provide high-quality care.
Concerns for staffing and workloads were reported by 21 of the 29 participating practices.
Clinicians reported that the outcomes of staffing shortages and high patient volume were
delays in patient care, lack of available appointments, and a lack of support services.
Furthermore, the high patient volume and poor scheduling contributed to limited physical
space and availability of infusion chairs in many practices. Some clinicians linked variable
workloads to clinician and patient outcomes, such as: “High turnover of nursing which leads
to breaks in care for patients. Causes providers to do more tasks and less direct patient care.’

Many comments from clinicians focused on a shortage of nurses, which they felt affected
patient care. For instance, nurses wrote answers such as: ‘RN shortage. | feel like we

aren’t staffed appropriately to deliver high quality care on most days;’ and ‘Not enough
nurses when chemo is running.” Nurses reported staffing shortages, and even cuts, despite
an increasing volume of patients: ‘Decreased staff when our patient numbers increase 30%.’
Prescribers similarly reported: ‘“Not enough staff to triage patients over the phone;’ and
‘Pressure to see an unreasonable number of patients in clinic.’

Clinicians reported problems with patient scheduling that led to too many patients needing
care simultaneously, particularly in infusion areas. Nurses wrote: ‘Too many patients
scheduled at same time or arrive at same time;’ ‘Patient scheduling has been as issue for the
last several months. We are top heavy, sometimes having 5-6 patients at once;’ ‘Continually
overbooked AM schedule by at least 6-8 patients;’ and ‘Patients being scheduled too close
together. Ex. 9 or 10 from 7:30 am to 8:30 with only 4 or 5 nurses and 1 [medical assistant].

The shortage of support staff and services also hindered the ability to provide quality patient
care. For instance, a nurse reported: ‘Lack of services- home care coordinator, dietician,
social worker not available expect once/ week ...” Prescribers wrote responses such as:
‘Lack of support staff;” and ‘Limited staff at check in/ check out- delay patient care. Limited
staff to perform blood draws in timely manner.’
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Internal Environment- Space, design layout, and other environmental factors

Clinicians frequently reported aspects of their practice environments as a barrier to
providing quality patient care. Clinicians in 15 of the 29 participating practices reported
limited space in many of their practices, which they said contributed to patient
overcrowding, delays of care, and limited patient privacy. Other characteristics of their
practice environments such as noise, cleanliness, and lighting that affect patient comfort and
healing were concerns for clinicians.

Clinicians often commented that there was a lack of adequate space in their practices, both
in infusion areas and exam rooms. Nurses also reported a limited number of infusion chairs
with comments such as: “Not enough chemo chairs to accommodate patients as needed at all
times.” Some nurses wrote that their own work space was cramped and difficult to work in.
Prescribers commented that the lack of available exam rooms had work flow consequences:
‘Patients are often not roomed in a timely fashion, either due to lack of open exam rooms or
medical assistants not working to room patients quickly, this results in us running behind.’

The high volume of patients plus limited space contributed to concerns about patient privacy,
such as a nurse reported: ‘Patients have minimal privacy, we are very busy and space is
crowded.” Other clinicians reported: ‘Major HIPAA violations due to close proximity of
[patients];” “Too crowded, some patient comfort and privacy concerns;” and “Very small
clinic infusion room with close seating between patients- difficult maintaining privacy/
confidentiality.’

Clinicians reported other environmental factors such as noise, cleanliness, and lighting as
having a negative impact on patient experience. One nurse who commented on the lack of
privacy for patients also pointed out that it is a ‘noisy environment’ and that some rooms
have no windows. Other clinicians mentioned: “Very dirty and too small of a space;” and
‘Lighting is not the best.” One clinician pointed out how the messy practice environment had
direct consequences for the patient healing process: ‘Very messy. Extra poles, rolling chairs,
wheelchairs are stored in patient area. It’s not an area that welcomes rest and healing, it’s a
mess.’

Tools and Technology- EHR, CPOE, and usability

Clinicians commented on problems with the EHRs in their practices. Many respondents
simply listed ‘EHR’ in their comments, signaling an overall discontent with the system
and software without describing specific challenges. EHR challenges and concerns were
reported across 14 of the 29 participating practices. Common EHR challenges were related
to usability and navigation, clinician use and order entry, and complex care coordination.

Several clinicians reported that their EHRs hindered effective patient documentation and
were prone to error; for instance: ‘Current documentation system- I’ve seen errors occur
because the system doesn’t perform certain functions;” and ‘Problems with electronic
charting.’

Furthermore, prescribers and nurses commented that there is inconsistent documentation by
staff and that physicians in particular are not using EHRs correctly for plans of care and
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chemotherapy orders. Some clinicians reported that physicians enter unclear orders, which
must then be clarified, taking time away from direct patient care. For instance, a prescriber
wrote: ‘MDs don’t use [EHR] well.” Nurses wrote: ‘Much time is involved in clarifying
physician orders;’ and ‘Unclear doctor progress notes/ orders.” One nurse reported problems
with both the use and functionality of the EHR: ‘Physicians not using [EHR] efficiently.
[EHR] is not that user friendly and created delays in patient care.’

