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Abstract. Proper identification of all stakeholders and the comprehensive assessment of their evolving and often conflicting
Needs, Wants, and Desires (NWDs) is a fundamental principle of human factors science and human-centered systems engi-
neering; it is not yet a consistent element in development and deployment of new health information technologies (HIT). As
the single largest group of healthcare professionals, nurses are critical stakeholders for these new technologies. Careful analy-
sis can reveal nurse stakeholder dissonance (NSD) when integrating new technologies into the healthcare environment. Stake-
holder dissonance is a term that describes the conflict between the NWDs of different stakeholders which, if left unresolved,
can result in dissatisfaction, workarounds, errors, and threats to patient safety. Three case studies drawn from the authors’ ex-
perience in a variety of acute-care settings where new HITs have been recently deployed are examined to illustrate the concept
of NSD. Conflicting NWDs, other stakeholders, and possible root causes of the NSD are analyzed and mapped to threats to
patient safety. Lessons learned, practical guidance for anticipating, identifying, and mitigating NSD, future research and impli-

cations for HFE and nursing practice are discussed.
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1. Introduction, problem and purpose

In the United States (US), as documentation re-
quirements from regulatory and accrediting agencies
such as the Centers for Medicare and Medicaid and
The Joint Commission (TJC) have become increa-
singly more stringent, and the nation’s healthcare
facilities and providers are gearing up to demonstrate
“meaningful use” under the HITECH incentive pro-
visions of the 2009 ARRA Bill, there is a dramatic
increase in the implementation of new Healthcare
Information Technology (HIT) at all levels of the
healthcare delivery system. Vendors are touting a
plethora of computerized electronic health record, e-
prescribing, and ordering systems with the promise
of streamlining older forms of documentation, im-
proving communication, reducing errors, and in the
process, “saving lives”. Despite this climate of op-
timism and fervor, reports of adverse “unintended
consequences” [1, 2, 3] or “e-iatrogenesis” [4] never-

theless exist. As the single largest group of healthcare
professionals [5], and principal patient advocates,
nurses are critical stakeholders for these new tech-
nologies. Careful analysis can reveal nurse stake-
holder dissonance (NSD), when integrating new
technologies into the healthcare environment. Stake-
holder dissonance is a term that describes the conflict
between the Needs, Wants and Desires (NWDs) of
different stakeholders, which if left unresolved, can
result in dissatisfaction, workarounds, errors, and
threats to patient safety [6].

The purpose of this paper is to analyze three case
studies drawn from acute care settings to illustrate
specific examples of Nurse Stakeholder Dissonance
(NSD) that arose during the recent implementation of
a new HIT. Lessons learned, practical guidance for
anticipating, identifying, and mitigating NSD, as well
as implications for patient safety, future research and
practice is discussed.
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2. Methodology and theoretical development

The concept of stakeholder dissonance (SD) is the
framework for the current study, based upon earlier
research conducted by Samaras and Samaras [7] and
subsequent formal concept analysis [8], using Walker
and Avant’s approach [9]. Results of that analysis are
beyond the scope of this short paper, but include that
(@) SD is readily distinguished from Festinger,
Riecken, and Schachter’s cognitive dissonance (CD),
[10] and (b) it describes disharmony among those
having a stake or claim in the outcome of an endea-
vor, a collision of values between “any group or in-
dividual who can affect or is affected by the
achievement of the organization’s objectives” [11]. It
is simply the conflict between the “Needs, Wants and
Desires (NWDs)” of different stakeholders (where
“Needs” = must have it; “Wants” = like to have it;
“Desires” = I’ll know it when | see it). If left unre-
solved, SD can result in dissatisfaction, workarounds,
errors, and threats to patient safety [6].

Case studies were developed from the authors’
personal experiences as Registered Nurses in the
acute care settings described in each specific case
study. Each case study was analyzed for sources of
NSD and conflicting NWDs, other stakeholders, and
possible root causes of the conflict (see Table 1).
NSDs were then summarized and mapped to the
threats to patient safety exposed in the three case
studies (see Table 2).

3. Case studies
3.1. Case One: Post-operative Unit and CPOE

Case Study 1 occurred in a 36-bed post-operative,
medical-surgical and orthopedic unit of a Regional
Medical Center in the Southwest US. This inpatient
acute-care unit deals with a range of diseases and
problems such as small bowel obstructions, ventral
hernia repairs, elective total joint procedures, and
fractures resulting from falls and other traumatic
events. There are currently approximately forty team
members working on the unit (days and nights)
which include registered nurses (RN’s), patient care
technicians (PCT’s), health unit coordinators
(HUC’s), and team leaders (TL’s). Team members’
ages range from 20-70; this diverse age group contri-
butes to a variable learning curve regarding the new
Computerized Provider Order Entry (CPOE) system.

