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IDENTIFICATION AND EXPLORATION OF THE INFORMATION NEEDS AND
INFORMATION-SEEKING BEHAVIORS OF MEDICAL-SURGICAL NURSES
DURING PATIENT CARE
CARRIE LEE GARDNER
NURSING
ABSTRACT
Errors during the course of clinical practice are common and can lead to adverse
events in hospitalized patients. Insufficient information and lack of clinician knowledge
can serve as major contributing factors to the incidence of errors that occur during patient
care. Nurses at the bedside need immediate access to patient specific information, at the
point of care, and in an easily accessible format. There is a need for better understanding
of the information needs and information-seeking behaviors of medical-surgical nurses.
The purpose of this mixed-methods study was to explore the information-seeking
behaviors of nurses when delivering patient care on medical-surgical units to inform the
development of clinical decision support systems for medical-surgical acute care nurses.
Twenty-five medical surgical nurses were observed for 4-hour observation sessions and
then participated in semi-structured post-observation interviews. Each information-
seeking episode initiated by the nurses was categorized by the need-creating event, the
type of information accessed, the source of information, and the mode/format of
information exchange though a computerized observational data collection tool. Semi-
structured interviews provided more information regarding unmet information needs,
information source preferences, perceptions of accessibility and ease of use of sources,
and personal experiences with information-seeking. Findings revealed that nurse most

often search for information in order to support the patient treatment and the provision of

il



patient care. Information regarding current and new orders and the schedule of patient
care were the most frequently accessed types of information. Nurses in this study most
often accessed electronic sources and utilized information in a computerized format.
Qualitative interview responses supported that nurses felt that information was readily
available and that computerized formats best fit into their normal workflow. However,
problems with navigation of electronic systems and technology failure led to unmet
information needs. The findings from this study support a considerable shift in the
preferred and observed formats and sources of information utilized by nurses in clinical
environments with fully integrated electronic medical records. In addition, data regarding
the times of day that medical-surgical nurses most frequently search for certain types of

information can inform the development of usable and needed clinical decision support.

Keywords: information needs, information-seeking behaviors, information exchange,
medical-surgical nurses, observational tool
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CHAPTER 1
INTRODUCTION

In 2000, the Institute of Medicine published the report “To Err is Human” which
estimated that medical errors result in the loss of 44,000 to 98,000 lives each year in the
United States with the total national cost of these preventable adverse events estimated
between $17 and $29 billion (Kohn, Corrigan, & Donaldson, 2000). A more recent
literature review by James (2013) estimated that medical errors and preventable adverse
events are associated with 210,000-440,000 deaths of patients in the United States each
year. As reported by Makary and Daniel (2016) medical errors are the third leading
cause of death in the United States. In addition to the loss of life and financial costs,
medical errors also lead to loss of trust and decreased satisfaction of patients with the
healthcare system. In subsequent years following the publication of the Institute of
Medicine report “To Err is Human”, there has been a significant response from the
general public, governmental agencies, and professional societies calling for changes to
the healthcare system to promote the safe delivery of quality care to patient consumers in
the United States (James, 2013; Kohn et al., 2000).

As defined by Kohn et al. (2000), safety is “the freedom from accidental injury”
(p.18) and an error is “the failure of a planned action to be completed as intended or the
use of the wrong plan to achieve an aim” (p.4). When reporting the results of the Harvard
Medical Practice Study, Leape et al. (1991) defined adverse events as “an unintended

injury that was caused by medical management and that resulted in



measurable disability” (p. 377). Preventable adverse events can be categorized into errors
of commission, errors of omission, errors of communication, errors of context, and
diagnostic errors (James, 2013). Although human errors are inevitable and can’t be
completely eliminated, better system designs can lessen their frequency. Healthcare
organizations must focus on system changes rather than individual changes and the
simplification of tasks within systems to prevent adverse events and to minimize reliance
on clinician memory (Kohn et al., 2000). Work process standardization can help
minimize and reduce the reliance that clinicians have on memory, and can lead to an
improvement in the access to timely and accurate information during the care of the
patient which can result in improved outcomes (Kohn et al., 2000).

Errors of communication serve as a major causal category for the incidence of
preventable adverse events (James, 2013). Seminal studies by Leape et al. (1995) and
Wilson et al. (1995) reported that insufficient information and inadequate clinician
knowledge serve as major contributing factors to the incidence of medical errors that
occur during the provision of patient care. A retrospective review conducted by Wilson et
al. (1995) identified that 51% of the reported adverse events (2,353) were highly
preventable and recurrence of 42.6% of these events could potentially be prevented with
improvements in information transfer in the forms of education and communication. As
reported by Leape (1995), almost half of all medication errors were linked to the clinician
having insufficient information about the patient or the medication. In addition, this same
study identified, through a systems analysis of adverse drug events, that of the sixteen
major types of system failures the top seven were a result of lack of sufficient

information (Leape et al., 1995). As outlined by the World Alliance for Patient Safety



(2008) a lack of availability and transfer of practice and patient knowledge to clinicians
can contribute to unsafe patient care. Improvements in staff communication and the
communication of test results to clinicians have also been established as a National
Patient Safety Goal (The Joint Commission, 2016). In an analysis conducted by The Joint
Commission (2015), communication problems and information management issues
accounted for the root causes of 85% of the sentinel events reviewed.

As reported by Keers, Williams, Cooke, and Ashcroft (2013b), nurses may spend
up to one third of their time during a shift on activities related to the administration of
medications. In light of the frequency of medication administration by nurses and the
high incidence of errors with medication administration, much of the nursing literature
regarding nursing errors has focused on the process of administering medications. Lack
of knowledge regarding a medication and inadequate knowledge or lack of familiarity
with patients have all been reported as significant factors impacting errors during
medication administration. As reported by Kopp, Erstad, Allen, Theodorou, and Priestley
(2006), 23% of the total errors that occurred in Australia were due to lack of drug
knowledge and 4% were due to lack of patient information. More recent studies have
continued to demonstrate the connection between lack of information, poor
communication, and drug administration errors (Harkénen, Ahonen, Kervinen, Turunen,
& Vehvildinen-Julkunen, 2015; Keers et al., 2013b; Pham et al., 2011). Communication
was found to be the second most common contributing cause for emergency department
medication errors (11% error occurrences) in a study by Pham et al. (2011). In their
systematic review, Keers, Williams, Cooke, and Ashcroft (2013a) cited inadequate

knowledge and communication as major causes of medication errors. Harkdnen et al.



(2015) reported that if nurses consulted and asked for information from other
professionals during medication administration the risks of errors in medication
administration increased three-fold. Through studies utilizing self-report measurements,
nurses and healthcare professionals have also identified lack of pharmacological
knowledge and inadequate awareness of high-risk medications as causes for medication
administration errors (Cheragi, Manoocheri, Mohammadnejad, & Ehsani, 2013; Kim &
GyeongAe, 2014).

Clinicians must have accessible and available information pertinent to the patient
to promote safe and effective care (Institute of Medicine, 2001). Nurses provide
continuous patient care in the healthcare setting and comprise one the largest groups of
healthcare providers. In addition, they make multiple and complex clinical decisions and
are responsible for collecting, communicating and storing large amounts of information
from a variety of sources during patient care (Corcoran-Perry & Graves, 1990; Kelley &
Brandon, 2012). Nurses in clinical practice frequently make decisions in the clinical
setting under uncertain conditions (Banning, 2008; O'Neill, Dluhy, & Chin, 2005). This
uncertainty during the decision making process and the occurrence of unstructured tasks
can lead to variations in patient care (Banning, 2008). In order to make informed clinical
decisions, nurses at the bedside need immediate access to patient specific information, at
the point of care, and in an easily accessible format. Health information technology (HIT)
can provide a platform for the communication and delivery of information to nurse
(Berner, 2009). The design of information technology that will fit into workflow and best
deliver information to nurses is dependent on understanding how nurses access and use

information during the course of patient care (Moss & Elias, 2010).



Clinical decision support systems (CDSS) are a type of health information
delivery technology that can aid clinicians by providing them with immediate access to
automated information pertinent to the care of the patient (Berner, 2009; Institute of
Medicine, 2001; Van de Velde et al., 2016). By providing the right information, to the
right person, in the right format, through the right channel, at the right time in the patient
care process, CDSS have the potential to improve patient outcomes and the quality of
patient care (Osheroff, 2009; Saba & McCormick, 2011). The primary purposes of CDSS
are to assist clinicians in the problem solving process, to support clinical judgment, and to
improve the effectiveness of the clinical decision making process (Saba & McCormick,
2011). However, disruption of routine workflow practices by the CDSS typically leads to
poor utilization and lack of adherence to recommendations. Customization of CDSS into
the routine workflow of clinicians is imperative to encourage clinician use of system
functions (Berner, 2009; Karsh, 2009). Understanding the information needs and the
workflow of the clinician helps to improve the usability and utilization of the CDSS in

clinical practice.

Information Needs of Nurses
An information need is a subjective experience that occurs in the mind of a person
and emerges in response to different types of motives such as unlearned motives, social
motives, economic motives, physiological motives, and cognitive needs/motives. This
need for information and a lack of information lead to a cognitive state of uncertainty and
stress which serves as an activating mechanism for the person to seek information

(Potnis, 2015; Wilson, 1997). The literature supports that nurses most frequently seek



information to help them make patient care decisions, and nurses also value and desire
information about the patient both clinically and personally (Blythe & Royle, 1993;
Kelley, Docherty, & Brandon, 2013). Observational studies of nurses and other health
care providers in the acute care clinical setting have supported the following categories of
nursing information needs: demographic patient specific information, plans of care
(including treatments and schedules), physiological trends and norms, teaching,
institutional protocols and policies, medication related issues, and responses to care and
treatments (Blythe & Royle, 1993; Kelley et al., 2013; Kelley & Brandon, 2012;
McKnight, Stetson, Bakken, Curran, & Cimino, 2001; Reddy, Pratt, Dourish, & Shabot,
2002). However, there is a need for further delineation of the categories of information
sought by nurses and a better understanding of how to deliver the needed information to
nurses at the appropriate time and in the appropriate format during the process of daily

workflow (Anton, Woodson, Twose, & Roderer, 2014).

Information Sources and Information-Seeking Behaviors of Nurses

Multiple studies have found and reported that nurses typically prefer to obtain
health information from human resources, such as colleagues and other health care
professionals, while on duty providing direct patient care (Dee & Stanley, 2005a;
Marshall, West, & Aitken, 2011; McKnight, 2006; O'Leary & Mhaolrtinaigh, 2012). As
reported by Marshall et al. (2011), nurses usually consult with a colleague with a
perceived higher level of expertise in the area requiring decision support. In addition, if
nurses do not receive resolution of their clinical uncertainty with their first encounter

with a human resource, many will continue to seek information from a different



colleague. Nurses rely heavily on social interactions, which include informal exchanges
with other colleagues, as a source of practical knowledge (Doran et al., 2007; Estabrooks
et al., 2005). The findings from these studies suggest that social interactions and personal
experiences are the two most frequently utilized sources for nurses to obtain practice
knowledge. These traditionally valued sources of knowledge regarding nursing practice
do not have the evidence-based legitimacy of other more formal sources, such as journals
and databases, which are built on research-based evidence (Dee & Stanley, 2005a;
Estabrooks et al., 2005). However, the structure and constraints of nursing clinical
practice may cause nurses to rely on sources with perceived ease of access (Estabrooks et

al., 2005).

Nursing Use of Clinical Decision Support Systems

Clinical decision making is a complex process requiring sufficient practitioner
knowledge, in addition to a supportive environment and reliable information regarding
patient care (Marshall et al., 2011). The literature supports the use of CDSS by nurses to
support the clinical decision making process in the clinical setting. CDSS can impact
nursing processes during patient care through the utilization of decision support
algorithms, reminders for assessments, and recommendations for interventions for
specific health alterations (Choi, Choi, Bae, & Lee, 2011; Dowding, Mitchell, et al.,
2009). In a study by Choi et al. (2011), nurses expressed a desire and need for CDSS to
remind them of regularly scheduled care and recommended assessment and monitoring
for nursing-specific outcomes such as medication errors, pressure ulcers, nosocomial

infections, and falls. There has also been reported success with systems designed to



recognize early warning signs of patient decline with subsequent decision support and
notification of the rapid response team (Yuan, Finley, Long, Mills, & Johnson, 2013).
Utilization facilitators included the resilience of nurses in clinical practice, trust in the
system combined with clinical judgment, and ability to adapt the system to the work
environment (Campion, Waitman, Lorenzi, May, & Gadd, 2011; Dowding, Mitchell, et
al., 2009). Success has also been demonstrated when CDSS are integrated into an existing
system or previously implemented algorithms. By utilizing existing systems and
algorithms, the potential impact on the cognitive and physical workflow processes of the
nurse can be decreased (Hoekstra et al., 2010).

Despite the documented utilization of CDSS and computer information systems in
the clinical setting, many nurses report dissatisfaction with systems due to poor
navigability and inadequate support for nursing-sensitive documentation. Workflow
designs and human-computer interaction can significantly impact the implementation
process and subsequently the usability and successful utilization of the system (Dowding,
Mitchell, et al., 2009; Yuan et al., 2013). As reported by Dowding, Mitchell, et al. (2009),
nurses often develop “work-around” processes and override recommendations in order to
make the CDSS fit into their clinical workflow. As a result of these actions of incorrect
usage, CDSS technology can actually lead to an increase in errors and variations in
clinical practice. Even in studies where nurses responded positively regarding the
computerization of documentation and decision support, there was a desire for better
performance and more specificity in terms of nursing workflow (Choi et al., 2011;

Kossman & Scheidenhelm, 2008).



Rationale for the Study

Early research in the area of nursing information needs provided broad categories
of the types of information needed by nurses during patient care (Corcoran-Perry &
Graves, 1990; Lange, 1992). However, much of the literature focusing on the information
needs of nurses are from dated studies that occurred before the widespread introduction
and implementation of electronic sources of information into clinical practice. This study
was needed because of the changes to practice and workflow that have evolved related to
these new information sources. There was a lack of current observational studies looking
at the information needs, information-seeking behaviors of nurses, and chosen
information sources in a more current technology rich practice environment. More recent
studies, that did account for the integration of electronic information sources into clinical
practice, only recruited nurses practicing in specialty and critical care areas (Kelley &
Brandon, 2012; Newman, Doran, & Nagle, 2014; Newman & Doran, 2012; Reddy et al.,
2002). A current study utilizing structured real-time observations of medical-surgical
nurses in a practice environment with electronic information sources was needed to
generate quality data which will add to the body of knowledge regarding nursing

information needs and behaviors.

Purpose
The purpose of this mixed methods study was to explore the information-seeking
behaviors of nurses when delivering patient care on medical-surgical units to inform the

development of CDSS for medical-surgical acute care nurses.



Specific Aim
The specific aim for this dissertation was to observe and describe the information-
seeking behaviors of medical-surgical nurses in an acute care facility to inform and guide

the development of CDSS.

Research Questions

The following research questions were used for this study:

1. What are the observed information-seeking behaviors of medical-surgical
nurses in an acute care facility when delivering patient care across an entire
shift?

2. What are the observed purposes for medical-surgical nurses seeking
information in an acute care facility when delivering patient care across an
entire shift?

3. What are the sources of information accessed by medical-surgical nurses in
an acute care facility when seeking information when delivering patient care
across an entire shift?

4.  What is the format of information accessed by medical-surgical nurses in an
acute care facility when seeking information when delivering patient care
across an entire shift?

5. What is the observed duration of individual information-seeking episodes
utilized by medical-surgical nurses in an acute care facility when delivering

patient care across an entire shift?
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6. What are the observed times that medical-surgical nurses’ access information

when delivering patient care across an entire shift?

Design

A mixed methods research approach was utilized for this study. The design of this
proposed study allowed for the collection and integration of qualitative and quantitative
data to measure the identified study variables. The research questions for this study
focused on the sources and format of information accessed by nurses during patient care
and the information-seeking behaviors of nurses in the acute care setting. This study was
conducted on five medical-surgical units at a large teaching/academic hospital located in
the southeastern United States. The participants for this study were registered nurses
working at the bedside in an acute care facility on medical-surgical floors.

