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Purpose: To better understand the environmental constraints on nurse managers that

impact their need for and use of decision support tools, we conducted a Cognitive Work

Analysis (CWA). A complete CWA includes system analyses at five levels: work domain,

decision-making procedures, decision-making strategies, social organization/collaboration,

and worker skill level. Here we describe the results of the Work Domain Analysis (WDA) por-

tion in detail then integrate the WDA with other portions of the CWA, reported previously,

to generate a more complete picture of the nurse manager’s work domain.

Methods: Data for the WDA were obtained from semi-structured interviews with nurse man-

agers, division directors, CNOs, and other managers (n = 20) on 10 patient care units in

three Arizona hospitals. The WDA described the nurse manager’s environment in terms

of the constraints it imposes on the nurse manager’s ability to achieve targeted outcomes

through organizational goals and priorities, functions, processes, as well as work objects

and resources (e.g., people, equipment, technology, and data). Constraints were identified

and summarized through qualitative thematic analysis.

Results: The results highlight the competing priorities, and external and internal constraints

that today’s nurse managers must satisfy as they try to improve quality and safety outcomes

on their units. Nurse managers receive a great deal of data, much in electronic format.

Although dashboards were perceived as helpful because they integrated some data ele-

ments, no decision support tools were available to help nurse managers with planning or

answering “what if” questions. The results suggest both the need for additional decision
support to manage the growing complexity of the environment, and the constraints the

environment places on the design of that technology if it is to be effective. Limitations of the

study include the small homogeneous sample and the reliance on interview data targeting

safety and quality.

© 2011 Elsevier Ireland Ltd. All rights reserved.
1. Introduction
The quality and safety of healthcare in the US continues to
be troubling [1]. In acute care hospitals, nurse managers are
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expected to improve the safety and quality of care on patient
units while cutting costs, increasing productivity and meet-
ing external regulations and standards. Implementing unit

innovations can be challenging because innovating is not only
expensive in terms of time, labor and change-induced stress,
but is context sensitive. That is, the fact that an innovation
worked well elsewhere is no guarantee of local success.

erved.
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We are developing a dynamic network analysis decision
upport tool (DyNADS) that will enable nurse managers
o test the likelihood of success of various innovations in
irtual units functionally similar to their own before imple-
enting the innovations on their actual units. DyNADS

ntegrates the computational modeling capability of OrgA-
ead with the network analysis functionality of *ORA.

OrgAhead and *ORA are described in detail and available at
ttp://www.casos.cs.cmu.edu/computational tools/tools.html

f DyNADS—or any decision support tool—is to be well uti-
ized, it must fit with nurse managers’ work flow and cognitive
rocesses [2,3].

As part of the primary study, we conducted a Cogni-
ive Work Analysis (CWA) to describe the nurse managers’
orkplace environment and degree to which data needed by
yNADS can be collected from existing sources, as well as
ow DyNADS might best be incorporated into the existing
orkflow. A CWA examines the dynamic interactions between

he environment, organizational infrastructure, and humans
4–6]. In this paper, we describe our application of CWA, as well
s the results and implications for the design of useable and
seful decision support for nurse managers.

CWA is a framework and set of tools developed to guide the
esign of technology for the workplace [6]. CWA is unique in
hat it allows the analyst to study complex sociotechnical sys-
ems without abstracting away the complexity of the system
7]. A complete CWA includes system analyses at five levels:
ork domain, decision-making procedures, decision-making

trategies, social organization/collaboration, and worker skill
evel. Cognitive Work Analysis has become increasingly popu-
ar, although frequently just the Work Domain Analysis (WDA)
s done.

Partial or full CWAs have been used in a number of
omains, including engineering, military, airline industry, and
usiness [8]. In health care, partial or complete CWAs have
een used to evaluate how anesthetists interact with anesthe-
ia alarm systems [9], to model anesthesia domains [10] and
ntensive care unit patients [11], to design CPOE systems [12],
o study patient falls [13], and to clarify the patient’s role in pre-
enting and recovering from medical errors [14]. CWA has also
een used to facilitate the design of CPOE systems [12] and to
nderstand nurses work processes related to documentation

15] and patient falls [13].
Our CWA was intended to inform, not only our DyNADS

esign and implementation, but also the efforts of others who
re developing and implementing health information technol-
gy for nursing units and/or nurse managers. Examples of the
ypes of questions we wanted to answer through our CWA are
hown in Table 1.