The unit CPOE ties in with barcode medication ad-
ministration and electronic charting.

Interruptions between the HUCs, RNs, and physi-
cians have become a major issue on this unit since
the CPOE implementation. Currently, there are spe-
cific written orders that physicians use on pre-printed
order sets and they do not correspond with the CPOE
screens. These orders may or may not have path-
ways into the order entry system. For example, a
physician may hand write or verbally order “Foley
catheter to gravity drainage”; to find this in the
CPOE, the non-physician entering the order (as phy-
sicians do not currently enter their own orders) has to
locate the specific verbiage used in the system, which
is “insert Foley”. Because these two orders are not
exactly the same, this type of “translation” leaves a
lot of room for human error, medication errors, and
misinterpretation of orders.

On the orthopedic side of this unit, pain control is
a major patient-care issue. The unit introduced a new
anesthetic device shortly after the implementation of
the CPOE system, known as “On Q-Ball”. This de-
vice provides continuous pain relief delivered by a
400ml ball of 2% Ropivacaine or a continuous flow
of 5% Marcaine. It involves insertion of a small
catheter, much like that of an epidural, into the groin,
back, or rib area for pain relief, controlled by a dial
that allows the medication to run from 2ml/hr -
14ml/hr. The amount of pain relief is determined by
dose of medication “dialed”, as well as the accuracy
of anatomical placement to cover the affected nerves.
Correct placement can also affect whether a patient
can move their toes or dorsi-flex their feet, which
nurses monitor. The Q-ball orders are managed by
Anesthesiology, with about twenty different orders
accompanying this type of pain management regimen.
These companion orders include alternative pain
management, if the anesthetic is ineffective in a giv-
en patient, management of “itchiness” and other side
effects of the drugs, “select a flow” dosages, and the
periodicity for required circulation, motor and sensa-
tion (CMS) checks . Many additional orders accom-
panying the Q-ball are among the most commonly
missed or misinterpreted. Since the CPOE system
does not contain “order sets”, every single one of the
orders comprising a “set” has to be entered by hand.
What the prescriber writes on the paper is left to be
“interpreted” by the person entering the orders, based
upon available choices. While pharmacy enters the
orders regarding the medications, the HUC, RN or
TL is left to find the rest of the information within
the CPOE system. Some of the staff is savvier with
computer terminology and with finding information
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using the computerized terms, while others are less
so regarding the HIT terminology. Because some of
the orders do not have a pathway in the system, staff
has resorted to typing up the orders and inserting
them under a “miscellaneous” order category. Need-
less to say, this leaves the nursing and other staff
routinely searching for the orders and during chart
audits, as well; it increases the chance for order entry
error and missed orders.

Another issue has arisen in transcribing the orders
directly from the pre-printed order sets. It is often
difficult to determine precisely what the prescriber
wants with regards to the medication administration,
resulting in numerous telephone calls placed to the
physician for order clarification. One such example
is found in the “select-a-flow” dosages. When the
anesthesiologist writes 6mls/hr on the order sheet,
then 6mls/hr is entered as such by the pharmacist,
and is the dose available to the patient. However,
many times the physician intended their order to be
interpreted as a range, so that the dosage can be
turned up or down as needed for pain relief. When
the range is not explicitly entered electronically there
is a gap in communication and no corresponding
range is entered by pharmacy; this ultimately results
in the potential for poor therapeutic pain management
for the patient. Part of the problem in implementing
pain control for total joint patients, which is often
overlooked, is that these patient’s need to have ade-
guate movement and strength to participate in thera-
py as well as fluctuating requirements for pain relief.
A single fixed dose does not provide sufficient flex-
ibility to meet these evolving requirements. (See
Table 1 for a summary of sources of NSD and con-
flicting Needs Wants and Desires (NWDs), other
stakeholders (SH) involved and possible root causes
for this case study.)

3.2 Case Two: Trauma Center implementing a CPOE

Case Study 2 occurred in the special trauma
room/suite in the operating room department for a
Level 1l Regional Trauma Center in the US. This
operating room is often used for trauma patients with
multiple life-threatening injuries. This case involved
a critically injured patient brought to the trauma suite

for surgery to identify the source of bleeding and to
help replace depleted blood volume. Due to the se-
verity of bleeding, multiple units of blood product
were needed. Unfortunately, sufficient blood product
was not made available for administration due to
CPOE-related problems and interagency barriers.
Although the patient was severely injured and would
likely have expired from these injuries, the cascade
of failures, including problems with the new CPOE,
may have contributed to this death.