Data collection for this study included structured observations of nurses in their
work environment recording their use of information during patient care with post
observation collection of qualitative data through the conduction of semi-structured
interviews and the description of information artifacts. The unit of analysis for this study
was an information-seeking episode by the nurse. An information-seeking episode was
defined as any time the nurse accesses a source of information in order to deliver direct
patient care. A quantitative data collection tool was developed, modified, and utilized to
code and describe each information-seeking episode of the nurse in terms of the
purpose/need-creating event, type of information, source of information, mode/format of
information delivery, and duration. The primary researcher conducted all observations

and all semi-structured interviews during the data collection process. Each participant
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was observed and interviewed individually. Information artifacts, such as personal notes,
report sheets, pictures of white boards, and print outs, that are utilized by participants
during observations were described by the researcher and were analyzed through
qualitative content analysis. The proposed study consisted of two separate phases.
Validation of the categories for the data collection tool occurred during phase 1. Phase 2
involved actual data collection which included the observations of nurses, post
observation semi-structured interviews with each nurse, and the description of
information artifacts. The categorical data was analyzed using descriptive statistics and
chi-square tests. Correlations were analyzed to determine if the demographic variables of
age of the nurse, years of nursing experience, and years of experience on the floor were
correlated to the study variable of purpose/need-creating event, type of information,
source, and mode/format. Associations among interval level demographic data, duration
data, and categorical frequency data were analyzed using analysis of variance (ANOVA).
Chi-square tests of independence were performed in order to determine if there were
differences in the observed frequencies of the purpose, types, source, and mode/format of
the information-seeking episodes between the units and the episode start times.
Participant responses obtained during semi-structured interviews and information
artifacts utilized during the observation sessions (such as personal notes, report sheets,
pictures of white boards, and print outs) were analyzed through qualitative content

analysis.
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Conceptual Model

Krikelas (1983) developed his Model of Information-Seeking Behavior to
describe the response a person has when information is needed and the components of the
process a person undertakes to obtain the needed information (Appendix A). He was one
of the first to develop an information-seeking model and to emphasize the importance of
uncertainty as a motivating factor for seeking information (Sawant, 2015). Krikelas
proposes that once people are aware of a state of uncertainty, they begin attempting to
reduce that uncertainty to an acceptable level through accessing information from
available sources (Krikelas, 1983). Information-seeking begins when a person recognizes
that a current state of knowledge is less than the level of knowledge required to
adequately meet the information need and will end when the perception of inadequate
information ceases to exist (Krikelas, 1983; Sawant, 2015). According to Krikelas
(1983), a person will perceive a need for information when the current state of personal
knowledge is inadequate to deal with a particular issue or problem. Once a need is
established, the information seeker can decide if the information need is immediate or if
it should be deferred. Sources of information are then utilized to generate information for
perceived immediate needs. Source preferences are identified as internal sources, which
are generated by the information-seeker, or external sources such as interpersonal
interactions or recorded literature (Krikelas, 1983; Sawant, 2015). Internal sources can
include personal stored memories/experiences or direct personal observations.
Information seekers can also utilize external sources such as other knowledgeable
persons or books, journals, and databases when conducting information-seeking activities

(Krikelas, 1983; Sawant, 2015).
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Description of Model Concepts
Need creating event/environment. As defined by Krikelas, a need creating event
is a situation that causes uncertainty in a person which leads to seeking information in

order to reduce the uncertainty to an acceptable level (Krikelas, 1983; Sawant, 2015).

Immediate and deferred needs. Once a need is identified by the information
seeker, it is categorized as immediate or deferred. The information seeker then decides on
the source of information needed to resolve immediate information needs. Activities that
are undertaken to meet immediate needs are further defined as information-seeking
behaviors (Krikelas, 1983). Deferred needs often lead to information gathering at a later
time, while immediate needs lead to choices of sources to satisfy the more urgent level of

uncertainty (Sawant, 2015).

Source preferences. Krikelas defined sources preferences as internal or external
in nature (Sawant, 2015). Internal sources include personal memories, experience, and
direct personal observations. The other major sources of information are external to the
information seeker and can include interpersonal contact or recorded literature (Krikelas,
1983; Sawant, 2015). Historically, Krikelas defined recorded literature sources as printed
literature found in libraries and interpersonal sources as direct face-to face conversation
between two individuals. However, due to increasing the use of technology in the areas of
information storage and retrieval, these definitions have evolved over recent years.

Recorded literature can include online information and resources while interpersonal
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sources can be asynchronous or electronic in format and delivered through platforms such

as email or electronic documentation (Sawant, 2015).

Rationale for Model Selection

Krikelas’ model has served as a methodological framework for studies examining
the information needs and behaviors in health care providers. This study focused on the
variables of purpose/need-creating event, type of information, source of information, and
mode/format of information in order to describe the information-seeking behaviors of
nurses during information- seeking episodes. Similar studies have utilized Krikelas’
model to guide the development of study variables, data collection tools, and interview
questions. In a seminal study of nursing information needs, Corcoran-Perry and Graves
(1990) utilized Krikelas’ model to identify and define the following study variables:
need-creating event or environment, information need, external sources of information,
and source preferences. Similarly, Kelley and Brandon (2012) utilized this framework
and the constructs of the framework to develop an observational tool for measurement of
the following variables: nursing information needs (collected, communicated, and stored)
and the sources of information. McKnight et al. (2001) developed semi-structured
interview questions based on the concepts of Krikelas’ model in order to gather
information regarding the information needs and communication difficulties of
physicians and nurses. Krikelas’ model is linear in nature which has been cited as a
weakness due to its lack of complexity and flexibility (Sawant, 2015). However, as noted
by Sawant (2015), a strength of this model is the conceptualization of broader sources of

information such as personal memory, observations, and interpersonal interactions in
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addition to more formal library based sources. In addition, Krikelas identified and
recognized the importance of the context and setting of the information-seeking episode
when trying to understand the information needs of individuals (Sawant, 2015).

The components of the Krikelas model guided the researcher during the
development of semi-structured interview questions and the appropriate initial categories
for the observational tool to be utilized in data collection. Based on the model, the initial
categories for the tool included the purpose/need creating event, type of information,
information source, and mode/format of information delivery for each information-
seeking episode undertaken by the nurse. The research questions that guided the study
focused on the observed purposes, sources, and formats of information accessed by
nurses during patient care. The need-creating event that serves as a catalyst for
information gathering, as noted in the model, was measured categorically through the
observational tool as the purpose and type of information sought by the nurse. The source
and mode/format of the information, which can be categorized as internal or external,
measured the source preference as outlined in the model. The semi-structured interview
questions provided further data describing source preferences, perceptions of accessibility
and ease of use of sources, perceptions of unmet information needs, deferred information
needs, and the utilization of internal information sources that may not be directly

observable by the researcher.

16



Operational Definition of Terms

Information- A stimulus that reduces uncertainty (Krikelas, 1983).

Information need- A subjective experience occurring in the mind of the person in
need and is a representation of a future goal that is desired (Burnkrant, 1976; Wilson,
1999).

Information-seeking behaviors- Activities that are undertaken to identify relevant
information to satisfy a perceived immediate need (Krikelas, 1983; Wilson, 1999).

Health information-seeking behavior- Activities that are undertaken by health
care providers in order to identify relevant information to satisfy a perceived need that
arises during the provision of direct patient care.

Information-seeking episode- An event that begins in response to a perceived
information need, proceeds to the initiation of information-seeking behaviors, and ends
when the need is believed to have been satisfied or the task is abandoned due to lack of
available information (Krikelas, 1983).

Purpose of the information-seeking episode/need-creating event- An event that
causes uncertainty in the information seeker and leads to the perception that the current
state of knowledge is not adequate to deal with an issue. The reason that the provider
initiates the information task (Krikelas, 1983; Moss, Berner, & Savell, 2007; Sawant,
2015).

Information Type- The type of data accessed to reduce uncertainty (Krikelas,

1983; Wilson, 1999).
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Information source- Suppliers or generators of information that are accessed in
order to meet a perceived gap in knowledge or a perceived information need (Krikelas,
1983).

Information mode/format- The means or the method by which the provider
obtains information (Moss et al., 2007).

Information-seeking episode duration- The amount of time that elapses from the
beginning or initiation of an information-seeking episode to the completion or

abandonment of the task (Moss et al., 2007).

Assumptions
1. Nurses value and need accurate and timely patient information when caring
for patients.
2. Nurses use a variety of sources for information retrieval during patient care
and have a variety of information-seeking behaviors.
3. Accurate data and timely delivery of data are important when developing
CDSS that fit into nursing workflow. Understanding the information needs of

nurses can provide a better basis for the development of CDSS.

Limitations
The setting for this study was a large teaching/academic hospital. All observations
occurred on five medical-surgical units within this hospital. Therefore, the results of the

study may not be generalizable to nurses in other hospitals.
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Summary

Clinicians need accurate and timely information during the delivery of patient
care. HIT, and more specifically CDSS, can be utilized to provide clinicians with
accurate information at the point of care. The findings from this study can help define the
most frequent information needs of nurses as they arise in response to the normal clinical
workflow of a medical-surgical nurse, and the associated information-seeking behaviors
and time constraints of medical-surgical nurses, in order to guide the development of
CDSS. Chapter 2 will provide a review of the relevant literature and further explanation

of the concepts of the study.
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CHAPTER 2
LITERATURE REVIEW
Introduction

Errors during the course of clinical practice are common and can lead to adverse
events and even death in the hospitalized patient (James, 2013; Makary & Daniel, 2016;
Stetson et al., 2001). Makary and Daniel (2016) reported that medical errors have become
the third leading cause of death in the United States. When categorizing the causes of
preventable adverse events, James (2013) included errors of communication as a major
category. Information transfer and communication play an important role in the delivery
of safe, quality care to patients in the health care setting. Lack of available information
and breakdowns in the transfer of patient and practice knowledge to nurses can contribute
to suboptimal and unsafe patient care (World Alliance for Patient Safety, 2008). A better
understanding of the types of information accessed by clinicians and the use of this
information in practice can inform the development of information delivery systems that
can decrease the potential for errors in practice (Moss & Elias, 2010).

During the course of patient care, nurses are responsible for collecting,
communicating, and storing pertinent information (Corcoran-Perry & Graves, 1990;
Kelley & Brandon, 2012). Accurate and timely delivery of information during clinical
practice is important in order to meet the information needs of nurses and ultimately
support decision making processes (Kelley & Brandon, 2012). Early research in the area

of information needs by Covell, Uman, and Manning (1985) found that 30% of the
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information needs of physicians were not met during a patient visit. Subsequent studies
have also reported that the information needs of clinicians, including nurses, are often
unmet in the clinical setting (Collins, Bakken, Cimino, & Currie, 2007; Currie et al.,
2003; Ricks & ten Ham, 2015). Through an observational study, Currie et al. (2003)
found that clinicians had an average of 8 to 13 events of unmet information needs per
hour which further highlights the need for better information delivery to clinicians at the
point of care. Ricks and ten Ham (2015) found that even though nurses indicated they had
access to a wide range of information, they felt that the information was limited in scope
and did not meet their individual information needs when providing care. Nurses at the
bedside need immediate access to patient specific information, at the point of care, and in
an easily accessible format. In order to make informed decisions and to exercise
professional judgement, nurses need reliable information and sources (Ndosi & Newell,
2010). However, further research needs to be conducted to provide a better understanding
of ways to consolidate data in a more accessible format and to identify ways to deliver
the needed data to nurses at the appropriate time and in the appropriate mode during the
process of daily workflow (Anton et al., 2014; Corcoran-Perry & Graves, 1990; Currie et
al., 2003; Lange, 1992).

Clinical decision support can be defined as any tool or technique that provides
pertinent information to the clinician at the appropriate time to enhance clinical decision
making and the provision of care (Berner, 2009; Forum, 2010). HIT can be utilized to
facilitate the delivery of information to the clinician to support decision making. CDSS
within an electronic medical record have the capability of providing information to

clinicians in a timely manner at the point of care (Berner, 2009). Computerized/
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automated CDSS can include tools such as computerized pathways and algorithms, alerts,
and reminders to provide information throughout the patient care process (Berner, 2009;
Karsh, 2009; Saba & McCormick, 2011). The need for utilization of accurate information
to inform decision making is reported throughout the literature, and researchers stress the
importance of meshing CDSS with workflow processes (Choi et al., 2011; Dowding,
Mitchell, et al., 2009; Kossman & Scheidenhelm, 2008). There is a significant gap in the
knowledge base regarding how to meet the information needs of the nurse through
information technology, specifically CDSS, and also poor definition of workflow
processes and accessibility issues specific to nursing care that impact the use of CDSS.
Findings from this research study regarding the information needs and associated
information-seeking practices of nurses as they arose in response to normal clinical

workflow can guide the development of CDSS.

Search Strategies
The literature obtained to further explore the concepts in this study was located
through a comprehensive search of the Cumulative Index to Nursing and Allied Health
Literature (CINAHL), PubMed, and Google Scholar. Searches were performed in order
to obtain pertinent articles addressing nursing information needs, nursing information
sources, information use, information exchange, and the information-seeking behaviors
utilized by nurses in the clinical setting. The following key medical subject headings

29 <¢

were used during the search of databases: “information seeking behaviors”, “information
29 <¢ 29 <¢ 99 Cey

resources”, “nursing information needs”, “acute care”, “information exchange”, “decision

making” and “nurses”. Studies that focused on primary care, patient information needs,

22



patient information sources, nursing educational needs, family caregiver information
needs, and nursing students were excluded. Following the electronic searches, additional
articles were identified through a comprehensive ancestry search of relevant paper
references. A descendancy approach was also utilized allowing for the discovery of

recent articles citing the previously chosen articles.

Introduction of the Concepts
Information Needs

An information need can be defined as a subjective experience that occurs in the
mind of a person and is the representation of a future goal that is desired (Burnkrant,
1976; Wilson, 1997). The lack of information, in response to a perceived need, leads to a
cognitive state of uncertainty and stress which serves as an activating mechanism for the
person to seek information (Potnis, 2015; Wilson, 1997). Nurses make multiple and
complex clinical decisions and have a need for accurate and timely information at the
point of care (Corcoran-Perry & Graves, 1990). Accurate information, sometimes from a
variety of sources and formats, is needed to support this decision making process (Kelley
& Brandon, 2012; Koch et al., 2012).

Nursing information needs are identified in response to the nurse’s recognition of
gaps in knowledge and the desire to resolve these gaps (Xu et al., 2005). Research by
Corcoran-Perry and Graves (1990) first categorized the information needs of nurses as
follows: patient-specific data, institution-specific information, domain knowledge, and
procedural information. Patient-specific data includes information regarding general

patient information (i.e., history and health status), medication data (i.e., last dose of pain
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medication), laboratory reports, cardiovascular status, physician orders, education
/discharge orders, exercise/activity, and diet (Corcoran-Perry & Graves, 1990; Kelley &
Brandon, 2012; Lange, 1992). Institutional-specific information includes the sub-
categories of tracking (i.e., people, medications, and equipment), policies, admission,
transferring/discharging patients, and charges. Domain knowledge and procedural
information encompass the last two categories of nursing information needs. Domain
knowledge involves the seeking of both nursing knowledge and knowledge from other
disciplines. In this category, nurses sought information regarding medications (i.e., rate of
administration and compatibility) and information regarding specific disease processes
and treatments. The last category involved the seeking of information regarding specific
procedural steps and treatment protocols (Corcoran-Perry & Graves, 1990).

Throughout the literature, patient-specific data has been demonstrated as the most
frequently occurring nursing information need. Corcoran-Perry and Graves (1990)
identified patient-specific data as 49% of the data sought and collected by nurses during
the provision of patient care. A subsequent study by Lange (1992), reported that 90% of
information-seeking episodes involved nurses searching for patient-specific data. An
observational study by Currie et al. (2003) further demonstrated that patient-specific
informational needs are twice as likely to arise than domain or institutional information

needs.

Information Use
As reported by Corcoran-Perry and Graves (1990), the reason nurses most

frequently seek information is to support the provision of direct patient care. Findings
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from this study support that in an effort to enhance the delivery of patient care, nurses
initiate information searches in the areas of general nursing care, medication
administration, nursing care planning, care management, and order/policy confirmation.
Blythe and Royle (1993) further explained that nurses primarily engage in information-
seeking episodes to assist and support the decision making processes that occur during
patient care. As outlined by McKnight (2006), critical care nurses choose to seek
information and pursue answers to questions of uncertainty based on a sense of
responsibility to the patient. Information needs and questions not directly related to the
patient or patient care had a much lower priority for the participating nurses.

As noted by McKnight (2006), nurses pursue information to answer clinical
questions based on the importance of the information as it directly relates to clinical
judgement and care of the patient. Communication and the delivery of information
provides the basis for the coordination of patient care in the clinical setting (Moss &
Elias, 2010). Nurses make crucial decisions during patient care and must have accurate
and available information to enhance their judgements and decisions (Thompson,
Cullum, McCaughan, Sheldon, & Raynor, 2004). Nurses often stop searching for
information to resolve uncertainty based on sufficient quantity rather than quality of data
(O'Leary & Mhaolrtinaigh, 2012). Nurses most frequently seek information directly
related to the provision of care to the patient (Blythe & Royle, 1993; Corcoran-Perry &
Graves, 1990; Currie et al., 2003; Kelley et al., 2013; Lange, 1992; McKnight, 2006). As
noted by Moss and Elias (2010), the primary purpose of information exchange and

information gathering was similar in all nurses and centered around the status of the
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patient. However, different patterns of information seeking and exchange occurred

depending on the type of clinical care the nurse was providing to the patient.