To conduct a full CWA required using several data collec-
ion and analysis methods as described below. The WDA relied
n structured interviews of nurse managers, Chief Nursing
fficers (CNOs), division directors, and other managers. The
ecision procedures and strategies portions of the CWA used
portion of the data collected from nurse managers in the
DA interviews, as described below, but utilized “decision lad-
ers” for analyses. The methods for the procedure and strategy
nalyses have been reported elsewhere in detail [16]. For the
ocio-organizational analysis, we collected information from
taff about the unit communication network (which staff they
f o r m a t i c s 8 0 ( 2 0 1 1 ) 698–707 699

interacted with, discussed patient care with, got information
from, or gave information to on the last shift they worked).
Those data were then entered into *ORA, a dynamic network
analysis software application. *ORA allowed us to visualize the
networks in various ways for comparison purposes. *ORA also
produced a number of network metrics (e.g., network den-
sity, hierarchy, or the speed of information diffusion). For our
analysis, we used only 14 of the metrics, selected to cover
the spectrum of measures without redundancy (many of the
*ORA metrics are similar, differing only in their mathematical
computation). We then used correlation statistics to deter-
mine which network metrics might be associated with patient
safety and quality outcomes (patient falls, adverse drug events
(ADEs), patient satisfaction, self care ability, and symptom
management). Those results have been described elsewhere
[17]. Workers’ skill levels were derived from the WDA and unit
data collected via nursing staff survey as part of the primary
study. In the remainder of this paper, we will focus primarily
on the specific methods used for the WDA and the results of
that analysis. After describing the WDA in detail, we will sum-
marize the results of the other CWA component studies then
integrate the findings to provide a more complete description
of the nurse manager’s environment.

A WDA focuses on the worker’s environment, assuming
that if the environment (i.e., context) can be well understood,
the degrees of freedom left to be explained by the worker’s
cognitive activities, which are more difficult to observe, will
be fewer [18]. Although nurse managers have been shown to
affect the work climate and staff satisfaction on their units
through their leadership behaviors [19,20], their own work
environment had not been clearly described. A more system-
atic investigation of their environment was needed if we were
to provide nurse managers with useful, usable decision sup-
port.

A WDA characterizes the work environment as a hierar-
chy with two dimensions (decomposition and abstraction). The
decomposition dimension describes the system under study
in terms of part–whole relationships. In our study, the decom-
position dimension included three levels: hospital, division,
and nursing unit. The abstraction dimension describes the
system in terms of several conceptual levels that range from
abstract to physical. Each level provides a unique perspective
of the same system. In our analysis, we used five abstrac-
tion categories: Functional Purpose (why the system exists
and environmental constraints); Priorities or Values (crite-
ria used to assess whether purposes are being achieved);
Purpose-Related Functions (those functions needed to achieve
the purpose); Object-Related Processes (capabilities and lim-
itations of physical work objects and resources); and Work
Objects and Resources (the physical components in the nurse
manager’s work environment).

Means–ends relationships are defined by moving up and
down the abstraction hierarchy. For example, if we were to
focus initially on a Purpose-Related Function of the nurse
manager as what the manager does, the level above (Priori-
ties or Values) should provide information as to why the nurse

manager carries out the function, and the level below (Object-
Related Processes) information on how the function is carried
out (i.e., the processes needed to carry out the function). A
WDA is time and event-independent, which makes the results

dx.doi.org/10.1016/j.ijmedinf.2011.07.003
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Table 1 – Examples of Cognitive Work Analysis questions by domain.

Domain Questions

Environment evaluation • What constraints outside the organization might constrain or facilitate the manager’s ability to improve safety
and quality outcomes (e.g., regulations, laws)?

Organizational analysis • What organizational constraints might constrain or facilitate the manager’s ability to improve unit safety and
quality outcomes?
• What organizational data are currently available? In what format?

Work Domain Analysis • What are the goals, priorities and values of the unit in terms of safety and quality improvement?
• What tools and technology are available to facilitate safety and quality improvement?

Task analysis • How are decisions related to safety and quality improvement initiatives made?
• What information is used?
• What tools are available? What tools are used?

Strategies analysis • What strategies are possible for managers who want to improve safety and quality outcomes?
• What information is needed?

Actor’s resources What is the nurse manager’s educational background?
• How experienced is he/she in using IT? In management?

port

each concept through the thematic units from which it was
• What support staff are available?
• What technology and technology sup

even more valuable as a basis for designing technology that
can be used widely. Typically, the most relevant goals and pri-
orities are found at higher levels of decomposition (e.g., the
organization), while object-related processes and the objects
themselves are found at lower levels (e.g., the nursing unit).

The WDA was designed to answer three main research
questions:

1. What constraints does the nurse manager’s work domain
impose on their need for decision support to improve safety
and quality outcomes on their units?

2. In what ways is the nurse manager’s work domain similar
or different across units and hospitals?

3. What constraints might the nurse manager’s work domain
exert on the design and implementation of a decision sup-
port tool?