These comments suggest a lack of adequate clinician training on EHR systems, as one nurse
reported there was ‘not any training on [EHR].” Incorrect or delayed progress notes and
orders also seem to occur in part due to lack of physician accountability or standardized
EHR policies in particular practices, as a nurse articulated: ‘Inability to hold physicians
accountable for completing safe, clear orders.’

Clinicians reported problems coordinating patient care via EHR with other health services
outside of and within their own practices. Even when coordinating with the same EHR,
one nurse reported: ‘Our [EHR] and system of communication between oncology office and
infusion, | feel a lot gets lost.” Some practices use various electronic systems for charting,
order entry, chemotherapy scheduling, and labs, which further complicates coordination

of care. For example, at one practice, all of the nurse respondents wrote that there were
‘too many’ or ‘multiple’ computer systems to access for patient care. A nurse at another
practice wrote: “We are a server based electronic record and sometimes they don’t cross,
causing errors with chemotherapy orders/ dosing.” One practice had a separate program for
lab orders, which a nurse wrote were transferred to another program by a non-clinician,
resulting in frequently-missed lab orders.

Discussion

These results from a large, diverse sample of clinicians practicing in ambulatory oncology
settings show that factors from all five work-system components outlined in the SEIPS
model (persons, organization, tools and technology, tasks, and internal environment) impact
clinicians’ abilities to deliver high-quality care in ambulatory oncology practices. Within
each component, clinicians reported factors that have implications for patient outcomes
such as safety and privacy. For instance, clinicians had concerns around patient privacy
outcomes and potential HIPPA violations stemming from increasing patient volume, poor
patient scheduling, and lack of adequate space, particularly in infusion areas. In addition,
staffing and organizational outcomes, such as the reported outcome of staff turnover, suggest
clinician well-being may be suffering. Staff turnover also has financial implications for
health care organizations, as the cost to replace a nurse who resigns, for instance, is 1.2 to
1.3 times their salary.1® These findings demonstrate how various components within work
systems are interactive and relational, reflecting the complex nature of care delivery. Patient,
professional, and organizational outcomes are all intertwined.

Factors related to staffing were widely reported throughout the practices, including
inadequate staffing, high patient volume, heavy workloads, scheduling challenges, and
suboptimal staffing support services. These findings are consistent with other studies
that have identified pervasive staffing and workload challenges in ambulatory infusion
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settings.17:18 In a 2016 Oncology Nursing Society member survey, 64% of respondents
reported ‘appropriate staffing levels” and 50% reported “staff training and education’ as the
most pressing challenges facing their practices.18 While attention has been paid to staffing
within the inpatient setting, staffing in the outpatient setting has received less attention. This
inattention has implications for clinician burnout, which has been attributed to high patient
to nurse ratios.1® Furthermore, excessive workloads and poor staffing that affect clinician
well-being also threaten patient safety.20 For instance, errors in medication administration
have been linked with excessive workloads and nursing shortages in several studies.?1:22

There are risks associated with computer order entry systems that can produce medication
errors.23 Our results also suggest there are challenges for clinicians to use EHRs effectively
to coordinate and document care. Practices use a variety of technologies, which increases
the complexity and coordination of chemotherapy delivery while providing few safeguards
against errors. Many clinicians reported inconsistencies and confusion around patient plans
of care and chemotherapy orders, which delayed patient care. Some clinicians linked

these problems with inadequate physician training on EHR and lack of accountability for
complying with standardized EHR policies.

Regular use of multiple electronic systems to provide patient care can disrupt the work

flow of clinicians and create frequent interruptions, creating more opportunities for potential
errors. Clerical burden, caused by excessive time spent on tasks such as computerized order
entry and documentation, can contribute to clinician burnout.? Physicians treating oncology
patients may be especially affected, as one study found radiation oncology among the four
specialties least satisfied with their EHRs.®

It is important to consider the study findings in the context of the national landscape for
ambulatory oncology care. In a 2018 trends analysis, the Association of Community Cancer
Centers surveyed cancer care professionals from 161 organizations, and 41% of respondents
ranked care coordination as a top three opportunity for cost savings.1’ Yet a majority of
respondents endorsed that EHRs ‘somewhat improved’ care coordination, which suggests
that the full potential of EHRs to improve coordination in ambulatory oncology settings

has yet to be fulfilled. Moreover, 59% of surveyed respondents agreed that EHRs have
‘significantly” or ‘somewhat’ worsened clinician well-being.1’

Safe chemotherapy delivery requires effective communication among clinicians to identify
and manage adverse events before lethal complications ensue. Our results show the
importance of clinician collaboration and collegiality in delivering care to patients with
cancer. This finding aligns with previous research studies that found favorable nurse
physician relationships in ambulatory oncology practices correlated significantly with
favorable work environments and higher nurse-reported quality of care.3:6