Information Sources, Information-Seeking Behaviors of Nurses,
and Information Formats

Nurses seek data from available information sources in order to reduce
uncertainty and satisfy a perceived information need. Information sources can be defined
as suppliers or generators of information in order to meet a perceived gap in knowledge
or an information need (Krikelas, 1983). Activities that are undertaken to identify
relevant information to satisfy a perceived need are information-seeking behaviors
(Krikelas, 1983; Wilson, 1999). Nurses need current and accurate information to support
their practice. However, in order to best guide nursing practice there must be an
understanding of the information sources nurses rely on during the provision of patient

carc.

Current and preferred information sources and formats. According to Wilson
(1997), one of the fundamental requirements of an information-seeking episode is there
must be a potential information source that is accessible to the information-seeker. In
addition, the source should be viewed as credible and information should be provided
through a preferred channel of communication for the seeker. Information needs and
information-seeking studies have extensively described frequently utilized sources of
information by nurses. Some of the most frequently cited sources include people/
personnel (including patients, family members, and other healthcare professionals),

patient charts/records, nursing documentation, paper based reports/materials,
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computerized systems, monitoring systems, and internet/online sources (Corcoran-Perry
& Graves, 1990; Estabrooks et al., 2005; Lange, 1992). Through observations and
participant interviews, Estabrooks et al. (2005) developed a taxonomy of information
sources utilized by nurses during practice. The following categories emerged: social
interactions, experiential knowledge, documentary sources, and a priori knowledge.
Social interactions involve interactions between nursing peers and other personnel and
can be either informal or formal in nature. Experiential knowledge is gained through
observations of nurses during practice and is based on individual experiences as well as
the experiences of colleagues. Documentary sources are written or printed materials that
contain pertinent information and can include unit-based sources (i.e., patient charts,
policy manuals) or off-unit sources such as books, journals, or databases. A priori
knowledge that is intrinsic to the nurse is gained from school, prior experiences, and
personal beliefs (Estabrooks et al., 2005).

Corcoran-Perry and Graves (1990) identified that 90% of the external information
sources accessed by nurses are either verbal or written. In an observational study,
McKnight (2006) found that critical care nurses sought information from a variety of
sources including other people, patient records, monitoring/computer systems, and notice
boards. The findings from the study indicated that nurses rarely obtained information
from published sources. Nurses are also more likely to utilize pre-processed protocol and
guidelines rather than free text written or internet sources (O'Leary & Mhaolrinaigh,
2012).

Seminal research in the area of information behavior supports the use of other

people as a common and convenient source of information during the information-
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seeking process (Krikelas, 1983; Wilson, 1997). Similarly, information needs and
information-seeking research studies involving nurses have also cited verbal interactions
as a significant source, and often the most frequently utilized source, of patient data
(Estabrooks et al., 2005; Spenceley, O'Leary, Chizawsky, Ross, & Estabrooks, 2008b;
Thompson et al., 2004). Interpersonal information derived from interactions with other
people has been identified as being used more frequently than other non-computer or
computer-based information sources (Secco et al., 2006). More recently, studies have
continued to cite social interactions and nursing colleagues as the most commonly
identified and preferred information source (Marshall et al., 2011; Newman & Doran,
2012; Wahoush & Banfield, 2014). However as reported by Kelley et al. (2013), nurses
can also place heavy emphasis and frequently utilize verbal interactions with patients and
family members as sources of information. Other sources that emerged as significant
sources in this same study included nursing documentation in the electronic medical

record and individual nursing paper-based report sheets (Kelley et al., 2013).

Benefits and challenges to current sources of information and formats.
Current available sources of information tend to reflect the nature of the practice
environment of nurses today. Sources of information and data are typically utilized by
nurses based on accessibility and ease of use (Doran et al., 2007; Estabrooks et al., 2005;
McCaughan, Thompson, Cullum, Sheldon, & Raynor, 2005). Current factors such as
increased patient acuity, shorter hospital stays, and increasing workloads of nurses
support the use of convenient and efficient information sources (Spenceley et al., 2008b).

Conversing with colleagues allows for an efficient use of time and an opportunity for
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collaborative decision making processes (Marshall et al., 2011; Thompson et al., 2001).
Nurses report that colleagues and other health professionals serve as familiar, convenient,
reliable, and concise information sources (Dee & Stanley, 2005b). In addition, the holistic
approach to nursing care can potentially impact the perceived value that nurses place on
subjective sources such as patients, colleagues, and personal experience/knowledge and
the frequency in which they are utilized (Corcoran-Perry & Graves, 1990; Spenceley et
al., 2008b). Nursing documentation sources and personal report sheets are also valuable
repositories of patient specific information and are easily accessible to nurses.
Documentation data provides the nurse with valuable physiological trends and norms
(Kelley et al., 2013). In a study by Dee and Stanley (2005a), the nursing participants
typically preferred the usage of handwritten or print sources rather than electronic
resources due to perceived user accessibility and familiarity. However, nurses who have
received training in technology and who have a higher comfort level with technology are
more likely to seek electronic sources of information especially if that information is
accessible at the point of care (Collins et al., 2007; Dee & Stanley, 2005a; Newman &
Doran, 2012).

There are challenges and barriers to the use of all information sources including
human factor issues. Verbal interactions have been cited extensively throughout the
literature as a highly preferred source of information by nurses. Verbal interactions can
lack legitimacy and are often not based on the most current research-based evidence to
support nursing care (Dee & Stanley, 2005a; Estabrooks et al., 2005). However, nurses
cite multiple barriers to searching for information from other sources. As reported by

McKnight (2006) challenges to accessing information and acquiring information include
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difficulty with navigating computer systems, illegible handwriting, equipment failure,
and social protocol barriers. Nurses also face other specific challenges associated with the
utilization of electronic sources for information acquisition. Workflow designs and
human-computer interaction can significantly impact the usability and successful
utilization of electronic systems (Dowding, Mitchell, et al., 2009; Yuan et al., 2013). A
perceived lack of time during the provision of patient care, the failure of systems to
integrate into workflow, and a lack of navigational skills have been cited as major
deterrents to utilizing electronic sources for information gathering during the provision of
patient care (Dee & Stanley, 2005b; Hunt, Cimino, & Koziol, 2013; Koch et al., 2012;
McKnight, 2006; Tannery, Wessel, Epstein, & Gadd, 2007).

Nurses value the legitimacy and importance of research knowledge and accurate
patient information. However, they often question the usability and accessibility of the
delivery systems providing the information (Thompson, Aitken, Doran, & Dowding,
2013; Thompson et al., 2001). Computerized documentation systems are perceived as
unorganized, and nurses often reported difficulties finding the information needed to
make informed decisions (Embi et al., 2013; McKnight, 2006). Nursing documentation
can be disseminated throughout the electronic record resulting in difficulty locating
pertinent patient information and nursing specific data (Stevenson & Nilsson, 2012).
Even in studies where nurses responded positively regarding the computerization of
documentation and decision support, there was a desire for better performance and more
specificity in terms of nursing workflow (Choi et al., 2011; Kossman & Scheidenhelm,

2008).
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Clinical Decision Making

Nurses function as significant decision makers in the healthcare system and make
clinical decisions rapidly throughout the course of patient care (Thompson et al., 2013).
Clinical decision making is a complex process and occurs when nurses are making
judgements regarding the most appropriate course of action during patient care (Banning,
2008; Ellis, 2017). In an early study by Watson (1994), medical-surgical nurses were
found to make 18 decisions during a 2-hr period of observations. Bucknall (2000)
provided further insight into the frequency of decision making episodes of acute care
nurses. Findings from this study indicated that critical care nurses make patient care
decisions approximately every 30 seconds with as many as 238 decision making episodes
observed during a 2-hr observation. In light of the frequency of decision making episodes
by nurses, less than optimal judgements and decisions can clearly introduce the potential

for unnecessary harm to patients in the healthcare system (Thompson et al., 2013)

Definition of clinical decision making. Clinical decision making is an evolving
process of gathering and evaluating information in order to identify the most appropriate
course of action by the nurse (Ellis, 2017). Throughout the literature multiple terms such
as clinical decision making, problem solving, clinical judgement, and clinical reasoning
have been utilized when examining the decision making processes of nurses (Johansen &
O'Brien, 2016; Simmons, 2010). While all of these terms include elements of the process
and outcome of decision making, the concepts of problem solving and clinical reasoning
focus on the thinking and analytical strategies used to arrive at a judgment or clinical

decision (Kautz, Kuiper, Pesut, Knight-Brown, & Daneker, 2005; Simmons, 2010).
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Clinical decision making can be defined as a complex and continual process that involves
the gathering, interpretation, and evaluation of subjective and objective information in
relation to a specific patient scenario in order to support nursing actions to achieve a
desired patient outcome (Johansen & O'Brien, 2016; Lauri et al., 2001; Tiffen, Corbridge,
& Slimmer, 2014). During clinical decision making, nurses must be knowledgeable in
nursing science, have access to reliable and accurate sources of information, and have
supportive patient care networks and work environments (Banning, 2008; O'Neill et al.,
2005). Nurses must be able to gather and manage complex information in order to make
informed clinical judgements and to function as autonomous decision makers in the

clinical setting (Banning, 2008).

Uncertainty in clinical decision making. Nurses in professional practice
frequently make complex decisions under conditions of uncertainty and risk (Ebright,
Patterson, Chalko, & Render, 2003; Simmons, 2010). Uncertain environments and

unstructured tasks can lead to variations in patient care (Thompson et al., 2013).

Cognitive Continuum Theory and clinical decision making. Historically,
decision making research has focused on two distinct and differing paradigms. The first
paradigm defines decision making as an analytical and rational thinking process and
stems from a systematic positivist stance (Bjork & Hamilton, 2011; Custers, 2013).
Analytical decision making is characterized by retraceable steps, high confidence in the
method, high cognitive consistency, slow processing rate, and few errors (Dunwoody,

Spilsbury, Thompson, Brownlow, & Pattenden, 2000; Tower, Chaboyer, Green, Dyer, &
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Wallis, 2012). The opposing paradigm noted in the literature describes the phenomenon
of intuitive decision making with a philosophical humanistic basis. Through this
paradigm, decision making is described as rapid with cues being evaluated perceptually
rather than objectively. Using this intuitive approach, the decision maker has high
confidence in the outcome but low confidence in the method with a normal distribution of
errors but low cognitive consistency (Dunwoody et al., 2000; Hammond, 1981).

The Cognitive Continuum Theory (CCT) provides a framework that incorporates
these two paradigms and rejects the dichotomous view of decision making as either
analytical or intuitive in nature. This theory views decision making as a continuum where
the two end points are analysis and intuition with quasi-rational cognition falling in
between (Bjork & Hamilton, 2011; Dunwoody et al., 2000; Hamm, 1988; Hammond,
1981). Furthermore, the theory dismisses the decision making process as purely
analytical or intuitive in nature. Hammond (1996) proposes that cognition that is not
purely analytical or intuitive in nature falls between the two poles and can be defined as
quasirationality (Standing, 2008).

Through the CCT analysis, quasi-rationality, and intuition are defined as three
distinct dimensions associated with the modes of cognition (Hammond, 1996). Analysis
is defined as having a high level of cognitive control, slow processing, and a high
confidence in the decision making method. Intuition is characterized by a low level of
cognitive control and rapid processing for decision making. Clinicians utilizing intuition
for decision making have a low confidence in method, but a high level of confidence in
outcome. Quasirationality is the area in the middle of the continuum that incorporates

qualities of analysis and intuition (Cader, Campbell, & Watson, 2005; Standing, 2008).

33



For further clarification and delineation of the three modes of cognition, the CCT depicts
six modes of inquiry along the cognition continuum axis. Mode 1 is viewed as the most
analytical mode while mode 6 is considered the most intuitive mode. Modes 2 and 3 are
quasirational modes with higher tendencies toward analysis and modes 4 and 5 are
weighted more toward the intuition side of the continuum (Hammond, 1981; Standing,
2008). A diagram of the CCT is provided in Appendix B.

The other axis of the CCT depicts the task properties continuum. The CCT is
based on the assumption that the decision making process is highly contingent on the
properties and demands of the task being undertaken (Hammond, 1996). The structure of
a task or task properties encompass the availability of information to an individual, the
features of the actual decision, the possibility of accuracy, and the time available to make
the decision. Task properties are classified along a continuum ranging from ill-structured
to well-structured (Hamm, 1988). Well-structured tasks tend to provide more time for
cognition and decision making and a more analytical approach, while less structured
tasks have task properties that induce intuitive decision making (Harbison, 2001). The
more structured the task properties, the more analytically induced the decision making
mode of the clinician (Dowding, Spilsbury, Thompson, Brownlow, & Pattenden, 2009;
Hamm, 1988).

The CCT provides a basis and support for this study by outlining the need to
structure tasks to improve the analytical processes of the practicing nurse during the
decision making process. As noted by Hamm (1988), changing the task environment and
providing more structure can impact the nature of the task and the subsequent choice of

cognitive mode by the decision maker. Clinicians typically operate in modes 5 and 6
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relying heavily on intuition rather than analysis. By improving the structure of a task and
providing the right information to the clinician during the decision making process,
clinicians could be encouraged to use a higher analytical mode such as mode four which
encompasses system aided judgment (Standing, 2008). This theory can guide the
development of information delivery technology to improve the analytical mode of
decision making by simplifying and structuring information gathering task properties

(Thompson et al., 2004).

Clinical Decision Support Systems

Well-developed CDSS can provide structure to the delivery of information during
workflow to nurses and augment the decision making processes of nurses (Dowding,
Mitchell, et al., 2009). These systems can provide decisional support for nurses guiding
assessment, problem identification/diagnosis, care planning, implementation and
outcomes evaluation. CDSS can be utilized by nurses to monitor a patient’s progress or
status and to assist and support in the decision making process through alerts, reminders,
and algorithms (Choi et al., 2011; Dowding, Mitchell, et al., 2009). Automatic care
planning and point of care guidelines for high risk patients and patient educational
guidelines are areas nurses report as potentially benefitting from CDSS (Choi et al.,
2011).

Nurses report a desire for CDSS that have built in reminders for the regular
assessment of nursing specific outcomes (Choi et al., 2011). Risk assessments to prevent
the development and subsequent complications in the areas of falls and injuries, pressure

ulcers, and diabetes are frequently reported in the literature (Alvey, Hennen, & Heard,
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2012; Lee, 2013). Assessment tools can be pre-populated with data from other systems
within the electronic health record leading to less disruption in the normal clinical
workflow of the nurse (Bakken et al., 2008). Evidence-based CDSS for pressure ulcer
staging introduced into one facility actually improved the accuracy of staging by
individual nurses thereby standardizing the staging process (Alvey et al., 2012).
Evidence-based assessment CDSS have proven to be easily integrated into the clinical
workflow of nurses without an increased documentation burden potentially improving
detection of alterations in patient status (Fick, Steis, Mion, & Walls, 2011).

Analysis/diagnosis and planning of patient care are also potential areas where
CDSS can provide support in the decision making process of nurses. CDSS can be
successfully utilized for analysis and assignment of nursing diagnoses for patient care
planning (Lee, 2013). Automatic options for developing a plan of care for patients with
high risk problems is another potential use for CDSS and one that nurses favor (Choi et
al., 2011). Galanter, Liu, and Lambert (2010) reported high rates of nursing compliance
with clinical alerts prompting providers to change intravenous medications to oral
medications providing further support for the utilization of CDSS in the planning phase
of the nursing process. Improved documentation and assessment of pressure ulcers and
malnutrition as outlined by Fossum, Ehnfors, Svensson, Hansen, and Ehrenberg (2013),
can positively impact the planning of care for patients experiencing these types of
alterations.

Multiple factors can influence the utilization of CDSS by nurses in the acute care
clinical setting. Initially, the success and effectiveness of the system can be impacted by

the implementation process and the usability in the healthcare setting in which it is
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implemented (Yuan et al., 2013). Nurses should be involved in the development, design,
selection, and implementation processes to promote effective use of the system (Lyerla,
LeRouge, Cooke, Turpin, & Wilson, 2010). Despite the importance of usability as an
important predictive factor in the successful utilization of CDSS, other factors such as
training, culture, and familiarity of the nurse with the electronic system can also impact
usage (Dowding, Mitchell, et al., 2009; Yuan et al., 2013). Additionally, the experience
of nurses with the system, the ability to adapt to technology usage, and the adaptability to
practice also should be considered as important predictors of implementation success
(Dowding, Mitchell, et al., 2009).