2. Methodology

2.1. Setting and sample

After obtaining human subjects protection approval from the
University of Arizona Institutional Review Board and each hos-
pital, we interviewed 10 nurse managers, 2 nursing directors, 2
nurse executives, 3 information technology (IT) managers, and
3 quality managers employed by three acute care hospitals in
Arizona that had achieved Magnet status. All 10 nurse man-
agers had considerable managerial experience, but differed in
whether that experience was obtained in the same hospital or
at the same job level. The nurse managers’ education varied
from baccalaureate to master’s degree.

2.2. Design and procedures

A descriptive design was used for the WDA. Two researchers
with management expertise conducted 1-h interviews with

informants. Potential informants were contacted via email
to schedule the interviews and inform them about the types
of questions they would be asked. Participants were inter-
viewed individually in their offices. Prior to each interview,
is available?

participants were asked to read and sign a consent form. Dur-
ing the audio-recorded, semi-structured interviews, we asked
nurse manager participants to describe a typical day, using
their calendars as memory aids. We then asked each par-
ticipant to describe the quality and safety initiatives they
were currently working on at the hospital and unit levels. In
addition, we asked nurse manager participants to describe a
safety or quality issue they had recently identified, how they
learned about it, their information sources, and what inter-
ventions they had taken to correct the problem. Interviewers
asked additional questions as needed to clarify responses.
IT managers were asked to describe the information and
communication technology currently in place, and quality
managers were asked to provide examples of quality and
safety report formats.

2.3. Data analysis

Interviews were transcribed verbatim for further analysis.
The analysis involved four steps: 1. Three of the investiga-
tors individually identified thematic units (generally phrases)
and entered them into an excel spreadsheet, together with
unit and participant identifiers, as well as an item number. 2.
Similar thematic units were clustered as themes, and tenta-
tive decomposition and abstraction levels were assigned (e.g.,
patient safety was coded as at the hospital decomposition level
and at the priority abstraction level). 3. Similar themes were
grouped and synthesized into higher level concepts. 4. Con-
cepts were then entered into the abstraction–decomposition
grid. An audit trail was maintained to document the analysis
process. Internal consistency among the raters was increased
by sessions in which we examined the evidence leading
to conclusions and reached consensus through discussion.
We also deconstructed our analyses by working backwards
to verify our findings. We created a glossary that defined
derived. The glossary enabled anyone to go back to the
actual interview content to validate the results. We shared
the results with nurse managers, which helped assure their
validity.

dx.doi.org/10.1016/j.ijmedinf.2011.07.003
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. Results

.1. The Work Domain Analysis

eparate WDAs were conducted for each hospital and then
ummarized across hospitals, retaining only concepts identi-
ed in at least two of the hospitals (Table 2). All functional
urposes and most priorities were identified at the hospi-
al level. Most purpose-related functions were identified at
he unit level. The fourth level of abstraction (Object-Related
rocesses) describes the capabilities and limitations of work
bjects and resources; some had both. For example, numer-
us reports conveyed important information, but contributed
o nurse managers’ data overload.

In our analysis, the fifth level of abstraction lists work
bjects and resources in five categories (departments, people,
ommittees, equipment, information technology, and data
eports). We deemphasized the physical structure of the unit,
nstead focusing on objects, people and data used by nurse

anagers to solve problems. We were particularly interested
n data available to nurse managers that might be imported
irectly into DyNADs. Because all three hospitals were Mag-
et hospitals, they collected similar nursing data, and the data
ere usually available in Excel or Access format. Levels 4 and
are not shown in Table 2 because of the number of items.

A small portion of the overall WDA analysis using data
ggregated from all informants is shown in Fig. 1, which
ighlights some of the means–ends linkages between themes
t different levels. That is, if a given theme is the what,
inks at higher levels describe why, and lower links describe
ow. Only a few priorities are shown without distinguishing
hether they were identified at hospital, division, or unit level.
he major theme that surfaced was communication, which
ppeared at all scales and at several levels of abstraction.

.1.1. Values or Priorities
mproving quality and safety was a hospital-level priority.
owever, the hospital priority exerted strong constraints on
urse managers’ activities at the unit level. External envi-
onmental constraints that nurse managers cited included
egulatory requirements from the Center for Medicare Ser-
ices (CMS), Joint Commission, Health Insurance Portability
nd Accountability Act (HIPAA), American Nurses Creden-
ialing Center (ANCC), National Database of Nursing Quality
ndicators (NDNQI), and the American Hospital Association.
urse managers’ work was also constrained by specific hos-
ital initiatives. For example, a 6-month initiative aimed
t improving patient satisfaction through daily rounding by
urse managers on all patients consumed most of nurse
anagers’ time in one hospital. Everyone turned to nurse
anagers when an initiative had to be implemented—even if