This study has several limitations. The survey was designed to collect quantitative data and
was not designed a priori for qualitative analyses. These text comments are limited in depth,
length, and context, compared to interviews for instance, and ambiguous comments were
challenging to interpret on occasion. However, these emic comments illuminate key issues
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clinicians felt strongly about across a diverse array of practices that they would otherwise
not be able to voice in a survey with pre-selected questions deemed important by the survey
designers. Given that the survey was administered within one state in the Upper Midwest,

it may not be generalizable to ambulatory oncology settings in other areas. Our aim is

not to generalize these responses to the views of all clinicians in ambulatory oncology
settings, but rather to use the respondents’ comments in this sample to illuminate potential
areas for improvement. In future research, methods to collect and analyze detailed data

on staffing models, physical layout, and EHR software and use would inform subsequent
intervention development. Observation across various practice settings would provide a
better understanding of care delivery in situ, which has been largely overlooked.

Practice Implications

While some changes to work systems may be unrealistic for practices to address due to cost,
some changes might be easier to implement at little to no cost, such as minor alterations to
the physical environment. For instance, attention to noise reduction, improved lighting, and
other minor physical adjustments within clinical settings could provide a more comfortable
and healing environment for patients, who are often receiving chemotherapy treatments for
many hours at a time. Practice environment changes, such as involving clinicians in key
operational decisions, could also help influence clinician well-being and job satisfaction,
reducing the likelihood of burnout and staff turnover. Physical plant limitations could

be addressed through re-organizing staff assignments and patient scheduling to promote
visibility and increase efficiency of patient flow.

Our study findings highlight important organizational changes to improve clinician
satisfaction with EHRs and reduce risk of errors and treatment delays. These include
increased attention to maximizing clinician function and use, providing adequate training,
particularly to physicians, and establishing a floor for minimum documentation standards
and timetables. Practice leaders could coach and support clinicians who are not meeting
these standards and timetables.

Our findings suggest that EHR systems designed for large, multi-specialty health care
organizations lack the nuances preferred by oncology clinicians. Understanding which EHR
functions are most challenging and burdensome for clinicians can help inform system
modifications and redesign. Perhaps unique to oncology, completion of provider notes
before chemotherapy orders are transmitted is an essential ingredient to timely treatment.
One promising approach to ease clerical burden is adopting advanced care team models,
which have been shown to improve documentation and quality of care.24:25 In these
collaborative models, a clinically-trained assistant, such as a registered nurse, helps with
documentation during the patient visit, which ensures EHR progress notes and orders are
current while simultaneously increasing the efficiency of patient flow.

These findings suggest that practice leaders should strive to support good working
relationships and teamwork among clinicians as a strategy to foster quality patient care
and clinician well-being. Congruent with positive organizational scholarship, this is an
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opportunity to build on strengths of the practice and clinicians to facilitate collaborative
problem solving.26:27

Implications for Cancer Nursing Practice

This study provides novel insight into a diverse sample of oncology clinicians as to the
supportive and prohibitive features of their clinical settings. Such data provide practice
administrators with a relatively narrow target of positive attributes that may be fruitful to
build upon. Conversely, this large sample of clinicians also provide ample, but actionable
areas to strengthen. Solicitation of candid feedback from clinicians is a promising strategy to
prioritize efforts to improve quality, support organizational resilience, and promote optimal
clinician and patient outcomes. Within the context of oncology nursing shortages, increased
patient volumes and clinical acuity, and the explosive growth of novel treatments, deliberate
attention to work environment attributes may stem clinician burnout and turnover, which in
turn negatively affect the workplace and the capacity to deliver safe and effective cancer
nursing services,28.29

Conclusion

Research illuminating clinicians’ perspectives about their practice environments and care
delivery is crucial to help inform quality improvement interventions and make policy
recommendations in oncology ambulatory settings. Given increased interest in pay for
performance and accountable care models,3C research focused on ambulatory oncology
practices will inform a road map to higher-quality care for a large patient population at

risk for adverse events associated with toxic treatments. While this research has provided

a better understanding of the structural factors affecting patient and clinician outcomes in
ambulatory oncology settings, more research is needed observing clinicians as they navigate
through day-to-day care processes and interact with system components that affect their
practice and ultimate patient outcomes.
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Figure 2.
Work System Components and Factors: Unfavorable and Favorable Responses
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Table

Components and Factors of the SEIPS Model

Work System (Structure)

Model
Components

Factors Cited by Survey Respondents

Persons

Skills, Knowledge, Expertise of colleagues

Organization

Coordination, Collaboration, Communication Teamwork, Collegiality Patient safety
culture Supervisor and management support

Tasks

Job demand (workload, cognitive load) Adequate staffing, Patient volume

Internal Environment

Physical space and design Sound, Lighting, Cleanliness

Tools & Technology

Electronic Health Record, Computerized Provider Order Entry Clinical equipment,
Materials

Process Care Processes Care processes
Patient Safety, Privacy
QOutcomes Professional Safety, Well-being, Job satisfaction, Burnout

Organizational

Staff turnover, Profitability

Abbreviation: SEIPS, Systems Engineering Initiative for Patient Safety 15
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