Reported barriers to utilization of CDSS include inappropriate structure and
content of the system in relation to nursing and patient needs, inflexibility of the system,
lack of knowledge of the technology and system usage, time and effort demands of the
system, duplicate documentation demands in the CDSS and the nursing notes, and
potential for error in the medical devices (Campion et al., 2011; Dowding, Mitchell, et
al., 2009; Yuan et al., 2013). As reported by Dowding, Mitchell, et al. (2009) barriers
such as inflexibility must be addressed to prevent nurses from manipulating the system to
achieve the required system outcome rather than assisted decision making. The CDSS
should be implemented into routine workflow and provide specific guidelines for
decision support at the time and location of the actual decision making process

(Roukema, Steyerberg, van der Lei, & Moll, 2008).
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Gaps in the Current Literature

Prior to initiating an information search, nurses must identify or perceive a need
(Wilson, 1997). Early research in the area of nursing information needs provided broad
categories of information needed by the nurse (Corcoran-Perry & Graves, 1990; Lange,
1992). Further delineation of specific patient information categories could better support
contemporary nursing care in different nursing practice environments (Corcoran-Perry &
Graves, 1990; Kelley & Brandon, 2012). Improved specificity of information categories
in relation to the nursing role and specialty is necessary in order to meet the information
needs of nurses caring for patients with varying levels of acuity, differences in age, and
multiple disease processes (Hunt et al., 2013; Reddy et al., 2002; Secco et al., 2006). In
addition to the types of information needed by nurses, further research is necessary in
order to better understand of the types of tasks that trigger an information-seeking
episode. Nurses will often not seek information or recognize an information need if a task
is considered routine in nature (Newman et al., 2014; Newman & Doran, 2012; Ward,
Vartak, Schwichtenberg, & Wakefield, 2011). Further research is needed to better define
how nurses perceive and interpret a need for information in both routine and non-routine
patient care tasks.

In order to support nursing practice and decision making, further research is
needed to identify sources of information utilized by nurses and the retrieval of
information from these sources (McCaughan et al., 2005; O'Leary & Mhaolrunaigh,
2012; Secco et al., 2006; Thompson et al., 2001). Evidence-based knowledge and
accurate information have the potential to decrease variations in clinical practice and

improve the quality of care patients receive (Jaspers, Smeulers, Vermeulen, & Peute,
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2011). Past research found that nurses tend to rely on information sources, such as
colleagues and peers, that are not based on current information and evidence due to
perceived accessibility, usability, and time constraints (Estabrooks et al., 2005; Marshall
etal., 2011; O'Leary & Mhaolranaigh, 2012). However, there is a lack of current studies
evaluating the sources of information in clinical practice settings with fully integrated
electronic documentation. Much of the previous literature regarding nursing sources was
derived from studies that were conducted before the widespread use of electronic medical
records for the documentation and storage of information.

Further research is needed in order to develop consistent research-based sources
that fit into the workflow and time constraints of nursing care and the current electronic
documentation systems. Marshall et al. (2011) reported that nursing participants in their
study felt that electronic evidence based protocols were accessible and useful. However,
nursing participants were not observed actually utilizing them during practice.
Knowledge in the areas of information delivery and clinical workflow integration can
help provide nurses with pertinent and accurate electronic information sources at the
point of patient care (Anton et al., 2014; Kelley et al., 2013). Better understanding of this
workflow can allow information sources to be pushed or sent to the nurses when needed
to support patient care (Randell, Mitchell, Thompson, McCaughan, & Dowding, 2009).

Health information technology has the potential to impact and improve the
accessibility of information to practicing nurses (Shekelle, Morton, & Keeler, 2006).
However, designers and implementers of technology must have an understanding of how
nurses access and utilize information in order to design systems that meet user needs.

Training that is reflective of user needs can have a positive impact on nursing use of
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electronic sources to retrieve information. Nurses who had received training and were
comfortable with technology reported utilizing electronic sources more frequently and
with increased ease (Collins, Bakken, Cimino, & Currie, 2008; Dee & Stanley, 2005a;
Newman & Doran, 2012). Further studies into the type and depth of training needed to
support nursing use of electronic sources could improve actual utilization of these
sources.

Much of the available literature regarding the information needs and information
behaviors of acute care nurses focuses on nurses practicing on a critical care unit or in
specialty areas (Anton et al., 2014; Corcoran-Perry & Graves, 1990; Doran et al., 2007;
Kelley & Brandon, 2012; Lange, 1992; Newman et al., 2014; Newman & Doran, 2012;
Reddy et al., 2002; Secco et al., 2006). Medical-surgical nurses practice under different
time and physical constraints than nurses practicing in an intensive care unit. In a study
by Hendrich, Chow, Skierczynski, and Lu (2008), medical-surgical nurses were found to
spend 43.3% of their time at the nurses desk and 37.4% of their time in the patient room.
In addition, individual nurses often travel between 1 mile and 5 miles during a 10-hour
shift on the nursing floor (Hendrich et al., 2008). Therefore, the challenge is determining
how to meet the information needs of these nurses in such a physically demanding work
environment and the best format to deliver the information to such a mobile clinician. In
order to meet the information needs of medical-surgical nurses, there must be a better
understanding of the context of their practice and the locations and types of patient care
activities that may prompt an information-seeking episode.

Many of the studies in the areas of nursing information needs and information-

seeking behaviors have employed the use of self-report data collection methods and have
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been designed without the structural guidance of a theoretical framework. There is a need
for more rigorous studies examining nursing specific needs and the impact these needs
have on the utilization of certain information sources. Studies employing structured real-
time observational methods, in different nursing work environments, can provide high
quality data which will add to the nursing information needs and information-seeking
body of knowledge. In addition, there is a lack of theoretical models specifically focusing
on the information-seeking behaviors of clinicians. Development of clinician/nurse
specific information-seeking theoretical models could provide more structure to future

information needs and information-seeking behaviors studies.

Study Designs Used in Information Needs and
Information-Seeking Behaviors Research

A variety of study designs and data collection methods have been utilized in the
study of nursing information needs and sources and information-seeking behaviors. Self-
report questionnaires/surveys were the data collection method of choice for a large
majority of the studies utilizing a quantitative study design. Quantitative studies utilizing
this type of data collection method focused on the areas of information needs, access to
resources, information-seeking and retrieval skills, and perceptions of nurses in regards to
the routineness of a task (Farokhzadian, Khajouei, & Ahmadian, 2015; Lundgren-Laine,
Kalafati, Kontio, Kauko, & Salantera, 2013; Newman et al., 2014; Secco et al., 2006;
Spath & Buttlar, 1996; Tannery et al., 2007). In a study by Tannery et al. (2007), surveys
were sent to nurses pre-implementation and post implementation of library resources in
order to solicit changes in behavior related to the implementation of the new resources.

Hunt et al. (2013) analyzed the information-seeking activities of clinicians through the
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computer log file and subsequent statistical analysis of the electronic records. Similarly,
Xu et al. (2005) studied the interaction of nurses with collaborative practice guideline
tools through monitoring infrastructure. Following interactions with the tool, a
questionnaire was presented to the nurse to further describe the information session.
Qualitative research studies have also been utilized to explore clinician
information needs, preferred information sources, perceived accessibility and usability of
information, and information-seeking behaviors. Qualitative researchers have most often
employed real time observations to better understand these areas of research (Anton et
al., 2014; Blythe & Royle, 1993; Forsythe, Buchanan, Osheroff, & Miller, 1992; Keenan,
Yakel, Dunn Lopez, Tschannen, & Ford, 2013; Kelley & Brandon, 2012; Koch et al.,
2012; Lange, 1992; Reddy et al., 2002; Valenta & Wigger, 1997). In study by Allen et al.
(2003), videotaping was utilized during observations in order to capture the computer
screen being seen by nurses. Simultaneous audio recordings of the nurses were also
collected in order to capture the explanations of nurses regarding the need for additional
information with each screen. Findings from interviews conducted in a qualitative study
by Kelley et al. (2013) subsequently informed the development of an observational tool
used in a later information needs study (Kelley & Brandon, 2012). Several qualitative
studies utilized multiple types of qualitative data collection methods (such as interviews,
observations, thinking aloud, document analysis, and Q methodology) within a single
study to better understand the complex topics of nursing information needs. Individual
interviews, focus group interviews, and document analysis were utilized in conjunction

with observations in order to better identify barriers to acquiring information, perceived
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usefulness of information, and accessibility of information sources (Estabrooks et al.,
2005; Marshall et al., 2011; McKnight, 2006; Thompson et al., 2001).

In light of the complexity of describing nursing information needs and
information-seeking behaviors, mixed methods study designs with both qualitative and
quantitative data collection techniques have also been utilized throughout the literature.
Covell et al. (1985) utilized a mixed methods design in an early study focused on the
needs of physicians in office practice. Self-report questionnaires and in-office interviews
were chosen as data collection methods in this seminal work in the area of information
needs. Corcoran-Perry and Graves (1990) employed the use of observations, interviews,
and questionnaires in order to better understand nursing specific information needs and
information-seeking behaviors on a cardiovascular floor. In more recent studies, mixed
methods designs have also been used in variety of ways. Interviews and focus groups
have been conducted in order to provide further clarification of questionnaire/survey
responses or observations (Collins et al., 2007; Dee & Stanley, 2005a; McKnight et al.,
2001). In a study by Dee and Stanley (2005a), observations provided data to compare the
database searching skills of the nurse with their perceived skills as reported in interviews
and surveys. In a sequential mixed methods study, O'Leary and Mhaolrinaigh (2012)
first collected data through semi-structured interviews in order to develop a questionnaire

for the quantitative phase of the study.

Data Collection Methods Used in Information Needs and
Information-Seeking Behaviors Research

Self-report data collection techniques such as interviews, surveys, and

questionnaires have been utilized extensively throughout the information needs and
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information-seeking behaviors literature. Self-report methods can allow for the collection
of retrospective data and the collection of data pertinent to behaviors that can’t be
observed (Creswell, 2013; Shadish, Cook, & Cambell, 2002). Interviews, surveys, and
questionnaires can provide researchers with valuable insight regarding nursing
perceptions of accessibility and usability of information sources which would otherwise
be impossible to gather by other data collection techniques (Newman et al., 2014). Self-
report techniques can be very efficient and versatile. However, issues of validity and
accuracy may arise with this type of data collection. As outlined by Forsythe et al. (1992)
self-report data is often inaccurate or incomplete because individuals perceive and
remember information selectively. In addition, the researcher has a limited capacity to
understand the context of the answers of the respondent in relation to the information
need. Covell et al. (1985) utilized multiple data collection strategies and found that the
number of observed questions and information needs generated by physicians during the
day greatly exceeded the frequency of information needs as reported by post-hoc self-
report questionnaire.

Observational methods can yield better data than self-reports in instances where
the participants may be unaware of their own behaviors or in complex situations where it
is difficult to describe one’s own behavior (Creswell, 2013). Observation as a data
collection method has been successfully utilized for multiple studies in the information
needs and information-seeking literature (Anton et al., 2014; Currie et al., 2003; Kelley &
Brandon, 2012; McKnight, 2006; Reddy et al., 2002). Structured observational data
collection tools have also been developed to further categorize and explain nursing

workflow and nursing information and communication needs (Kelley & Brandon, 2012;
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Moss et al., 2007; Moss & Xiao, 2002; Moss, Xiao, & Zubaidah, 2002). These tools
allow researchers to document specific actions, behaviors, and events using a formal
instrument or protocol. Due to the complex nature of nursing work practices and the
potential for discrepancies between reported and actual work practices, direct
observations are the most reliable method for data collection in studies examining nursing
information needs and information-seeking behaviors (Beuscart-Zéphir, Brender,

Beuscart, & Ménager-Depriester, 1997; Forsythe et al., 1992).

Conclusion

In conclusion, future research is needed to further clarify the following areas:
categories of information needs specific to medical-surgical nurses, nursing practice
specific parameters that impact the choice of information sources, contexts that impact
information-seeking behaviors specific to nursing practice and medical-surgical nursing
care, and potential barriers and facilitators to information-seeking processes during
normal nursing workflow. Better understanding of the types of tasks that trigger the need
for information and workflow challenges can inform the development of information
sources and information delivery systems that fit the needs of medical-surgical nurses in
contemporary practice. Use of more rigorous methodological approaches and theoretical
models can provide structure to future studies in the areas of nursing information needs
and information-seeking behaviors. The study utilized a mixed methods design in order
to obtain quantitative and qualitative data to better describe the complex phenomenon of

the information needs of nurses and the behaviors they undertake to search for needed
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information. Further explanation of the study design and study methodology can be found

in chapter 3.
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CHAPTER 3
METHODOLOGY
Introduction
Lack of available information and inadequate transfer of information to providers

have been cited extensively in the literature as major contributing causes of unsafe care
and errors in practice (Cheragi et al., 2013; Kim & GyeongAe, 2014; Kopp et al., 2006;
Leape et al., 1995; Wilson et al., 1995). CDSS are a type of health information
technology that can be utilized to deliver information pertinent to patient care in a timely
manner to providers (Osheroff, 2009; Saba & McCormick, 2011). Customization of
CDSS to meet the specific information needs of nurses without interrupting patient care
workflow is imperative for nursing acceptance and use of the system (Berner, 2009;
Karsh, 2009). Understanding the information needs and the workflow practices of nurses
prior to CDSS design can improve the usability and utilization of CDSS in clinical
practice. The purpose of this descriptive mixed methods study was to explore the
information-seeking behaviors of nurses during the course of patient care on medical-

surgical units to inform the development CDSS for medical-surgical acute care nurses.

Specific Aim
The specific aim for this dissertation was to observe and describe the information-
seeking behaviors of medical-surgical nurses in an acute care facility to inform and guide

the development of CDSS.
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Research Questions

The following research questions were used for this study:

1. What are the observed information-seeking behaviors of medical-surgical
nurses in an acute care facility when delivering patient care across an entire
shift?

2. What are the observed purposes for medical-surgical nurses seeking
information in an acute care facility when delivering patient care across an
entire shift?

3. What are the sources of information accessed by medical-surgical nurses in an
acute care facility when seeking information when delivering patient care
across an entire shift?

4. What is the format of information accessed by medical-surgical nurses in an
acute care facility when seeking information when delivering patient care
across an entire shift?

5. What is the observed duration of individual information-seeking episodes
utilized by medical-surgical nurses in an acute care facility when delivering
patient care across an entire shift?

6. What are the observed times that medical-surgical nurses’ access information

when delivering patient care across an entire shift?

Study Design

A mixed methods research approach was utilized for this study. Mixed methods

research involves the collection and integration of both qualitative and quantitative data
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to arrive at meta-inferences (Plano Clark & Ivankova, 2016). A concurrent mixed method
design allows for simultaneous collection of quantitative and qualitative data and gives
equal priority to both types of data (Plano Clark & Ivankova, 2016). Data collection for
this study included structured observations of nurses in their work environment recording
their use of information during patient care, individual post observation semi-structured
interviews, and descriptions of information artifacts utilized by the nurses during the
observations. A mixed methods approach was appropriate for this study because it
allowed the researcher to complement quantitative categorical data with qualitative data

derived from the interview responses and information artifacts utilized by nurses.

Study Approval
This study was approved through the UAB Institutional Review Board and
assigned Protocol number X179330003. A copy of the approval paperwork and informed

consent have been provided in Appendix C.

Setting
This study was conducted on five medical-surgical units at a large teaching
hospital located in the southeastern United States. The use of five units provided a
broader view of the information-seeking episodes of nurses in five different settings that
all shared the same distinction of a medical-surgical floor. Because the units are in the
same facility, there were similarities in patient acuity levels and patient/nurse assignment
ratios. Permission to conduct observations on the medical-surgical units was obtained

from the chief nursing officer and unit managers. This researcher’s co-investigator
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(dissertation chair) had conducted previous studies at this institution and had a developed

network of collaborators at this particular hospital.

Participants
The participants for this study were registered nurses working at the bedside in an

acute care facility on medical-surgical floors.

Recruitment

A convenience sample of medical-surgical nurses working at the bedside in an
acute care facility were recruited for participation in this study. This sample was
identified based on the position of nurses as direct patient care providers in an acute care
setting. Initially, the primary researcher met with the nurse managers of the five medical-
surgical floors to discuss the participation of nurses from their units in the study. Flyers
containing information regarding the study and contact information were posted on the
units (Appendix D). The primary researcher attended two staff meetings or “shift
huddles” on each floor in order to meet potential participants. During these meetings,
information was distributed regarding the study and questions were answered regarding
study participation. Informed consent forms were made available to the potential
participants at least 24 hours in advance of the staff meeting. Following the initial contact
with potential participants in the staff meeting and “shift huddles”, the primary researcher
was available two separate days on each floor for 3 hours each day to allow time for
private one-on-one discussions with nurses interested in participating in the study.

Consent forms were signed in a private setting on each floor so that nurses felt
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comfortable asking questions prior to beginning the study. Study participants were given
a $20 Visa gift card as compensation for participating in the study. Recruitment of
participants continued during phase 1 and phase 2 of the study until the needed sample

size was obtained.

Inclusion and Exclusion Criteria

Inclusion criteria for the study were (a) registered nurses, (b) engaged in bedside
care on medical-surgical units, and (c) completion of the orientation process to the
facility and unit. The following are exclusion criteria for potential participants: (a) nurses
still in the orientation process, (b) staffing pool and agency nurses, and (c) nurses

reallocated from other units.