ursing was not the primary focus of the initiative and nurse
anagers were no more knowledgeable about the initiative

han other managers. When nurse managers took on these
nitiatives, achieving their own goals was likely to be delayed.
Nurse managers’ priorities, goals, functions, and processes
ere consistent across hospitals in some areas but varied in
thers. All nurse managers were challenged to solve prob-

ems related to patient safety, quality, patient satisfaction,
f o r m a t i c s 8 0 ( 2 0 1 1 ) 698–707 701

financial viability and staffing. Patient safety priorities
included compliance with external regulators’ quality perfor-
mance indicators. Specific safety goals focused on reducing
falls, hospital acquired infections and medication errors,
together with eliminating pressure ulcers. Quality managers
told us that the number of CMS priorities had increased dra-
matically and would increase even faster in the coming year.
In one hospital, nurse managers emphasized a different qual-
ity or safety priority to their staff each day. Managers spent
much time daily checking in with patients and assuring their
positive experience in the hospital because improving patient
satisfaction was paramount.

3.1.2. Goal-Related Functions
Across hospitals, the functions in which nurse managers were
engaged included multiple meetings at the unit, division,
and hospital levels to assure their participation in achieving
defined patient quality, safety and satisfaction goals. All nurse
managers were concerned with staffing and meeting financial
targets. Nurse managers often led committees to meet qual-
ity and safety targets, which required significant time away
from their units. All nurse managers were very concerned with
optimizing patient throughput, including managing length of
stay and ensuring the availability of beds to meet demand.
Throughput-related functions could consume up to three
meetings a day for multiple levels of management when the
patient census was high.

3.1.3. Object-Related Processes
Processes that nurse managers had in common included
initiating and monitoring hourly patient rounds by staff, con-
ducting their own daily patient rounds to assure that patients’
needs and expectations were being met, coordinating patient
bed assignment (related to throughput), staffing, scheduling,
monitoring their unit’s performance against quality bench-
marks, and ensuring that their staff maintained required
competencies and adhered to annual education requirements.

3.1.4. Work Objects/Resources
The availability of resource staff varied substantially across
units and hospitals. Only one nurse manager reported hav-
ing a dedicated clinical pharmacist on the unit. Two units had
discharge nurses to facilitate patient throughput. One nurse
manager reported that the lack of a unit-based educator lim-
ited her ability to meet quality goals.

Unit size varied from 28 to 42 beds, with one hospital hav-
ing larger units (two 36 bed and one 42 bed) than the others.
Managers’ span of control ranged from 52 to 136 staff mem-
bers. All but one of the nurse managers in the study managed
a single unit. The nurse manager who supervised two units
was responsible for 58 beds and 136 staff.

Patient care, information and communication technolo-
gies differed by hospital. In this sample, more technology was
associated with higher fall rates. The lack of information sys-
tem integration was a common challenge across units and

hospitals. Nurse managers spent a great deal of time access-
ing and/or reviewing reports residing in multiple information
systems. Given the amount of data they had to integrate,
nurse managers found it cumbersome to have to access varied

dx.doi.org/10.1016/j.ijmedinf.2011.07.003
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Table 2 – Themes by decomposition and abstraction level (Object-Related Processes and Work Objects and Resources are
not shown).

Decomposition level Abstraction level: themes

Hospital Functional purposes: safety, quality, solvency, competition, workforce competency and stability;
Environmental constraints: nursing shortage, organizational culture, regulations, census fluctuations
Priorities: optimizing safety and quality care, improving throughput, increasing reimbursements, improving patients’
experience, complying with external standards, maintaining a competitive edge, creating a great place for employees to
work, increasing shared leadership, developing a blame-free culture, improving environmental safety
Purpose-related functions: communication

Division Purpose-related functions: communication
Unit Environmental constraints: unit appearance, microculture

Purpose-related functions: communication, documentation, human resource management and development, leadership,
operations management, quality improvement, research, supervision, and surveillance

Values
Priori�es

Object-
related 

Processes

Purpose-
related 

Func�ons

Efficient, safe high quality pa�ent care in 
context of nursing shortage, organiza�onal 

culture, census varia�on, public opinion, 
regula�ons, and budget limits

Op�mize pa�ent 
safety & quality

Improve 
throughput

Improve pa�ent 
experience

Best workplace for 
talented staff

Communica�on Surveillance
Quality 

Improvement
Human Resource 

Development

Medica�on 
Delivery

Informa�on 
Management

Pa�ent Care 
Delivery Care Coordina�on

Purposes & 
Constraints

Fig. 1 – Portion of the overall Work Domain Analysis, showing links between levels (level 5, work objects and resources, is

not included).

software programs to get the information needed to do their
work. One nurse manager commented:

We have a gazillion different software programs of which only
about 1/3 of them share information, which makes it contrary
to what you are trying to do. . .we rework that. . .it’s a band-aid.
And it can be done, it’s just that when you get multiple, multiple
processes that are band-aided like that then the process becomes
burdensome.