Time is not a ready luxury when dealing with a pa-
tient that is losing blood volume faster than it can be
replaced. In this situation, the trauma team was una-
ble to effectively convey the urgency of the situation
to the Blood Bank through the new CPOE as it was
configured -- the system itself was limited and re-
quired staff to enter repeated single unit orders, rather
than allowing for a single order for larger amounts of
blood product at one time. Months earlier, a massive
transfusion order could have been given verbally, but
now with the introduction of the CPOE, the Blood
Bank required that all orders had to be sent electroni-
cally. In this emergency, computer orders for more
units of blood could not be entered quickly enough to
stay on top of the patient’s need for large quantities
of blood products, thus resulting in a limited (and
inadequate) supply of blood products available for
infusion into the patient. ~ Although the Blood Bank
was functioning within their established policies and
procedures, which did not allow them to release
blood products without an electronically-generated
physician order, there was no mechanism in place to
order the large quantities required for this patient
beyond issuing constantly repeated single unit order
requests for blood products. This ordering hurdle
proved to be insurmountable and too time consuming
for the trauma team, who were simultaneously deal-
ing with the other emergency care needs of this criti-
cally-injured and hemorrhaging trauma patient. Calls
made to the blood bank describing the criticality of
the situation and demanding blood products were
responded with, “We will issue blood products when
we have received appropriate physician order entry.”
The trauma team staff involved in resuscitation effort
felt helpless as they were unable to access the neces-
sary lifesaving resources for this patient. (Refer to
Table 1, Case Study 2 for further analysis).
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Table 1: Summary of sources of NSD/conflicting NWDs, other stakeholders (SH), & possible root causes by case study

CASE 1: Post-operative, Medical-surgical and Orthopedic Unit employing a CPOE

Source of NSD/Conflicting NWDs Other SH Possible Root Causes
1) Interruptions A. Patients i Poor understanding of workflow
2)  Pre-printed order sets not found in CPOE; may or B. Families/care- ii. Poor delineation of roles and accountability

may not have pathways in the order entry screen givers iii. Lack of standardized communication channels
3) Language/terminology/semantic mismatch between | C. MDs and procedures

MD-written order/screen entry options/pharmacy (Surgeons, iv. Terminology discrepancies

interpretations Anesthesiologists) V. Training and computer aptitude discrepancies
4)  MDs did not enter their own orders D. HUCs Vi. Difficulties in adapting system to changing care
5)  Several disciplines involved in ordering process E. PCTs and medication delivery options (costs in terms of
6) Complex and/or contingency orders that involve F. TLs staff, equipment, time)

discretionary judgment by nurses G. Pharmacists
7)  Opportunities for “missed” orders H.  Administrators

I

IT designers,
implementers

CASE 2: Level 1l Regional Trauma Center employing a CPOE

Source of NSD/Conflicting NWDs Other SH Possible Root Causes
8)  Blood bank policy conflicting with hospital policy | A, B.,C.G., H., I, (as Vii. Interagency policy conflicts not anticipated
9) Blood Bank regulations vs. actual real-time need above), and viii. Failure to identify or anticipate critical system re-
for blood products. _ J. Insurers quirements “needs” (e.g., to deal with acute trau-
10) Prewous_ly verbal” order accepted; now must be K.  Blood Bank per- ma with massive blood loss) across agencies &
electronic sonnel and admin- -
11) Inadequate mechanism in the order entry form to istrators ) disciplines )
properly order amount of blood products required IX. Failure to recognize need for Safety redundancy
(e.g. only “stat” box option) (ways to override system during transition to
12) Transition to new system, limited staff familiarity, CPOE)
and possibly inadequate training X. (i. as above) Failure to adequately consider nurs-
13) Poor understanding and coordination of trauma ing workflow in the context of other stakeholders’
team needs and workflow by blood bank, IT, others workflow
14) Conflicting staffing priorities — keeping up with the . L .
CPOE ordering v. need to take care of the patient 1. Communication problems engendered by the in-
15) Medical staff: nurses and physicians felt helpless as troduction of the HIT
they could not replace the patient’s blood volume Xii. System inflexibility
to help sustain life and provide necessary care.
CASE 3: : Intensive Care Unit employing a new EMR
Source of NSD/Conflicting NWDs Other SH Possible Root Causes
16) Double documentation (paper and EMR), increases | A. through J. (as i. & x. (as above)
nursing workload, & detracts from direct patient above), and Failure to adequately consider nursing workflow,
care time L. Regulators especially as it relates to double charting and in-
17) Incongruity between nursing care and perceived creased workload
documentation requirements, EMR structure and viii, xi, & xii. (as above)
organizational/regulatory goals for documentation Especially related to failure to identify/anticipate
critical system requirements to effectively reflect
patient care and status
Xiii. Conflicting organizational priorities