Sample Size

Because the unit of analysis for this study was an information-seeking episode by
the nurse, the numbers of observations of nurses were considered in the determination of
the sample size. Previous observational studies concerning nursing communication and
information behaviors have completed 100-200 hours of direct observation of study
participants to yield generalizable results (Keenan et al., 2013; Moss & Xiao, 2002, 2004;
Moss et al., 2002; Thompson et al., 2001). Similar studies exploring the information
exchange patterns of intensive care and operating room nurses found that consistent
patterns in communication episodes emerged at approximately 500 episodes (Moss &
Elias, 2010; Moss et al., 2002). As reported by Moss and Xiao (2004), 2,074

communication episodes were observed during 100 hours of observations of nurses in
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four operating room suites. Another observational study by Moss and Elias (2010) in an
intensive care unit yielded 459 information exchange episodes through 3 hour
observations of seven nurses. During phase 1 of the study, it was determined that nurses
typically averaged 5 to 10 information-seeking episodes per hour depending on the unit
and the time of day. Therefore, following the phase 1 observations, it was estimated that a
sample of 25 nurses observed individually for 4-hour increments would yield the number
of information-seeking episodes necessary for generalizable data. Each observation
session only involved one participant who was individually observed for 4 hours. The

total amount of time required for each participant was 4 hours.

Data Collection

The study consisted of two separate phases. Phase 1 consisted of preliminary pilot
observations to determine the frequency of information-seeking episodes that medical-
surgical nurses have during care and to validate the data collection categories. The
frequency of information-seeking episodes during this phase helped the researcher
determine the total amount of observation hours that need to be completed in order to
obtain the desired 500 information-seeking episodes. These pilot observations also
provided an opportunity for the researcher to validate the data collection categories for
the observational tool that was utilized during the observations of nurses in phase 2. No
data were collected during phase 1 of the study. These preliminary observations only
served to inform the researcher regarding the frequency of information-seeking episodes

and tool categories.
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Phase 2 involved actual data collection which included the observations of nurses,
the conduction of semi-structured interviews, and the gathering of information artifacts.
The data collected during this phase were analyzed through quantitative and qualitative
data analysis. A full report of findings from phase 2 of the study are located in chapter 4.
The primary researcher conducted all observations during phase 2, and each participant
was observed individually. Following the observation session, the researcher conducted a
brief semi-structured individual interview focusing on source preferences, perceptions of
information availability, ease of use and accessibility of information sources, deferred
information needs, unmet information needs, and use of internal information sources.
Interview responses were analyzed through qualitative content analysis. Information
artifacts, such as personal notes, report sheets, white boards, and print outs, that are
utilized by participants during observations were described through written notes which

were analyzed through qualitative content analysis.

Demographic Form

A brief demographic form was developed for participants to complete prior to
observation. Participants provided information in the following areas: age (in years),
gender, educational level, experience as a nurse (in years and months), and experience on
the current floor (in years and months). A copy of the demographic form can be found in

Appendix E.
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Methods

The mixed methods design of this proposed allowed for the collection and
integration of qualitative and quantitative data to measure the identified study variables.
The research questions for this study focused on the purpose or need-creating event for
information-seeking episodes and the sources and mode/format of information accessed

by nurses during patient care.

Observational data collection tool. The electronic observational data collection
tool utilized for this study built on previous work to develop a data collection tool by
Moss et al. (2002) and Moss et al. (2007). Previously this tool has been utilized and
modified to determine the information needs of nurses in the operating room and cardiac
intensive care unit. This tool was modified and expanded in order to characterize the
nursing care of patients on a medical-surgical unit and the information needs of medical-
surgical nurses.

Categories were developed and validated by observing nurses on each of the five
units for 30 hours during phase 1 of the study. Based on Krikelas’ Model of Information-
Seeking Behavior and the previous tool, a set of logical categories were first established
to describe each episode in terms of the study variables; purpose/need-creating event,
type of information, source, and mode/format. Additional categories for each variable
were then further defined. For example, under the “source of information™ for the
episodes, initial logical codes included patients, family members of the patients, written
notes, electronic records, white boards, other nurses, and other health care professionals.

Categories under each variable were then added, combined, modified, and deleted as
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necessary based on the observations. Nurses were observed until a set of reliable
categories and attributes were determined with no new categories emerging. Through this
process, a stable set of categories were developed for each descriptive area of the episode
(purpose/need-creating event, type, source, and mode/format of information during each
information-seeking episode). Once this stable set was established, nurses from the unit
were asked to review the categories and make suggestions regarding the addition or
deletion of additional categorical behaviors. When suggestions were made, further
observations occurred. This process was continued until no new categories arose.
Repeated observations by the primary researcher to refine the observation tool, in
addition to the refinement of categories by nurses on the medical-surgical floor, validated
the categories utilized to describe the information-seeking episode. Numerical codes were
assigned to each category for easier documentation during observations. The variable
with the subcategories were then assigned numerical code labels and programmed into a
computerized template on Microsoft Access. A portable tablet was utilized for the mobile
collection of data during phase 2.

To ensure the reliability of data collection, several steps were taken through the
course of the proposed study. The primary researcher who conducted observations is a
registered nurse with experience on medical-surgical floors. Operational definitions of
each of the study variables and categories being observed were established prior to data
collection. The primary researcher functioning as a non-participant observer was utilized
to make data collection unobtrusive and to help diminish the reactivity of the subject to

practice observations. Concurrent observation, including the primary researcher and
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another trained researcher occurred for 14.41% of all observations to establish inter-rater

reliability with an 85.82% agreement of coded data.

Semi-structured interview questions. Krikelas’ Model of Information-Seeking
Behaviors guided the development of interview questions to gather further qualitative
data in the areas of unmet information needs, information source preferences, perceptions
of accessibility and ease of use of sources, and personal experiences with information-
seeking. Nurses were also able to further clarify any potential deferred information needs
and the use of any internal sources that were not directly observable to the researcher.

The interview questions have been provided in the next section.

Data Collection Timeline

Validation of the categories for data collection occurred during the phase 1 pilot
portion of the study which lasted 3 weeks. Phase 2 included the observations of nurses,
the conduction of semi-structured interviews, and the examination of information
artifacts. Data collection utilizing the categorical data collection tool and semi-structured
interviews occurred over a one-month period of time during phase 2. The sample of 25
nurses and 100 hours of direct observations yielded 818 information-seeking episodes. As
supported by Moss and Elias (2010), the information needs of nurses and the patterns in
which nurses use information is driven by the type of clinical care they are providing to
the patient. Therefore, observations were made throughout the day from 0700 to 1900 in
4-hour increments in order to capture various activities and various information needs

that occur throughout a typical nursing day shift (Moss et al., 2007).
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Observations

For the purposes of this study, information-seeking behaviors were activities that
are undertaken to identify relevant information to satisfy a perceived immediate need
(Krikelas, 1983; Wilson, 1999). The unit of analysis for this study was an information-
seeking episode, which begins when the nurse undertakes information-seeking behaviors
to satisfy a perceived information need, and ends when the information is found or when
the nurse determines that the information is not available. Data were collected on each
information-seeking episode in terms of the purpose/need-creating event, type of
information, source, and mode/format. For example, if a nurse sought a lab value from
the electronic record to proceed with administration of a medication this was classified as
an information-seeking episode. The need-creating event was to obtain a lab value to
safely administer a medication. The type of information was patient laboratory data. The
source of the information was the computer and the format was electronic. In addition,
the duration of each event was timed by an internal timer that was built into the Access
template. This timer not only recorded the duration but also the start time and end time of
the episode.

Only those information-seeking episodes by the nurse directly related to patient
care were recorded during the observation period. If the observer/researcher was unclear
about the purpose/need-creating event, type of information, source, or mode/format
sought in an episode, the nurse was asked to clarify. For example, if a nurse began to look
for information in the medical record during documentation and the researcher was
unsure of the need-creating event of this episode, the researcher asked the nurse what

triggered the need to search for information. During data collection, the observer
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recorded the observed category during the episode onto the computerized tablet through a
drop-down menu on the template. The Access template assigned numerical codes to each
of the categories. Each episode was timed, and the duration was recorded in seconds. A
timer was started at the initiation of the episode and stopped at the completion or

abandonment of the information-seeking task.

Post Observation Semi-Structured Interviews
Following each observation session, a brief semi-structured interview was
conducted by the primary researcher. In a quiet and private setting, the researcher asked
the nurse five interview questions with probes. The primary researcher took handwritten
notes and the sessions were not to be recorded. The following questions were utilized
during the semi-structured interviews:
1. Tell me about any information that you felt was not available during the course
of observations.
Probing question: Why did you feel that the information was not available?
Probing question: What factors made you search or not search for information
that you felt was not available?
2. Can you describe how you access and obtain information during the course of
patient care?
Probing question: How convenient are your current information sources?
Probing questions: How accessible are your current information sources?
3. What types of information formats best fit into your nursing practice and

workflow?
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4. Tell me about information that you did not feel the need to search for based on
your own personal knowledge. (For example, knowledge based on previous
experiences or knowledge derived from physical assessment of the patient)

5. Is there anything you would like to tell me about your experiences accessing

and using information during patient care?

Data Analysis

This mixed methods study entailed both quantitative and qualitative data analysis.
Demographic and categorical data were entered into a statistical package program (SPSS)
for analysis. Demographic data were analyzed through descriptive statistics including
frequencies and percentages. Correlations between the variables and demographic data
(age, experience as a nurse, and experience on the floor) were performed. The duration of
the episodes and frequencies of categories for each variable were analyzed through one-
way ANOVA statistical testing to compare the mean duration of episodes based on the
variable (purpose/need-creating event, type, source, and mode/format). Nominal level
categorical data (units and start times of episodes) and the study variables were analyzed
through chi-square measures of association.

Semi-structured interview responses and information artifact documents were
gathered from participants during data collection and were analyzed through a qualitative
content analysis approach. Qualitative analysis involves the careful review of data with
the identification of emerging themes evolving into categories to describe a phenomenon
(Creswell, 2013). For this researcher study, conventional content analysis was utilized for

analysis of the qualitative data (Hsieh & Shannon, 2005). This method of data analysis
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allowed for the interpretation of text data (verbal, print, or electronic format) to be
systematically classified and coded. This classification and coding process helped
identify themes and patterns that arose in the data (Hsieh & Shannon, 2005).
Handwritten notes from the interview sessions were read in their entirety multiple times
prior to the beginning of data analysis so the researcher was fully immersed in the
analysis process. While reading the interviews, the researcher made notes in the margins
and identified key words and phrases. Key words that appeared to capture integral
thoughts of concepts were highlighted (Creswell, 2013; Hsieh & Shannon, 2005). Once
all interviews were read, the process of coding occurred. Researchers code data by
grouping together key texts into smaller categories of information with a label or key
word to describe the code (Creswell, 2013). Initially, five to six categories derived from
the short hand coding were identified. Categories were expanded and categories were
added as the qualitative data was reviewed multiple times (Creswell, 2013). Codes were
clustered together to form themes. As defined by Creswell (2013), themes are broad units
of information that consist of codes that have been aggregated together to form a
common idea. Once the themes were identified, interpretation of the results followed.
Themes that arose were compared and contrasted to the quantitative data derived from

the observations.

Assumptions

1. Nurses value and need accurate and timely patient information when caring for

patients.
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2. Nurses use a variety of sources for information retrieval during patient care and

have a variety of information-seeking behaviors.

3. Accurate data and timely delivery of data are important when developing

CDSS that fit into nursing workflow. Understanding the information needs of
nurses can provide a better basis for the development of CDSS.

The underlying assumptions for this study were supported by literature in the
areas of nursing information needs, information sources, and information-seeking
behaviors. Nurses value information and recognize the importance of accurate
information during the course of patient care (Thompson et al., 2013; Thompson et al.,
2001). Nurses typically access and pursue information to support the provision of direct
patient care and in direct response to a sense of responsibility to the patient (Blythe &
Royle, 1993; Corcoran-Perry & Graves, 1990; McKnight, 2006). Nurses seek information
from a number of sources and tend to prefer sources that are verbal or written in nature
(Corcoran-Perry & Graves, 1990; Estabrooks et al., 2005; McKnight, 2006). Nurses value
CDSS that directly support nursing activities and that are integrated into routine
workflow providing information at the point of decision making (Choi et al., 2011;

Roukema et al., 2008).

Limitations
The setting and population for this study could be viewed as potential limitations
for this study. The setting was a large teaching/academic hospital with a well-integrated
electronic medical record system. All of the participants had received similar training

regarding information retrieval through electronic formats. In addition, other healthcare
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professionals (such as doctors, dieticians, physical therapists, speech therapists, and
pharmacists) were readily available in this teaching environment. Therefore, there may be
limits on the generalizability of the results to nurses working in smaller, non-academic

hospitals.

Plan for the Protection of Human Subjects
There were no identifiable substantial risks to participants of this study. The
potential risks to the participants were minimal and were not expected to be more than
risks encountered during normal routine practice. Potential risks for the participants
involved the potential loss of confidentiality, threats to beneficence, perceived coercion

to participate in the study, and fear of retribution for non-participation.

Potential for Loss of Confidentiality and Threats to Beneficence

Research participants of any research study should be afforded the protection of
confidentiality and privacy in relation to their participation in a research study and
subsequent findings resulting from study participation (Polit & Beck, 2012; Shamoo &
Resnik, 2009). Nurses participating in research have a right to know about the storage of
data, steps the researcher is taking to ensure confidentiality, access to data and future
usage of the data (Griffiths, 2006). When research is conducted in the employment
setting, nurses may be reluctant to participate due to the potential for the identification of
findings to a particular participant (Broyles, Rodriguez, Price, Bayliss, & Sevick, 2011).

Beneficence refers to the obligation of the researcher to minimize harm to the

participants and to maximize the benefits (Emanuel, Crouch, Arras, Moreno, & Grady,
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2003; Polit & Beck, 2012). Despite the low risk of actual physical harm, nursing
participants in this study have the potential for psychological and social risks due to
participation in the research study. Nurses may become self-conscious and doubtful of
their own workplace practices leading to questions regarding their professional standing
(Broyles et al., 2011; Griffiths, 2006). Nursing participants should also have the right to
protection from exploitation, and the information gathered in study should not be used to
place them at a disadvantage or cause them damages (Polit & Beck, 2012). Studies that
describe workflow and documentation practices could potentially uncover practices in
patient care that are less than optimal. Nurses that participate in research in the workplace
should be protected from sanctioning and damages that may arise as a result of research.
As employees, real or perceived retribution can arise be in the form of financial penalties
or social sanctions (Broyles et al., 2011). There are very tangible risks to workplace
research such as loss of employment, lack of promotion in the institution, and negative
impacts on relationships with co-workers (Broyles et al., 2011; McDermid, Peters,
Jackson, & Daly, 2014; Polit & Beck, 2012).

Strict confidentiality and privacy practices regarding subject participation were
utilized to minimize the potential loss of confidentiality and threats to beneficence.
Consent procedures with the potential participants were conducted in a private setting
where the conversation was not overheard by others. Results were not identifiable to a
particular individual and were reported in aggregate. Individual data was not reported to
the employer. NO information with unique patient identifiers was collected. Electronic

data obtained during data collection was stored on a laptop computer that is password
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protected. Written consent forms, and any other paper-copy documents, were kept in a

locked filing cabinet in a locked office.

Perceived Coercion and Fear of Retribution

As with any research participant, nurses should be given accurate information in
order to make an informed consent and comprehension of the information should be
determined by the researcher. The ethical principle of respect for persons can best be
protected through a well outlined informed consent plan. Participants were given the
correct information regarding the study and comprehension was evaluated. Alternatives
to participation were explained to the participants so they were fully aware of available
options other than the choice of study participation (Emanuel et al., 2003; Fisher, 2013;
Polit & Beck, 2012). In order to prevent undue coercion, participants were informed that
participation is not mandatory and those that choose not to participate would sanctioned
or penalized. Participants were given a minimum of 24 hours to review the informed
consent form prior to being asked to sign the form. Individual participation choices were
not disclosed to those in supervisory roles. Participants were allowed to withdraw from

the study at any time.