In one hospital, managers reported that data on fall rates
were difficult to obtain and were not readily available to staff;
moreover some reports lacked unit level data, which made it
more difficult to apply.
All nurse managers reported having either clinical lead-
ers or charge nurses. Charge nurses in two hospitals did not
take patient care assignments but were available as a clini-
cal resource; charge nurses in the third hospital did take a
patient assignment. The third hospital also used clinical lead-
ers. Nurse managers reported that the presence or absence of
these roles made a big difference in their own responsibili-
ties and what functions or processes (e.g., scheduling, patient
rounds, quality improvement initiatives, or staff evaluations)
could be delegated.

All nurse managers worked long hours; few had adminis-
trative staff support. Given nurse managers’ busy schedules
and the lack of staff support, it is likely that additional admin-
istrative or IT staff would be needed to enter or upload
data into DyNADS, run the simulations, and generate the
reports, but this individual could potentially support multi-
ple units. The quality and safety data needed by DyNADS

were available (usually as Excel spreadsheets). Staff sat-
isfaction data were already being collected, but using a
different survey than we were using. Whether the instru-
ments that hospitals were using would produce equivalent

dx.doi.org/10.1016/j.ijmedinf.2011.07.003
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Table 3 – Abstraction–decomposition hierarchy for a single hospital (2 nursing units).

Abstraction level Decomposition level

Hospital Nursing unit

Functional purposes High quality patient care
Safe environment
Safe patient care
Satisfied patients

Stable, competent staff

External constraints Ethics
Financial
Laws
Nursing shortage
Public opinion
Regulations
Standards

Priorities or values Improve patient satisfaction
Maximize efficiency; optimize
through-put
Maximize reimbursement
Minimize expenses
Meet or exceed external benchmarks
and standards
Minimize errors
Minimize nosocomial infections
Minimize pressure ulcers
Zero falls

Develop leaders among staff
Improve staff satisfaction/reduce
turnover
Staff meet or exceed competency
requirements
Minimize blood infections
Minimize urinary tract infections
Minimize overtime
Optimize workflow and efficiency
Timely callbacks to physicians

Purpose-related functions Action plan development
Clinical resource
Committee leadership
Committee participation
Communication
Compliance assurance
Decision making
Disciplinary actions
Goal setting
Leadership development
Managing patient expectations

Monitor workflow
Nursing care delivery
Planning
Problem solving
Recruiting
Rounding
Routinization
Staff education
Staffing
Supervision
Surveillance
Teaching

Object-related processes Benchmarking
Documentation
Medical care
Nursing care
Patient progression
Recruitment facilitation

1-h rounding by staff
Data collection
Data management
Error monitoring
Handoffs

“Huddles”
Operation management
Staffing/scheduling
Orientation

Work objects and resources
(examples)

Bed board
Meeting templates
Protocols
Safety fairs
Benchmarking data

Nursing staff
Medical staff
Unit resources (pharmacist, etc.)
Patients
Checklists

Educational materials
Pyxis
IV Pumps
Quality book
Specialized equipment

r
f
s
s

a
d
u
t
e
h
a
l

Human resources department
Quality improvement department

esults to ours would have to be evaluated. Patient satis-
action data were being collected by all three hospitals in a
imilar format, but one that differed from that used for our
tudy.

Abstracting across hospitals loses some of the detail,
s shown in Table 3, which outlines the abstraction-
ecomposition hierarchy for one hospital having two nursing
nits. As expected, purposes were described primarily at
he hospital level, as were Goal-Related Functions. How-
ver, priorities were almost equally divided between unit and

ospital levels; work objects and resources were described
t both levels, although more were defined at the unit
evel.
HIT applications
Committees (unit and hospital)

Reports

3.2. Task and decision-making strategy analyses

The results of these two portions of the analysis have been
reported elsewhere [16] so will simply be summarized briefly
here. The nurse managers we interviewed described a variety
of safety and quality issues (e.g., high fall rate, or medication
errors due to improper use of infusion devices). We observed
that nurse managers were very comfortable doing a quick
investigation into the causes of errors, but sometimes jumped
quickly to a solution that was typically remedial staff educa-

tion. The most frequent strategy used was what Rasmussen
[21] terms “decision tables” (i.e., if problem A occurred, then
the solution was XYZ).

dx.doi.org/10.1016/j.ijmedinf.2011.07.003


i c a l
704 i n t e r n a t i o n a l j o u r n a l o f m e d

3.3. Socio-organizational analysis

Communication network patterns differed by shift, by unit,
and by hospital. *ORA produced visualizations that allowed us
to identify patterns, and *ORA’s metrics helped us understand
which characteristics were important and examine which
metric patterns correlated with specific safety and quality
outcomes. Network metrics included information diffusion,
network density, the strength of connections between indi-
viduals, the number of cliques, the number of groups of
three, hierarchical (one-way) communication and intensity
of influence. Specific patterns of correlations with network
metrics were observed for each type of patient outcome
(falls, ADEs, symptom management, self care, and satisfac-
tion).