3.2 Case Three: Intensive Care Unit and an EMR

The setting for the third case study is a 38 bed In-

the EMR as required by regulatory agencies. While
the EMR is recognized to be beneficial to organiza-
tional goals, its use is perceived by nurses on this unit

tensive Care Unit (ICU) located in an urban Level Il
trauma center in Northern Colorado where the intro-
duction of the Electronic Medical Record (EMR) is
creating dissonance among the nursing staff stake-
holders. In this ICU, the EMR is used throughout the
course of the patient’s stay. A patient’s admission
history and assessment is recorded through the EMR.
In addition, medication administration, treatments,
education, and discharge planning are all recorded in

to be in direct conflict with the caring, humanistic
perspective that defines nursing practice. Nurse
stakeholder dissonance in this setting has evolved as
the EMR has become increasingly utilized in patient
care. Nurses on this unit are required to document on
a paper record, as well as in the EMR. This imposi-
tion to spend increased time for dual documentation
is perceived by nurses as diverting attention from
their more important focus on direct patient care.
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Additionally, nurses are required to quantify and
categorize the care they provide based on pre-
determined fields in the EMR. For example, it is a
TJC requirement to document a pain assessment on a
patient. There is currently no option in the EMR to
note if the patient is sleeping. Nurses are then faced
with a decision: 1) assume the patient has no pain,
because they are sleeping, 2) wake the patient to ask
about their pain level, or 3) skip the documentation
entirely. Each one of these options is likely to cause a

conflict for the nurse, whose first concern is provid-
ing patient-centered care. These issues have resulted
in “workarounds” and inaccurate documentation in
order to remain compliant with documentation re-
quirements. In addition to nurse dissatisfaction, there
is potential for dissonance from patients, managers,
physicians, and regulatory agencies due to these in-
accuracies and threats to safety that may emerge as a
result of these maneuvers.

Table 2: Summary of identified Nurse Stakeholder Dissonance (NSD) mapped to threats to patient safety

Nurse Stakeholder Dissonance

Threats To Patient Safety (physical, psychological, and financial safety)

NSD Related to Nursing Values of Caring and Patient Advo-
cacy

Nursing practice is based upon caring; advocacy is a fundamental
principle of the nursing code of ethics [12].

In these case studies, missed orders, incorrect orders and dosag-
es, poor pain management, feelings of helplessness, and inade-
quate means for ordering needed blood supplies threaten these
core nursing values and roles.

Case 1) Misinterpretation of order:

— Potential for error and threat to patient safety

— Poor pain management

— Reduction in quality care and patient satisfaction may also result in
financial impacts to patient related to incorrect orders

Case 2) Problems with the HIT implementation:
— Resultant failure to procure adequate blood supplies
— Contributed to an unacceptable patient outcome — death.

NSD Related to the Domain and Scope of Practice of the
Nurse

When nurses are pushed beyond their scope of practice, judgment
may be compromised that may result in threats to patient safety.
Similarly, when nurses are unable to utilize their full capabilities
and professional judgment, they may not practice according to
their level of practice or accepted standards of care [13].

In the case studies, this was demonstrated by failures in commu-
nication, in procuring needed supplies, in adequately considering
nursing practice and workflow, as well as in general inflexibility
of systems to meet changing requirements.

Case 1) Over or under reliance on nursing judgment or discretion as a
result of poorly delineated orders — may result in threat to patient safety
and jeopardize nurses’ licensure

Case 2) Nurse may be unable to provide adequate care to standard of prac-
tice

Case 3) Nurses may be unable to effectively document their care according
to their professional judgment and standards; this may result in poorer
patient communication and resultant threats to patient safety

NSD Related to the Provision of Safe, Efficient , Effective,
Patient-Centered Care

Providing safe, efficient, effective, evidence-based, patient-
centered care are central hallmarks of the Institute of Medicine’s
agenda for quality healthcare [14]and provider education [15]