Summary
The purpose of this descriptive mixed methods study was to identify the
information-seeking practices of medical-surgical nurses. Recruitment of medical-
surgical nurses practicing in an acute care facility provided the researcher with the

appropriate sample to answer the research questions regarding information-seeking
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practices during bedside care in order to inform the development of CDSS for this
population. The setting provided the researcher with appropriate subjects and practice
environments to answer the proposed research questions. Data collection, through direct
observations, allowed the researcher to categorize information-seeking practices in terms
of purpose/need-creating event, type of information, source, and mode during each
information-seeking episode. In addition, duration added an interval level data
component that helped describe the amount of time nurses spend accessing specific types
of information. Interview responses and information artifacts provided a qualitative
component to further enhance descriptions of the sources of information, modes of
information, perceptions of accessibility of information, deferred information needs,

unmet information needs, and internal sources of information.
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CHAPTER 4
RESULTS
Introduction

The purpose of this chapter is to provide a description of the setting, sample, and
quantitative and qualitative findings from this study. The purpose of this study was to
explore the information-seeking behaviors of nurses during the course of patient care on
medical-surgical floors. These study findings can provide needed information to guide
the development of CDSS that support the information needed by nurses during direct
patient care. Structured observations and a post observation semi-structured interview
were utilized to obtain quantitative and qualitative data to describe the information-
seeking behaviors of nurses. Data collection was divided into two phases. During phase
1, pilot observations were performed to determine the frequency of information-seeking
episodes and to validate the data collection categories for use in the observational tool.
These observations were strictly for the determination of the frequency of the
information-seeking episodes and the validation of the data collection tool categories. No
data was collected in phase 1 to be included in quantitative and qualitative analysis.
Phase 2 involved the actual collection of data through the observations of participants,
description of the information artifacts, and interviews with participants. Following data
collection, the demographic and quantitative data were entered and exported into SPSS
and analyzed. Interview responses were transcribed by the researcher and analyzed

through content analysis. Descriptions of the findings are presented in this chapter.
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Setting

Five nursing units at a large teaching hospital system in the southeastern United
States served as the setting for this mixed methods study. These units were chosen based
on their similarities in patient acuity levels, nurse/patient care ratios, availability of
electronic and technical support resources. All nurses in this hospital system receive the
same training regarding the computerized information systems utilized by the hospital
system. All new employees receive a live 8-hour training course during the first week of
orientation regarding the electronic medical record documentations system. Following
this training course new employees then complete a series of computer based training
modules regarding electronic resources. During the next 30 days, employees receive on
the job training directed by assigned preceptors. Approximately 30 days after beginning
employment at the facility, the nurses participate in another 4-hour live training course.
This course provides more in-depth training regarding resources such as order sets and
smart pumps. Within the following 3 months, nurses will also participate in a second
follow-up day of live training that involves completion of 20 minute to 25 minute
modules. There are manuals available for each of the electronic resources to help clarify
any questions that arise during care. In addition, there is a 24-hour helpdesk available to
help support nurses regarding technical issues. The Information Technology department
evaluates learning needs on individual units prior to the implementation of any new
technology. This evaluation helps determine the project based learning needs of the
nurses on the individual units. Operational learning needs can also be identified by nurses

or nurse leaders on individual units. This type of training is handled on a unit level and
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the Information Technology department works to develop and support the training
programs.

All of the units chosen provide care to adult patients over the age of 18 years.
Four of the units were located at the main hospital campus and one of the units was
located a smaller satellite campus several blocks away from the main campus. Four of the
units admitted surgical patients from different specialties and one of the units was a
general medicine floor. Two of the five units had step down units which have higher
acuity patients and lower nurse/patient ratios. All of the units had at least one large or two
smaller desk areas. Every nurse on the units had their own mobile documentation carts
which include a computer with a monitor, a key board, and a bar code scanner. Each of
the units also had stationary computers for documentation or information retrieval at the
desk. Nurses on all of the units worked 12-hour shifts beginning at 0700 and 1900. Shift
report typically began approximately 30 minutes before the beginning of the next shift.
One unit did not have patient care technicians. On this unit, nurses provided total patient
care and had lower nurse/patient ratios. Table 1 provides a description of the number of

beds in each unit and the care ratios.
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Table 1
Description of the Units

Unit No. of Beds Care Ratio Step-down
Care Ratio

Unit One 27 1:4-5

Unit Two 30 1:3-4

Unit Three 32 1:4-5

Unit Four 29 1:4-5 1:3

Unit Five 29 1:4-5 1:2-3

Description of Unit 1

Unit 1 was not located on the main campus of the hospital system. It was located
on a smaller satellite hospital several blocks away from the main campus. This was a 27-
bed surgical unit that specializes in the care of patients with wide variety of orthopedic
problems. This unit cared for both pre-surgical and post-surgical patients. The
nurse/patient ratio for this unit was 1:4-5. There was a central nursing desk with three

halls that branch off from the desk.

Description of Unit 2

Unit 2 was a general medicine and infectious disease unit that provided care to
adult patients with a variety of general medical problems and needs. This was a 30-bed
unit and is staffed by the general medicine residency teaching service at the hospital. The
nurse/patient ratio on this unit was 1:3-4 and the nurses provided total patient care. There
were no patient care technicians on this unit. The unit had one large nursing desk that has

halls that extending on both sides of the desk and a hall along the back portion of the unit.
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Description of Unit 3

Unit 3 was a 32-bed unit that provides care to adult medical patients experiencing
gastrointestinal disorders and surgical gastrointestinal and oncology patients. The
nurse/patient ratio for this floor was 1:4-5. This unit had two long halls with a connecting
back hall and a large nursing desk at the front of the unit that extends through to both
halls. Patient care technicians were utilized on this floor and have a 1:10 ratio for patient

carc.

Description of Unit 4

Unit 4 was a medical and surgical unit that provides care to general surgical
patients and surgical patients experiencing disorders of the gastrointestinal system. This
was a 29-bed unit with four beds that serve as a step-down unit with higher acuity
patients. The nurse patient ratio was 1:4-5 for the medical-surgical beds and 1:3 for the
step down unit beds. This unit employed patient care technicians for the provision of
patient care. This unit had two large nursing desks at the front and the back of the unit.
The unit had two long halls with a connecting back hall. The step down unit was located
on the back hall. The front nursing desk was typically utilized by nurses caring for the
medical-surgical patients while the nursing desk located on the back hall was utilized by

nurses and staff caring for the patients in the step down unit.

Description of Unit 5
Unit 5 was a 29-bed unit that provides care to pre-surgical and post-surgical

patients followed by the otolaryngology, oral surgery, plastic surgery, and urology
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services. This floor had four beds which could serve as a step down unit for higher acuity
patients if needed. The step down beds were in semi-private rooms with two beds to each
room. If there were no higher acuity patients, these beds were converted to semi-private
rooms for medical-surgical patients. The nurse/patient ratio was 1:4-5 for the medical-
surgical beds and 1-2:3 for the step down beds. This unit had two long halls with a back
connecting hall. There was a large nursing desk located centrally on the floor that extends
through to both halls. All nurses had mobile documentation carts. There was a stationary
computer located in each of the two semi-private rooms that serve as the step down unit.

Patient care technicians were utilized on this floor.

Observational Data Collection Tool

During phase 1 of this study, the researcher conducted informal two-hour
observation sessions with three nurses on each floor. These pilot observations served
several purposes in the development of the study. The observations allowed for the
determination of the frequency of information-seeking episodes by medical-surgical
nurses in order to determine the number of nursing participants needed to yield 500
information-seeking episodes. The informal observations also provided an opportunity
for the researcher to develop an inventory of information sources for each unit and to
develop and validate the categories for the data collection tool. An inventory of
information resources found on the units is provided in Appendix F.

Prior to the initiation of the phase one observations, the researcher established
logical categories for the data collection tool based on the study variables, a previous tool

developed by Moss et al. (2002) and Moss et al. (2007), and Krikelas” Model of
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Information-Seeking Behavior. Operational definitions for each of the study variables
(purpose/need creating event, type of information, source of information, and
mode/format) were then developed based on the observations (Appendix G). A paper
Data Category Validation Tool (Appendix H) was developed with categories of behaviors
for each of the variables. During observations, the researcher would make handwritten
notes on the tool and would ask questions of the nurses during information-seeking
episodes. Nurses on each unit were asked to review the categories and more observations
were completed. The researcher observed nurses for approximately thirty hours during
this process and continued observations until no new categories emerged. Once a reliable
set of categories was established, the researcher developed operational definitions for
each of the categories (Appendix I). These variables with their subcategories were then
assigned numerical code labels and programmed into a Microsoft Access template on a
tablet computer for mobile data collection during the observations. Screenshots of the

electronic observational data collection tool template have been provided in Appendix J.

Interrater Reliability of the Tool

During phase two of data collection, concurrent observations by the researcher
and two other trained researchers occurred for 127 of the 818 episodes (14.41% of all
observations) in order to establish interrater reliability of the tool, operational definitions,
and data collection. The primary researcher provided the secondary observers with the
operational definitions of the categories prior to the observation sessions. A second

portable table with the observational data collection tool was utilized for the concurrent
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observations. There was an 85.82% agreement of the coding of data between the data

collectors during the concurrent observations.

Sample

The sample for this study included registered nurses working on medical-surgical
floors providing direct patient care. Inclusion criteria for the study were (a) registered
nurses, (b) engaged in bedside care on medical-surgical units, and (¢) completion of the
orientation process to the facility and unit. The following were exclusion criteria for
potential participants: (a) nurses still in the orientation process, (b) staffing pool and
agency nurses, and (c¢) nurses reallocated from other units. Since four of the five floors
chosen specialized in the care of surgical patients, the researcher felt it was necessary to
recruit more participants from unit 2 since this was the only floor with strictly medical
patients. Nine of the 25 total participants worked on unit 2 providing a better sample of
nurses providing care to patients with a variety of medical illnesses and co-morbidities.
The other 16 participants worked on floors that predominately cared for post-surgical
patients with disorders of a specific body system. Due to the similarity of the patient

populations for unit 3 and 4, less participants were chosen from each of these floors.

Sample Size

A convenience sample of 25 registered nurses were recruited for this study. The
unit of analysis for this study was an information-seeking episode. For the purpose of this
study, an information-seeking episode was defined as an event that begins in response to

a perceived information need, proceeds to the initiation of information-seeking behaviors,
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and ends when the need is believed to have been satisfied or the task is abandoned due to
lack of available information (Krikelas, 1983). The study sample size was determined
based on the number of information-seeking episodes needed for the emergence of
consistent patterns of communication. As noted in chapter 3, similar studies examining
and exploring communication and information behaviors completed 100-200 hours of
observations to yield generalizable results (Keenan et al., 2013; Moss & Elias, 2010;
Moss & Xiao, 2002, 2004; Moss et al., 2002). Studies by Moss and Elias (2010) and
Moss et al. (2002) found that consistent patterns in communication episodes emerged at
approximately 500 episodes. During phase one of data collection for this study, nurses on
all five of the floors were observed for 2-hour increments. During these informal
observations, nurses typically averaged 5-10 information-seeking episodes per hour
depending on the times of day the nurse was observed. Therefore, the researcher
estimated that a sample of 25 nurses would yield the needed number of information-

seeking episodes.

Description of the Sample

A total of 25 participants were recruited from five medical-surgical floors. The
participants completed a demographic form (Appendix E) and provided the following
information: age, gender, educational level, experience as a nurse, and experience as a
nurse on the current unit. The demographic data was entered into SPSS and analyzed
through descriptive statistics. Twenty-four (96%) of the participants were female and one
was male (4%). Twenty-one (84%) of the participants had a bachelor of science in

nursing degree and four (16%) had an associate of science in nursing degree. None of the
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participants had completed a master’s degree or a doctoral degree. The mean age of the
participants was 34.07 years with a minimum age of 22 years and a maximum age of 56
years. The participants had an average of 8.46 years of nursing experience with a
minimum of 4 months and a maximum of 32.42 years. The average number of years of
experience on the unit was 4.32 years with a minimum of 4 months and a maximum of 22

years. Tables 2 and 3 provide demographic characteristics for the sample (n = 25).

Table 2

Gender and Education Demographic Characteristics
of the Sample (n = 25)

Characteristics Frequency Percent (%)
Gender
Male 1 4
Female 24 96
Education Level
ASN 4 16
BSN 21 84
Table 3

Age, Nursing Experience, and Experience on the Unit Demographic
Characteristics of the Sample (n = 25)

Characteristics Mean Minimum  Maximum
Age (Years) 34.07 22 56
Nursing Experience (Years) 8.46 4 3242
Experience on Unit (Years) 4.32 4 22

Description of the Sample by Unit
Demographic data including age, total years of nursing experience, and years of
nursing experience on the floor were also analyzed based on the unit where the registered

nurse worked. Unit 4 had the youngest mean age of the nurse at 29.33 years and unit 1
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had the oldest mean age of the at 41.23 years. Unit 1 had the highest mean years of
nursing experience at 15.82 years. Unit 5 also had a high mean of years of nursing
experience at 15.3 while unit 3 (2.33 years) and unit 4 (3.25 years) had the lowest. Unit 5
had the highest mean number of years of experience on the floor at 9.1 years and unit 3
had the lowest at 1.92 years. Table 4 provides age, nursing experience, and experience on

the unit demographic characteristics by unit.

Table 4

Age, Nursing Experience, and Experience on the Unit Demographic
Characteristics of the Sample by Individual Units (Based on Years)

Characteristics Mean Minimum Maximum
Unit 1 (n=5)

Age 41.23 27.42 55.25

Nursing Experience 15.82 2.5 25.92

Experience on Unit 2.1 1 2.5
Unit2 (n=5)

Age 29.78 23 56

Nursing Experience 4.5 9 months 22

Experience on Unit 4.07 8 months 22
Unit 3 (n=3)

Age 32.33 26.17 40.42

Nursing Experience 2.33 6 months 4.92

Experience on Unit 1.92 4 months 4.92
Unit4 (n=3)

Age 29.33 23.83 36.35

Nursing Experience 3.25 1 5.92

Experience on Unit 3.25 1 5.92
Unit5 (n=15)

Age 38.51 22 54.83

Nursing Experience 15.3 4 months 32.42

Experience on Unit 9.1 4 months 20
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Quantitative Variables
Variables for the quantitative portion of this study included: unit, purpose,
information type, source, mode, start time, stop time, and duration. A Microsoft Access
template with pre-programmed forms was utilized for mobile collection of data. Each
episode was saved to an Access form. Once all observations were complete, the data were
then exported from Microsoft Access to a Microsoft Excel spreadsheet and then into

SPSS software for statistical analysis.

Descriptive Statistics
The sample of 25 nurses were observed for four-hour observation sessions
yielding 100 hours of direct observations and 818 total information-seeking episodes.
Episodes were categorized by the purpose/need-creating event, information type,
information source, and mode/format of information exchange. Frequencies and
percentages for each of the episode categories were calculated for the full sample,
individual units, the four combined surgical units, mode/format, and start time. Findings

are presented in the following sections.

Frequencies and Percentages of the Full Sample

Purpose/need creating event. For this study, the purpose/need-creating event for
an information-seeking episode was defined as an event that causes uncertainty in the
information seeker and leads to the perception that the current state of knowledge is not
adequate to deal with an issue (Krikelas, 1983; Moss et al., 2007; Sawant, 2015). This

event was the reason that the provider initiated the information task. Analysis findings
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from the full sample indicate that nurses most frequently searched for information for the
purpose of patient treatment and the provision of patient care (25.2%). Medication
administration (19.9%) and order clarification/verification of new orders (15.2%)
followed in frequency. Descriptive results of the frequencies and percentages of the

purpose/need creating event prompting the participant to search for information are

provided in Table 5.

Table 5

Frequencies and Percentages of the Purpose/Need-creating
Event for the Full Sample (n = §18)

Category Frequency Percentage (%)
Patient treatment/provision of care 206 25.2
Medication administration 163 19.9
Order clarification/new order verification 124 15.2
Review of current treatment plan 86 10.5
Patient hand-off of care or transfer 53 6.5
Patient discharge 48 5.9
Quantifying risk for adverse events 44 54
Patient admission 32 3.9
Change in patient status 21 2.6
Medication titration 18 2.2
Coordination of home care/discharge planning 12 1.5
Equipment management 8 1.0
Pre-admission medication reconciliation 3 0.4
Lack of Patient Knowledge/Patient request for 0 0.0
information

Type of information. The operational definition utilized for the type of
information for this study was the type of data accessed to reduce uncertainty (Krikelas,
1983; Wilson, 1999). Nurses most frequently sought information regarding current orders
(19.7%) and new orders (13.6%). Scheduled patient care information closely followed at
11.6%. Nurses also frequently sought assessment information (15.5%) in the form of a
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complete assessment, a focused assessment, a vital sign assessment, or a pain assessment.
Descriptive results of the frequencies and percentages of the type of information sought

by the participants are provided in Table 6.

Table 6

Frequencies and Percentages of the Type of Information for the Full Sample (n = §18)
Category Frequency Percentage (%)
Current Orders 161 19.7
New Orders 111 13.6
Schedule of Patient Care 95 11.6
Patient progress 67 8.2
Patient laboratory data results 53 6.5
Pain assessment 48 5.9
Change of shift report 47 5.7
Risk assessment tools 42 5.1
Verbalized patient data 39 4.8
Vital sign assessment 39 4.8
Medication information 25 3.1
Complete assessment 22 2.7
Focused system assessment 22 2.7
Discharge orders 14 1.7
Patient medical history 13 1.6
Equipment specific information 12 1.5

Demographic data 4 0.5
Patient diagnostic test results 4 0.5
Patient education 4 0.5
Electronic standard of care reference tool 1 0.1
Hospital specific policies and procedures 0 0.0

Information Source. For this study, information sources were defined as
suppliers or generators of information that are accessed in order to meet a perceived gap
in knowledge or a perceived information need (Krikelas, 1983). The most frequent source
of information for the nurses was the patient EMR (22.9%) followed by the patient

(17.8%). Overall, nurses most frequently sought information from electronic sources
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(58.8%) in the form of the above mentioned EMR, the electronic medication
administration record, computerized medication resources, electronic patient main screen,
and computerized information resources. The patient was the main source of non-
electronic information sought by nurses. Nurses less frequently sought information from
nursing peers (7.1%) in the form of other nurses providing direct patient care, nurse
educators/leaders/charge/managers, and specialty nurses. Descriptive results of the

frequencies and percentages of the sources of information utilized by the participants are

provided in Table 7.