Key performers differed by role, as well as by unit and shift.
On some units, RNs were more frequently key information
hubs, authorities, or those with the best group knowledge. On
other units, it was more likely that unit clerks (UCs) or patient
care technicians (PCTs) took these roles. See [17] for a more
detailed description of this portion of the CWA.

3.4. Skill level

All nurse managers worked diligently to secure and retain a
competent workforce. Lack of experienced and educationally
prepared nurses was a problem that some nurse managers
tried to solve by providing strong mentorship for new gradu-
ate nurses. One nurse manager reconfigured existing positions
such as PCTs to meet demands and budget constraints.

Six variables (skill mix, percent of RN staff with a BSN,
orientation time, mean continuing education time, mean hos-
pital tenure, and mean unit tenure) were analysed to evaluate
nursing unit staff skill. Skill mix ranged from 58 to 70% RNs;
the percent of staff with a BSN ranged from 26.7 to 56.5%.
Continuing education time ranged from a mean of 18.2–48.8 h.
Unit and hospital tenure ranged from 19.6 to 72.4 months and
24.5 to 101.9 months respectively. Units with a higher percent-
age of RNs were also high in mean continuing education time.
Nursing units with fewer RNs were also low in continuing edu-
cation time. Although communication network data showed
that PCTs and UCs were likely to be informal leaders and very
influential, on some units they received little to no continuing
education. Units with a high proportion of nurses with bac-
calaureate degrees spent fewer hours orienting staff. Staff who
had long unit tenure also had long hospital tenure. One hospi-
tal contained the two units with the longest staff tenure, while
a second hospital contained the two units with the shortest
staff tenure.

4. Discussion

We conducted a CWA on seven nursing units in three Ari-
zona hospitals to better understand the work environment
of nurse managers and the constraints imposed on nurse

managers by that work environment. As a basis for the
analysis, we conducted semi-structured interviews with man-
agers at three levels of the organizations (hospital, division,
and nursing unit), as well as with IT and quality managers.
i n f o r m a t i c s 8 0 ( 2 0 1 1 ) 698–707

Most priorities were generated at the hospital level and were
consistent across hospitals. Nurse managers’ functions were
described at all levels, but object-related processes were gener-
ally described at the unit level. The division level yielded little
new information in terms of priorities, functions, or processes,
probably due to the nature of their coordinative roles.

Our results emphasize the multiple demands and goals
that today’s nurse managers are asked to satisfy and high-
light the massive amount of data they must synthesize to
make decisions about how to improve the care on their units.
Much of their time was spent on facilitating efficient patient
flow through the system and ensuring patient satisfaction.
The managers spent considerable time on implementing and
monitoring a variety of patient safety and quality initiatives.
Often, there were multiple initiatives in place simultaneously,
and staff were given reminders of what to emphasize each day.
A decision support tool that could help managers integrate
the many priorities into a few higher level priorities and allow
them to test the likelihood of various innovations to improve
outcomes in these areas could be extremely helpful in help-
ing nurse managers think more proactively about issues and
solutions.

In general, the environment of nurse managers was sim-
ilar across units in terms of goals, priorities, functions, and
processes, which is not surprising given that all were working
in Magnet hospitals. Nurse managers’ priorities were largely
externally driven (e.g., by the Joint Commission, CMS, HIPAA,
etc.) and therefore were similar; although specific safety and
quality initiatives differed across hospitals and nursing units.
Even though the hospitals were remarkably similar in their
safety, quality, satisfaction, fiscal, and market share goals,
they differed in the number of initiatives underway, the strate-
gies used for improvement, and the level of staff involvement
in the initiatives. The growing national focus on safety and
quality suggests that nurse managers will encounter even
more initiatives in the future. The results of the communi-
cation network study [17] suggest that different initiatives
may be needed to improve specific safety and quality out-
comes. If this proves to be the case in other settings, then
nurse managers will find improving outcomes even more
challenging—and the need for decision support to optimize
a solution for their particular unit will become even more crit-
ical.