Case 1) Misinterpretation and potential for missed order; need for nu-
merous calls for order clarifications wastes time and fails to optimally
meet patient needs; interruptions divert attention away from patient care
Case 2) Conflicting RN priorities — keeping up with the institutionally-
required CPOE ordering v. need to take care of the patient; inability to
provide efficient and effective care, resulting in poorer patient outcomes
Case 3) Double documentation (paper and EMR):

— Increases nursing workload

— Detracts from direct patient care time

Case 3) Incongruity between nursing care and perceived documentation
requirements, EMR structure and organizational/regulatory goals for do-
cumentation :

— Nursing workarounds

— Inaccurate documentation may result in errors

— Widespread dissatisfaction may threaten patient safety and care
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In the sleeping patient example above, the patient’s
pain may not be adequately addressed. This can result
in patient dissatisfaction, delayed healing, and emo-
tional harm. There is also the potential for adverse
organizational ramifications, including poor Hospital
Consumer Assessment of Health Providers and Sys-
tems (HCAHPS) scores and even lawsuits. Problems
with the EMR may be rooted in a failure to adequate-
ly consider nursing workflow. Current practice on
this unit requires both paper and EMR charting. This
dual charting system increases the workload for
nurses, as well as increasing time constraints result-
ing in workaround practices and less time for patient-
centered care. Additionally, there is incongruity be-
tween the EMR documentation and nursing docu-
mentation. EMR documentation is often focused on
achieving organizational goals such as the Surgical
Care Improvement Project (SCIP) and National Pa-
tient Safety Goals (NPSG), while nursing documenta-
tion is aimed at patient-centered care. This discrepan-
cy between objectives can create a new dichotomy
that requires further consideration. (Refer to Table 1,
Case Study 3 for analysis).

4, Critical evaluation

Review of the three case studies demonstrates that
common themes of NSD begin to emerge from the
analysis of individual sources of NSD and conflicting
NWDs (see Table 1). Conflicting NWDs are found
related to: a) nursing values of caring and patient
advocacy, b) the domain and scope of nursing prac-
tice, and c) the provision of efficient, effective, pa-
tient-centered care (See Table 2). Furthermore, we
see threats to patient safety (emotional, physical, and
even financial safety) that are directly related and
mapped to these NSD themes in Table 2.

4.1. Lessons learned

In the Case 1 facility, actions have been taken to
address the problems identified in the case study.
The need for orthopedic surgeons and the anesthesi-
ologists to collaborate on flexible pain management
protocols that allow the nurse to use professional
judgment to adjust “select-a-flow” medication dosag-
es within appropriate ranges based upon the patient’s

CMS assessment and pain rating has been recognized.

These protocols must then be reflected precisely in
the CPOE system to ensure correct communication

and follow-through. The hospital now holds focus
groups (including IT, physicians, RN’s and others
responsible for order entry), so that every discipline
is on the same page before the introduction of new
treatments and procedures. By the middle of 2012,
prescribers will be responsible for entering their or-
ders directly into system. This should minimize mi-
sinterpretation of orders; it will not resolve problems
identified with direct provider order entry.

The Case 2 setting has made a number of changes
as a result of this incident. A Massive Transfusion
Protocol was developed for critically hemorrhaging
and potentially salvageable patients. This protocol
only requires two orders to be entered: one to start the
massive delivery of blood products, and the other to
stop it. Upon entering the order, an automatic 10
units of red blood cells would be delivered and the
Blood Bank will endeavor to “stay head” with mul-
tiple units of blood products at the ready (e.g. units of
fresh frozen plasma, cryoprecipitate and platelet
packs). This protocol also requires the Blood Bank to
make hourly phone calls to the operating room, fos-
tering open communication and monitoring of the
patients’ progress.

In the ICU setting from case study 3, nurses are
still performing dual charting and still finding them-
selves frustrated with an increased workload that di-
verts them from patient care. The situation remains
fraught with NSD.

4.2. Conclusions and recommendations

By examining three illustrative case studies,
sources of NSD have been identified, including the
large contribution played by conflicts between nurses
and other stakeholder NWDs, during the introduction
of new HIT. Ideally, a priori and iterative assessment
of all stakeholder NWDs during the design and dep-
loyment phases of the new technologies would facili-
tate identification and mitigation of SD before prob-
lems occur and lives are lost [16]. As shown in this
analysis, NSD can be directly linked to significant
threats to patient safety; recognizing and resolving
NSD warrants particular attention both before HIT
deployment and during its useful lifetime. More re-
search into the importance of NSD as a factor in the
complex socio-technical domain of HIT implementa-
tion is recommended.
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