Table 7

Frequencies and Percentages of the Source of Information for the Full Sample (n = 818)
Category Frequency Percentage (%)
Patient EMR 187 22.9
Patient 146 17.8
Patient main screen 139 17.0
MAR 135 16.5
Other nurses 50 6.1
Personal notes 33 4.0
Physician 29 3.5
Computerized medication resources 15 1.8
Patient care technician 14 1.7
Social worker 11 1.3
Interdisciplinary team 10 1.2
White boards 9 1.1
Patient family member 7 0.9
Physical therapist 7 0.9
Computerized information resources 5 0.6
Nurse educator/clinical nurse leader/charge 4 0.5
nurse/nurse manager
Specialty nurse 4 0.5
Unit clerk 4 0.5
Written reference material 3 0.4
NP/PA/SA 2 0.2
Patient paper chart 2 0.2
Pharmacist 2 0.2
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Information modes/formats. For this study, the mode/format of the information
was defined as the means or the method by which the provider obtains information (Moss
et al., 2007). Nurses most frequently sought information in a computerized mode/format
(60.8%). Face to face verbal interactions were the next most frequently utilized
mode/format at 30.7%. Less frequently nurses utilized written and telephone. Descriptive
results of the frequencies and percentages of the type of mode/format utilized by the

participants to gain information are provided in Table 8.

Table 8

Frequencies and Percentages of the Mode/Format of
Information for the Full Sample (n = 818)

Category Frequency Percentage (%)
Computerize 497 60.8
Face-to-face 251 30.7
Written 40 4.9
Telephone 30 3.7

Frequencies and Percentages of Individual Units

Frequencies and percentages of each of the episode categories were also analyzed
based on the nursing unit and the type of unit (general medicine or surgical). There was
one unit that specialized in the care of patients with general medical problems and needs.
The other four units admitted surgical patients from different medical specialties. Table 9
provides a description of the total number of nurses and information-seeking episodes by
unit and all surgical units combined. Descriptions of the frequencies and percentages of

the purpose/need creating event, information type, source of information, and
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mode/format of the information episode for each nurse on each unit and for all of the

nurses on the surgical units combined are provided in the following sections.

Table 9
Number of Participants and Number of Information-seeking Episodes by Unit
Unit No. of No. of
Participants Information-Seeking Episodes
Unit One 5 202
Unit Two 9 281
Unit Three 3 82
Unit Four 3 104
Unit Five 5 149
Combined Surgical Units 16 537

Purpose/need creating event. As noted in the analysis of the full sample, nurses
most frequently searched for information to support patient treatment and the provision of
care, medication administration, and order clarification/new order verification. Patient
handoff of care or transfer (14.6%) and quantifying risk for adverse events (14.6%)
information were also frequently searched for by nurses working on unit 2. Nurses on
unit 1 and unit 5, which were surgical units, most frequently searched for information
regarding medication administration. Unit 2, the general medicine unit, had the highest
frequency of all of the units for searching for information regarding patient treatment and
provision of care, and the lowest frequency of searching for information needed for the
purpose of medication administration. Nurses on unit 3 most frequently verified and
clarified orders, while unit 4 most frequently searched for information to support the
provision of patient care and patient treatment. Unit 5 nurses also frequently reviewed the

current treatment plan. The least frequent need creating events to cause nurses to initiate
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information-seeking episodes included lack of patient knowledge, pre-admission
medication reconciliation, equipment management. Information needed to support
medication titration was infrequently sought by nurses on unit 3, unit 4, and unit 5.
However, nurses on unit 1 sought this type of information for 4% of the episodes and unit
2 for 9%. Nurses on unit 3 and unit 4 had similar patient populations, general and
gastrointestinal surgical patients, and more frequently sought information regarding
changes in patient status.

When analyzing frequencies with the surgical units combined, the three most
frequent need-creating events were medication administration (22.9%), patient treatment
and the provision of care (21%), and order clarification/new order verification (12.7%).
Unit 2, the general medicine unit, most frequently searched for the same three categories.
However, the nurses on this unit most frequently searched for information to support the
provision of patient care, then order clarification/verification of new orders, and lastly
medication administration. Descriptive results of the frequencies of the purpose/need-
creating events for each of the units are provided in Table 10. Table 11 provides results

and a comparison of combined surgical units and the general medicine unit.
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Table 11

Frequencies and Percentages of the Purpose/Need-creating Event by
Combined Surgical Units and the General Medicine Unit

Category Surgical Units General
Combined Med Unit
n =537 n =281

Freq % Freq %
Patient treatment/provision of care 113 21 93 33.1
Medication administration 123 22.9 40 14.2
Order clarification/new order verification 68 12.7 56 19.9
Review of current treatment plan 58 10.8 28 10.0
Patient hand-off of care or transfer 40 7.4 13 4.6
Patient discharge 28 5.2 20 7.1
Quantifying risk for adverse events 31 5.8 13 4.6
Patient admission 29 54 3 1.1
Change in patient status 19 3.5 2 0.7
Medication titration 9 1.7 9 3.2
Coordination of home care/discharge 12 2.2 0 0.0
planning
Equipment management 4 0.7 4 1.4
Pre-admission medication reconciliation 3 0.6 0 0.0
Lack of Patient Knowledge/Patient request 0 0.0 0 0.0

for information

Type of information. Information regarding current orders was the most frequent
type of information that nurses searched for on three of the five units, with the exception
of unit 3 and unit 4, which most frequently searched for information regarding new
orders. When analyzing the frequencies of the combined surgical units, information

regarding current orders was most frequently searched (20.9%), followed by schedule of
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patient care (13.4%) and new orders (11.7%). Nurses on the general medicine floor
sought current order information, then new orders and patient progress. When combining
all of the assessment categories, nurses on the surgical units and general medicine unit
also frequently searched for some type of assessment information. The nurses on the
general medicine unit more frequently searched for lab data than nurses on the surgical
units. Nurses on both types of units similarly searched for information regarding
medications. Table 12 provides the descriptive results of the frequencies for the types of
information most frequently sought by nurses on each of the units. Table 13 provides

results of the combined surgical units and the general medicine unit.
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Table 13

Frequencies and Percentages of the Type of Information by
Combined Surgical Units and the General Medicine Unit

Category Surgical Units General
Combined Med Unit
n=537 n =281
Freq % Freq %
Current Orders 112 20.9 49 17.4
New Orders 63 11.7 48 17.1
Schedule of Patient Care 72 13.4 23 8.2
Patient progress 36 6.7 31 11.0
Patient laboratory data results 26 4.8 27 9.6
Pain assessment 34 6.3 14 5.0
Change of shift report 35 6.5 12 4.3
Risk assessment tools 29 54 13 4.6
Verbalized patient data 26 4.8 13 4.6
Vital sign assessment 23 4.3 16 5.7
Medication information 17 3.2 8 2.8
Complete assessment 20 3.7 2 0.7
Focused system assessment 14 2.6 3 1.1
Discharge orders 9 1.7 5 1.8
Patient medical history 7 1.3 6 2.1
Equipment specific information 6 1.1 6 2.1
Demographic data 1 0.2 3 1.1
Patient diagnostic test results 3 0.6 1 0.4
Patient education 3 0.6 1 0.4
Electronic standard of care reference tool 1 0.2 0 0.0
Hospital specific policies and procedures 0 0.0 0 0.0

Information Source. The patient EMR was the most common source of
information for unit two (24.9%), unit three (25.6%), and unit five (26.2%). Nurses on
unit one most frequently consulted the MAR (22.3%) while nurses on unit four most
commonly utilized the patient main screen (19.2%) as a patient information source.
Patients also frequently served as information sources on all of the units. When
combining the surgical units, nurses most frequently sought information from the patient

EMR with similar frequency as the nurses on the general medicine unit. The second most
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frequently utilized source of information for nurses on the surgical units was the MAR
while the nurses on the general medicine unit utilized patient main screen. For both the
surgical unit nurses and the nurses practicing on the general medicine unit, the third most
frequently utilized source was the patient.

Table 14 provides descriptive results of the frequencies of the source of
information for nurses on each of the units. A comparison of information sources utilized
by nurses on the combined surgical units and the general medicine unit are provided in

Table 15.
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Table 15

Frequencies and Percentages of the Source of Information by
Combined Surgical Units_and the General Medicine Unit

Category Surgical Units General Med
Combined Unit
n =537 n =281

Freq % Freq %
Patient EMR 11 21.8 70 249
Patient 101 18 45 16
Patient main screen 80 14.9 59 21.0
MAR 98 18.2 37 13.2
Other nurses 33 6.1 17 6.0
Personal notes 27 5.0 6 2.1
Physician 11 2.0 18 6.4
Computerized medication resources 12 2.2 3 1.1
Patient care technician 9 1.7 5 1.8
Social worker 5 0.9 6 2.1
Interdisciplinary team 9 1.7 1 0.4
White boards 7 1.3 2 0.7
Patient family member 7 1.3 0 0.0
Physical therapist 5 0.9 2 0.7
Computerized information resources 3 0.6 2 0.7
Nurse educator/clinical nurse 0 0.0 4 1.4
leader/charge nurse/nurse manager
Specialty nurse 3 0.6 0 0.0
Unit clerk 4 0.7 0 0.0
Written reference material 3 0.6 0 0.0
NP/PA/SA 1 0.2 1 0.4
Patient paper chart 1 0.2 1 0.4
Pharmacist 1 0.2 1 0.0

Information modes/formats. On all of the units, nurses most frequently utilized
computerized information formats for over 50% of the information-seeking episodes. The
nurses on the general medicine unit utilized information obtained in a computerized
format 64.4% of the time while nurses on the combined surgical units utilized the same
format 58.8% of the time. Face to face verbal interactions were the second most

frequently utilized format with written formats in a distant third. Frequencies and
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percentages of the mode/format of information utilized are provided by individual unit in
Table 16 with comparison between the surgical and general medicine unit are provided in

Table 17.

Table 16

Frequencies and Percentages of the Mode/Format of Information by Unit

Category Unit One  Unit Two  Unit Three Unit Four  Unit Five
n=202 n=281 n =281 n=104 n=149
Freq % Freq % Freq % Freq % Freq %

Computerize 128 634 181 644 50 61.0 58 558 80 53.7
Face-to-face 60 29.7 86 306 22 268 33 31.7 50 33.6
Written 9 45 6 2.1 6 7.3 7 6.7 12 8.1
Telephone 5 2.5 8 2.8 4 4.9 6 5.8 7 4.7
Table 17

Frequencies and Percentages of the Mode/Format of Information by
Combined Surgical Units and the General Medicine Unit

Category Surgical Units General Med
Combined Unit
n =537 n =281

Freq % Freq %
Computerize 316 58.8 181 64.4
Face-to-face 165 30.7 86 30.6
Written 34 6.3 6 2.1
Telephone 22 4.1 8 2.8

Frequencies and Percentages Based on the Mode/Format of Information
Frequencies and percentages of each of the episode categories were analyzed

based on the mode/format in which the nurse sought the information.
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Purpose/need creating event. During observations, nurses most frequently
utilized face-to-face verbal interactions for the patient treatment and provision of care.
Information exchange via the telephone was most frequently utilized when searching for
information to support patient treatment and provision of care and then for patient
admission, patient discharge, patient handoff of care or transfer, and order clarification.
Computerized formats were utilized most frequently for order clarification and
medication administration. Written formats/modes were most frequently utilized for

patient handoff of care or transfer.

Type of information. Face to face verbal interactions were most frequently
utilized by nurses to obtain information regarding pain assessment and verbalized patient
data. Current orders and new orders were the most frequent types of information obtained
through a computerized format. Written formats of information were most frequently
utilized to gather information for change of shift report and in finding information
regarding the schedule of patient care. Patient progress, new orders, and discharge orders

were the most frequently sought types of information utilizing a telephone format.

Information Source. The most frequent source of information utilizing a face to
face format was overwhelmingly the patient (56.6%). Other nurses as a source through a
face to face format was a distant second at 16.3%. Nurses most frequently utilized
information from the patient EMR, the patient main screen, and the MAR through a

computerized format. The most frequent source utilized in a written format was personal
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notes. The physician and other nurses were the most frequently utilized sources in a

telephone format.

Frequencies and Percentages based on the
Start Time of the Information-Seeking Episode

Frequencies and percentages were analyzed based on the start times for the
information-seeking episode to describe the different times of the shift that nurses initiate
information-seeking episodes. Nurses most frequently sought information during the
morning hours of 0701-0800, 0801-0900, and 0901-1000. Numbers of information-
seeking episodes declined from 1001-1100 and continued to decline and then remain
stable. There was a minimal increase to 8.4% in the 1601-1700 time frame. Descriptive

results of the information-seeking episodes based on start time are provided in Table 18.

Table 18

Frequencies and Percentages of the Number of Information-seeking
Episodes Based on Start Time of the Episode

Start Time Freq. Percentage (%)
0600-0700 30 3.7
0701-0800 111 13.6
0801-0900 97 11.9
0901-1000 92 11.2
1001-1100 75 9.2
1101-1200 51 6.2
1201-1300 49 6.0
1301-1400 54 6.6
1401-1500 40 4.9
1501-1600 51 6.2
1601-1700 69 8.4
1701-1800 51 6.2
1801-1900 44 5.4
1901-2000 4 0.5
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Quantitative Statistical Analysis and Findings

In order to better describe the information-seeking behaviors of medical-surgical
nurses while delivering care in the acute care setting, observational data was analyzed
further through correlations, ANOVA, and Chi-square tests of independence statistical
analyses. Statistical testing was performed to determine if the nurse’s age, years of
nursing experience on the floor, and the years of experience on the unit were correlated to
the purpose of searching for information, the type of information sought, the information
sources utilized, and the mode of information exchange. One-way ANOV As were
performed to compare the differences in the duration of the episode based on the purpose
of the information-seeking episode, the type of information sought, the source of the
information, and the mode in which the information was obtained. Chi-square analysis
were performed to determine if there were differences in the observed frequencies of the
purpose, type, source, and mode of information-seeking episodes among units and

different start times. Findings are discussed in the following sections.

Age, Experience as a Nurse, and Experience on the Unit

There was no significant correlation found between the age, experience as a nurse,
and experience on the unit and the three most frequent purposes/need creating events for
an information-seeking episode. The was no significant correlation between age and
patient treatment and provision of care (p=.893), medication administration (p=.129),
and order clarification/verification (p=.507). No significant correlations were found
between experience as a nurse and the same three variables: patient treatment and

provision of care (p=.887), medication administration (p=.154), and order
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clarification/verification (p= -.279). There were no significant correlations between
experience on the unit and patient treatment and provision of care (p=.464), medication
administration (p=.804), and order clarification/verification (p=.139). Similarly, there
were no significant correlations found between the same demographic variables and the
three most currently sought types of information. Age and the following types of
information had no significant correlations current orders (p=.687), new orders (p=
.528), and schedule of patient care (p=.770). No significant correlations were found
between experience as a nurse and the same three variables: current orders (p=.5829),
new orders (p=.178), and schedule of patient care (p=.301). There were no significant
correlations between experience on the unit and current orders (p=.311), new orders (p=
.240), and schedule of patient care

(p=.817).

There were statistically significant, positive correlations between age of the nurse
and use of personal notes as a source (r=.436, p < .05) and nursing experience and use
of personal notes as a source (r=.406, p < .05). These correlations indicated that more
experienced and older nurses tended to rely more on personal notes. However, there were
no other statistically significant correlations with other sources of information and age,
experience as a nurse, and experience on the unit. When analyzing correlations of the
mode of information and age, experience on the floor, and experience on the unit a
statistically significant, negative correlation (r=-.417, p <.05) was found between
experience on the unit and use of computerized format of information exchange. The

longer the experience the nurse had on the unit, the less they accessed the computer for
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information. No other statistically significant correlations were found between the

demographic variables and the mode/format of information sought.

Duration of the Episode
One-way ANOVA statistical tests were performed to analyze the average duration
of the information-episode based on the purpose/need-creating event, type of information,

source of information, and mode/format.

Purpose/need creating event. There was an overall significant difference in the
amount of time nurses spend searching for information among the need-creating
categories (F(12, 805 )= 42.76, p <. 001). The longest mean times were spent in the
categories of patient handoff of care or transfer (M = 2 18.509 seconds, SD = 114.70) and
patient admission (M = 134.781 seconds, SD = 159.03). These two categories have the
most significant differences with the other categories of purpose/need-creating events for
information-seeking episodes. Quantifying risk for adverse events had the shortest mean
time of duration at 18.97 seconds. This category primarily included use of electronic risk

assessment tools (i.e., sepsis risk).

Type of information. Based on the duration of the episode and the type of
information sought by the nurse, there was also a statistically significant difference
among categories (F(19,7908) =36.12, p <. 001). Nurses spent the most time gathering

information in the areas of change of shift report (M = 225.702 seconds, SD = 111.59),
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complete assessment (M = 192.05 seconds, SD = 149.90), and patient medical history (M

= 145 seconds, SD = 147.16).