Nurse managers were generally systematic in collecting
data about the cause of safety and quality problems. How-
ever, the managers often jumped quickly to a solution—and
the solution was likely biased toward remedial education for
staff. Decision support tools that suggest alternative solutions
could be helpful in preventing premature action.

The availability and level of integration of IT differed across
hospitals. More technology was associated with higher fall
rates [17]. As the number of technologies on a nursing unit
grows, it can add to the combinatorial complexity to the point
where the multiple technologies detract staff from the direct
patient observation required to prevent falls [22]. The hospital
with the longest list of IT applications had the least integra-

tion, and the lack of integration was viewed by nurse managers
as problematic.

Although a great deal of data was available to nurse man-
agers, these data had to be accessed from multiple sources and
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nformation systems. Hospital and nursing dashboards were
enerally available and were reported to be useful because
hey combined data from different sources into one easy-
o-read display. To be most effective, decision support tools

ight need to summarize results in a similar dashboard for-
at.
Managers received numerous reports about quality, safety,

uman resources, and finances, frequently via the hospital’s
ntranet. Some reports were pushed to managers; others had
o be intentionally accessed. Nurse managers reported that

ost of the reports were useful; however, acuity or finan-
ial reports were sometimes exceptions, either because they
ere not provided at the unit level or because some data were
issing, misclassified, erroneous, or late. Decision support

ools such as DyNADS are likely to depend on data collected
rom several sources, perhaps at different times. Ensuring
hat the data used are accurate and current will be a chal-
enge.

The nurse managers in our study were experienced,
lthough their educational preparation varied from baccalau-
eate to master’s degree. Only one manager was responsible
or more than one unit. Each worked long hours and reported
ittle time for planning other than when they were driving
o work. Although they received many discrete reports on
heir unit’s performance, none of the nurse managers reported
he availability of decision support tools to facilitate plan-
ing.

Staff skill levels varied among the units. Tenure
aried—and there was some correlation with hospitals.
ow staff were utilized differed (for example, charge nurses

unctioned in various ways—either to support staff or to
arry out specific projects). More orientation and continuing
ducation were observed in units with more baccalaureate-
repared RNs. Because this was also associated with hospital,
his difference may well be due simply to hospital continuing
ducation policies. It will be useful to have, as part of decision
upport, staff education variables.

The frequency with which informal leaders (communica-
ion hub, authority, etc.) varied among staff, and particularly
mong roles, was surprising. On some units, PCTs and UCs
ere as likely to have central communication roles as RNs.
lancy refers to these informal leaders as “positive deviants”

23]. These “diamonds in the rough” [23] have many informal
onnections with other staff and quickly learn from their con-
acts (both inside and outside the unit) how to work around
nfriendly rules or technology to get the job done. Others
hen follow their leadership. Further research will be needed
o explore more fully the impact of these informal leader-
hip roles on safety and quality outcomes. For the present,
e can only encourage others to include communication
etwork measures within administrative decision support
ools.

Some nurse managers hired experienced emergency med-
cal technicians (EMTs) into PCT positions because of their
dditional skills and ability to manage stress. Nursing units
here PCTs reported greater control over their practice also

ad lower patient fall rates. The same was not true for
Ns. This discrepancy is likely due to the fact that PCTs
re more often at the bedside observing patients. The infre-
uent continuing education provided for non-licensed staff
f o r m a t i c s 8 0 ( 2 0 1 1 ) 698–707 705

on some units should be explored further in other settings in
light of their centrality to unit communication patterns and
safety outcomes in this study. These findings highlight the
importance of including, but differentiating, licensed and non-
licensed staff in decision support tools for nurse managers.

4.1. Limitations

Our sample of nursing units was small and more homoge-
neous than would be ideal. All three hospitals had achieved
Magnet status, which further contributed to similarities in the
data they collected and reported. Non-Magnet hospitals may
be less similar. Arizona hospitals typically experience sea-
sonal census variations because of the many winter visitors,
but one of the hospitals was experiencing an unusually large
drop in census at the time of data collection, which may have
affected their results.

Our interview questions did not ask explicitly about the
purpose of the hospital (or unit); therefore, functional pur-
poses were inferred from informant responses, as well as from
information on the hospital’s website. Our questions focused
largely on quality and safety, so most respondents described
goals, strategies, and issues related to those areas. This may
have resulted in a less complete picture of the unit, but the
focus was appropriate for our purposes because DyNADS tar-
gets unit safety and quality outcomes. Even with the focused
questions, some of the data we collected was beyond the scope
of our project so considerable pruning and condensing of the
preliminary thematic units was necessary.

Most CWAs focus on a single site and often a single activity.
Our focus was considerably broader. We would have liked to
have spent more time observing nurse managers directly as
they worked; but this was not feasible, given the scope of the
study. Nonetheless, the 1-h interviews provided us with a good
understanding of the environment into which DyNADS or any
decision support tool must fit, the questions it must answer,
and how it might fit into the nurse manager’s workflow.

There continues to be disagreement in the field on the
best terminology for a WDA. Some proponents of CWA (e.g.,
[4]) argue that only nouns must be used because the goal
is to describe the environment. Others (e.g., [8] encourage
verb forms as well, especially for functions. We attempted to
use nouns throughout, but found it extremely difficult—and,
in the end, not as useful. It may be that nurse managers’
environments are much less constrained by their phys-
ical environments than by conceptual and interpersonal
factors—at least at the purpose, priority and function levels. In
any case, because DyNADS is a planning and decision support
tool for evaluating and improving organizational performance,
this approach was a better fit.

4.2. Conclusion and recommendations

The CWA proved to be very useful. We collected critical infor-
mation about the environment in which nurse managers try
to improve quality and safety outcomes on their units and

the many constraints imposed by that environment on their
ability to improve outcomes. The semi-structured interviews
enabled us to collect the needed information efficiently. Gen-
eralization of the results is limited because of the small sample
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Summary points
What is already known about the topic?

• The quality of patient care in the US continues to be
an issue.

• Nurse managers are challenged to improve patient
safety and quality on their units and have few decision
support tools available.

• Partial or complete Cognitive Work Analysis has been
used successfully to describe a variety of environ-
ments.

What this study added to our knowledge?

• Described the environmental constraints on nurse
managers’ ability to improve safety and quality out-
comes

• Clarified nurse managers’ need for decision support
tools that can help them plan innovations to improve
outcomes in an increasingly complex environment

• Identified design constraints that must be considered
in developing decision support tools for nurse man-
agers

of Nursing Communicating Nursing Research Assembly, April
14–17, 2010, Glendale, AZ; the 2nd Annual Institute on Systems
Science and Health, June 14th, Columbia University, New York
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and the homogeneity of the sample (all medical-surgical units
in Magnet hospitals). Although direct observation might have
added detail, our needs for efficiency, as well as the nursing
and nursing management backgrounds of our interviewers,
made this a better approach for our purposes. We did not
evaluate the physical layout of the unit, but plan to do that
in future studies because the physical layout may constrain
communication patterns among staff.

As organizations evolve, they become more complex and
therefore more challenging to manage [24,25]. Optimizing
patient quality and safety while staying within a budget and
maintaining a qualified staff is an exceedingly difficult prob-
lem that cannot be solved with an Excel spreadsheet. Nurse
managers need decision support tools that are equal to the
complexity of the problems they face, that can deal with multi-
factorial problems in ways that synthesize the disparate issues
nurse managers encounter into higher level concepts and
allow them to test hypotheses about the kinds of solutions
they might implement in a safe, virtual environment. By stim-
ulating higher level thinking, managers might be less likely to
engage in “fire stomping” or jump to quick solutions without
considering the larger picture. New computational modeling
tools are available that could help nurse managers cope with
the increasing complexity, at least in terms of the personnel
optimization problems they face [26]. More sophisticated deci-
sion support tools, such as DyNADS, will be needed to provide
decision support for improving quality and safety outcomes.
To fit into nurse managers’ workflow, these tools must be easy-
to-use and accept as input current, electronically available
hospital data. Some of the data needed by DyNADS are avail-
able in hospitals in electronic format. However, the surveys
we used for our study to collect data from staff and patients
differed from those currently used in the hospitals. Further
research will be needed to evaluate the degree to which the
different instruments produce comparable results. Our results
suggest that, with few exceptions, the actual end users of
these tools are likely to be administrative staff that will, under
the direction of the manager, input the data, run the simula-
tion, and generate the reports. Still, the primary beneficiary of
the decision support provided will be the nurse manager.

Based on the results of the CWA, it is clear that if DyNADS,
or any other decision support tool, is to be maximally useful
to nurse managers, it must incorporate data that are already
collected by the hospital for other purposes to minimize
the need for additional data entry, synthesize data from
these multiple sources, and provide effective, timely decision
support. The degree to which existing data map onto existing
DyNADS variables and can be imported directly into DyNADS
has yet to be fully determined. However, finding that hospitals
are collecting some data using the same questionnaires and
that those data are available in common formats (Excel or
Access) is encouraging. Ultimately, the decision support
offered by DyNADS should focus on decisions related to the
quality, safety, timeliness, and cost of care, utilize available
data to the extent possible, and efficiently provide nurse
managers with easy-to-understand reports that evaluate the
relative impact of changes in the unit’s physical structure,
communication structure, culture, staffing levels, and staff
expertise and experience—factors over which they have direct
control.
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