Information source. Duration of the episodes based on the source of information
also had an overall significant different among groups (F21,796= 13.714, p <.001). The
sources with the highest mean episode durations included other nurses (M= 175.50
seconds, SD = 112.32), personal notes (M = 145.94 seconds, SD = 134.47), and written
reference materials (M = 121.33 seconds, SD = 123.59). The information source with the

shortest mean duration was the patient main screen (M = 26.34 seconds, SD = 15.29).

Information modes/formats. There was an overall statistically significant
difference in the duration of the information-seeking episode and the mode of
information exchange (F3g14=37.10, p <.001). Written information formats had the
longest mean duration (M = 113.75 seconds, SD = 126.93) and computerized had the
shortest mean duration (M = 40.439 seconds, SD = 43.58). One-way ANOVA results for

the information modes/formats can be found in Table 19.

Table 19
ANOVA of Duration of Episode and Information Mode/Format
Category Tukey’s HSD Comparisons
Mean SD Written  Telephone Face-to-
Face
Computerize 113.75 126.93
Face-to-face 96.70 86.08 748
Written 88.64  94.81 155 934
Telephone 40.44  43.58 .000 .000 .000
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Frequency Among Units

A chi-square analysis was performed to determine if there were differences in the
purpose/need creating event, types of information, sources of information, and

mode/format of information sought across the units.

Purpose/need creating event. Significant chi square differences were found
between the purpose/need-creating event across units (x* =143.55, df=48, p <.001).
Nurses on the general medicine floor more frequently searched for information in the
categories of patient treatment and the provision of care (45.1%) and order clarification
and verification of new orders. In comparison to other units, unit one accounted for
91.7% of the total episodes initiated to support the coordination of home care or

discharge planning information-seeking episodes.

Type of information. The analysis of the type of information sought by nurses
during an information-seeking episode also produced a significant x* value (161.962, df=
76, p <.001). Nurses on unit five, which was a surgical floor, more frequently gathered
information regarding complete assessments (54.5%) while nurses on unit two, the
general medicine unit, most frequently sought vital sign assessment data (41.0%). The
nurses on the general medicine unit also more frequently searched for patient lab data

(50.9%) and verification of new orders (43.2%) than the other units.

Information source. Significant chi square differences were found between the
information sources utilized across units (x* =148.726, df=84, p < .001). Unit one most

frequently utilized the MAR (33.3%), while unit five most frequently utilized personal
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notes (30.3%). Unit two most frequently utilized colleagues as an information source in

the form of nurse leaders (100%) and physicians (62.1%).

Information modes/formats. Analysis of the information modes/formats did not
produce a statistically significant chi square value (15.90, df= 12, p=.196). Nurses on all

of the units most frequently utilized computerized modes of information exchange.

Table 20

Frequencies and Column Percentages for Mode/Format of
Information by Unit (N = 818)

Mode Unit Unit Unit Unit Unit Total
One Two Three Four Five
n % n % n % n % n % n %

Computerize 128 25.8 181 364 50 10.1 58 11.7 80 16.1 497 60.8
Face-to-face 60 239 86 343 22 88 33 13.1 50 33.6 251 30.7

Written 9 225 6 15 6 15 7 175 12 30 40 49
Telephone 5 167 8 267 4 133 6 200 7 233 30 3.7
Total 202 247 281 344 82 10 104 127 149 182 818 100

X2 1= 15.902, p = .196

Frequency Among Episode Start Times
A chi-square analysis was performed to determine if there were differences in the
purpose/need creating event, types of information, sources of information, and

mode/format of information sought during different times of the day.

Purpose/need-creating event. Significant chi square differences were found
between the purpose/need-creating event and information-seeking episode start times (x°

=565.467, df= 156, p <.001). Nurses most frequently sought information to support the
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purpose of medication administration during the times of 0801-0900 (39.2%) and 0901-
1000 (28.3%). During 0600-0700 and 1901-2000, nurses most frequently sought,
information regarding patient handoff and transfer of care. From 1101-1400, patient
treatment and the provision of care was the most frequent purpose nurses searched for
information. Order clarification was the most frequent need-creating event from 1001-

1100 and again from 1401-1500.

Type of information. The analysis of the type of information sought by nurses
during an information-seeking episode based on the episode start time also produced a
significant x’ value (610, df= 247, p <.001). Information regarding new orders was
frequently sought throughout the day with 1001-1100 and 1201-1300 having the highest
frequencies. Information regarding current orders was frequently sought from 0701-0800

(29.7%) and 1501-1600 (27.5%).

Information source. There were significant chi square differences between the
source and the start time of the episode (x* =692.02, df= 273, p <.001). The frequency of
the use of other nurses as an information source was highest at 0600-0700 (56.7%) and
the use of personal notes was highest at 1901-2000 (75%). The patient EMR served as a
source most frequently in the morning and early afternoon hours until 1301-1400. The
highest frequencies of the MAR as an information source occurred from 0801-1000 and
then again at 1401-1500. Utilization of the patient as an information source occurred

throughout the day with the highest frequencies occurring at 0701-0800 and 1101-1200.
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Information modes/formats. Analysis of the mode of information produced
significant x? value (153.20, df= 39, p <.001). Face to face verbal interactions had the
highest frequency of use during the start time category of 0600-0700. Starting at 0701,
computerized formats of information became the most frequently utilized mode for all
start time until 1801-1900. During this start time category, nurses utilized face to face,
computerized and written modes in similar frequencies. From 1901-2000 written formats
became the most frequently utilized mode of information exchange (75%) with

computerized formats at a distant second (25%).

Qualitative Findings

Following the observation session, nurses were asked to participate in a brief
semi-structured interview. The interview questions were developed to further describe the
information-seeking behaviors of the nurses through qualitative data. Krikelas’ Model for
Information-Seeking Behaviors guided the development of the interview questions and
focused on the areas of unmet information needs, information source preferences,
perceptions of accessibility and ease of use of sources, and personal experiences with
information-seeking. The interview script and questions have been provided in Appendix
K. The participant interviews lasted 5-10 minutes following the observations session.
Since the interviews were conducted in patient care areas, the researcher manually wrote
all participant responses rather than recording the interview to protect patient

confidentiality.
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Qualitative Analysis

The participant interview responses were analyzed using conventional content
analysis (Hsieh & Shannon, 2005). The hand-written notes from the interviews were read
in their entirety multiple times. The researcher then typed the written responses to the
interview questions. Once the data was typed, the researcher began making notes in the
margin and identified key words and phrases. Coding of the data then followed and the
codes were then clustered and formed the following themes: information availability,
computerized and electronic sources and formats, routine and non-routine tasks,

supporting the patient, and technology failure.

Interview Themes

Information availability. Information availability emerged as a major theme
with convenience, accessibility, and navigation arising as subthemes. Participants
reported that there was little information that was not available during the course of
observations. Participant #2 notes, “Everything I needed was available.” Participant #19
stated, “There was no information that was not available. There are lots of resources.”
Multiple participants noted the large amount of information available to promote patient
care along with the variety of information resources. As stated by Participant #7 “All of
the information I need is on the computer.” During interviews, nurses cited finding
information on the MAR, in the patient EMR, on the patient main screen, the progress
notes, and the drug reference manual. Nurses also noted the availability of online
information references such as electronic evidence-based standards of care, the MAR

drug reference, Micromedix, hospital specific policy manuals, and the medical library. As
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reported by Participant #18, “The main thing I look up are meds on the MAR to make
sure | know what they are for. So I look up stuff on the MAR. Everything is right here on
the tool bar”. Participant #21 stated, “I use mostly power chart with the electronic
standards of care or the drug reference manual. I ask my friends for help too”.

The interview responses support that nurses feel there is a large amount of
information available and conveniently accessed during the course of patient care.
Multiple participants commented on the convenience of information being on the
computer. Participant #19 stated,” Information sources are very convenient with them
being online. Of course, I am an older nurse so I remember having to go look stuff up in
books”. However, difficult navigation of the resources and lack of time to search for the
information often prevented them from finding necessary information. Participant #6
responded,” I feel like most of the information was available. I don’t feel like they teach
you where to look during orientation.... you have to click a lot to find”. “Some of the
information resources have hard search engines to use. If you don’t type in the exact
thing you aren’t going to get what you are looking for”. As noted by Participant #18,
“Everything is right here on the tool bar. Trying to think through where to go is
sometimes hard and I have to think for a minute. All of the sources are right there”. Time
to search for information can also be a factor as noted by Participant #3 who stated, “It
takes a lot of time [looking for information]. Time consuming having to filter through all
of the reports to get one main idea and plan of care. It is overwhelming and frustrating
and takes so much to go through all of the documents to be able to care for the patient”.
As noted by Participant #7, “[Information sources] are convenient once you know where

to look™.

104



Computerized and electronic sources and formats. Most of the nursing
participants reported that they utilized computerized and electronic sources to access
information and that computerized and electronic sources and formats best fit into their
nursing practice and workflow. Participant #6 reported, “I access information on the
computer. The most accurate information is on the computer”. As noted by Participant
#24, “Nothing verbal. Too easily miscommunicated. Occasionally in an emergency
situation we take a verbal order. Otherwise electronic [information formats] fit best”.

Several nurses reported using a combination of sources during patient care but
clarified the use of non-computerized or non-electronic sources in specific situations.
Participant #2 stated, “I would say that I use written as far as discharge paperwork and
my personal report sheets. Those are printed off the computer and I make hand written
notes on them”. When asked which formats best fit into workflow, Participant #11
responded, “It depends. There are certain things I write down. The stuff I write down is
more for me to remember”. Participant #23 stated, “Verbal, written, and electronic

sources are used. For meds common to the floor, pharmacy has printed sheets for us”.

Routine and non-routine tasks. Most of the nurses reported not feeling the need
to look for information for routine tasks they perform on a regular basis. Participant #1
responded that she did not feel the need to search for information regarding “things we do
every day”. Participant #12 reported, “basic patient care I don’t have to look up”.
Participant #16 stated, “I don’t look up how often to get vitals, when to call MD. That is
Nursing 101”. Many nurses responded that they did not look up medications that they

give on a regular basis or disease process that were familiar. Participant #20 reported,
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“Meds I have already given I didn’t look up”. When asked about information not
searched for based on personal knowledge, Participant #19 stated “Some of the meds we
give.... we give them every day and I already know them. Some of the more common
meds I know from experience”.

The nurses that noted information that was not available typically prefaced their
responses with the fact that they were looking for information regarding a non-routine
task. Participant # 14 reported, “I would say that I couldn’t find a clear definitive
pharmacological treatment for SVT. I googled and looked at the internet and couldn’t
find the answer. We just don’t treat that much on this floor”. As stated by Participant #17
“I couldn’t find where to get supplies for an out of the ordinary procedure. It is just not

something we do frequently”.

Supporting the patient. During the interview, nurses responded that the main
reason they look for information, and continue to look if their information need is not
met, is to support and better care for the patient. Participant #5 responded that she
continued to search for the information because “the patient needed the prescription”. As
noted by Participant #12, “Communicating with the patient made me continue to search
for the information. I finally talked to a resident who told me the information™.
Participant #2 stated, “If I am looking up something there is a reason why. If I look

anything up, it is to take better care of the patient”.

Technology failure. Nursing participants responded that failure of electronic

technologies to work properly led to problems with accessing information and unmet

106



information needs. Participant #4 reported, “Since it is all electronic, it is bad if the
computers go down”. When asked to tell more about experiences accessing and using
information during patient care, Participant #8 responded “Something that is frustrating is
getting in the room and having problems with connectivity. For example, being in a
patient room and needing to look up the MAR”. Participant #9 stated, “Computer
problems keep me from getting information”. Participant #11 responded, “It can be
frustrating when the electronic system goes down. You feel like you are frozen and can’t
get anything done”. Participant #24 reported that she was unable to obtain information
because “The medication wasn’t scanning properly and there was not an alternative other
than bypassing the barcode system”. Even though the nurses reported that electronic
formats and sources were highly utilized and improved access to information, failures of

these technologies lead to unmet needs and difficulty obtaining needed information.

Description of Information Artifacts

During observations, the researcher examined information artifacts utilized by the
nurses during the course of patient care. For this study, information artifacts were defined
as any source of information utilized by nurses to store or gather information pertinent to
the delivery of patient care. Descriptions of information artifacts utilized by nursing
participants are provided in the following sections and are organized by their format

(written or computerized).

Written. The most common type of written information artifact utilized by nurses

were personal notes. Personal notes took on a variety of formats and could be
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handwritten, printed patient summaries from the patient EMR, or a combination of both.
Personal notes were highly individualized and the organization of these notes varied
greatly among participants. Four of the five units had sample personal notes templates
that could be used by the nurses for the organization of personal notes. Examples of these
notes have been provided in Appendix L. However, some nursing participants chose to
develop their own personal notes in highly individualized formats. Regardless of the
organization of the material in the personal notes, nurses most frequently utilized this
source as reminders of scheduled patient care and quick reference guides for the delivery
of report at the end of the day. Many participants developed written “checklists” of care
to serve as reminders of upcoming medications and treatments. On two of the units, the
nurses gave oncoming nurses the written report sheets that were passed on for multiple
shifts with pertinent updates added throughout the previous shift.

Other than personal notes there were very few written information artifacts. Very
infrequently there were printed reference materials on the floor. During observations, the
majority of printed materials utilized were pre-printed patient diets that informed nurses
of appropriate diet choices for specialized diets. Unit four and unit five were the only
units with written white boards depicting the patient name, physician, nurse, and patient
care technician. This written white board was the only white board available for use on
unit four while unit five had both a written and computerized white board as information
sources for the nurses. On unit four, the white board provided the patient name,
physician, nurse caring for the patient, and patient care technician caring for the patient.
Unit five utilized color coding of their written white board for attending physician names.

Discharges and admissions of patients were noted with movement of the color coded
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written labels to different areas on the board. This white board was highly utilized by the
charge nurse on unit five for the management of beds and planning of discharges and

admissions.

Computerized. During observations, nurses utilized many sources of electronic
information. An inventory of information resources for the units has been provided in
Appendix F. One of the most frequently utilized information source by nurses on all of
the units was the patient main screen. This screen served as a base “home screen” for the
nurses and a quick reference tool for nurses during the course of patient care. Nurses
could individualize the list to their current patients. Icons beside patient names alerted
nurses to upcoming scheduled tasks, tasks that had been missed or not completed, new
orders, new lab results, and scheduled medications. A screen shot of this main screen has
been provided in Appendix M. Nurses on all units frequently and rapidly consulted this
screen throughout the day. This was one of the most frequently consulted sources (N =
139) and had the lowest mean information-seeking episode duration at 26.34 seconds.

Computerized white boards were also utilized by nurses on four of the five units.
Nurses could access this white board from their mobile documentation carts. Each of the
units also had a large television monitor on the wall across from the main nursing desks.
These electronic white boards denoted information such as patient names, discharges,
transfers, attending physician, nurses caring for the patients, scheduled labs, isolation,
and stages of discharge and transfer. Despite the availability of large amounts of
information provided on these white board, nurses less frequently utilized them as a

source of information, only 1.1%, as compared to other sources.
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During observations, an unexpected computerized information artifact arose.
Nurses frequently paged physicians through the hospital paging system. However, rather
than simply paging the physician with a return telephone number, the page actually
turned in to more of a texting episode. Nurses would write short notes to the physician
informing them of a need. Many times, new orders notifications would then appear on the
main screen several minutes later. For example, a nurse paged a doctor with the following
message “Patient XXX in Room XXX has c/o nausea”. A short while later the nurse was
alerted of a new medication order on the patient main screen for an anti-nausea
medication. These episodes were frequent and were difficult for the researcher to capture
with the current observational tool. However, they served as an information artifact in the
communication patterns of the nurse and the physician and provided information for the

nurse to support the provision of patient care.

Summary

The purpose of this descriptive mixed methods study was to explore the
information-seeking behaviors of nurses during the course of patient care on medical-
surgical units to inform the development of CDSS for medical-surgical acute care nurses.
Five nursing units at a large teaching hospital were utilized to recruit 25 medical-surgical
nursing participants for the study. An observational data collection tool was developed by
the researcher and 100 hours of structured observations lead to the collection of data on
818 information-seeking episodes. Each episode was categorized based on the
purpose/need-creating event, type of information, source of information, and

mode/format of the delivery of the information. Semi-structured interviews and

110



descriptions of information artifacts provided qualitative data to further describe the

information-seeking behaviors of nurses.

Summary of Quantitative Findings

Analysis of descriptive statistics for the full sample indicated that the most
frequent need-creating events causing nurses to search for information were the patient
treatment and provision of care, medication administration, and verification/clarification
of new orders. Nurses most frequently sought information regarding current order, new
orders, scheduled patient care, and assessment information. The most frequently utilized
source of information was the EMR which was closely followed by the patient. When
combined, electronic resources accounted for the source of information for nurses for
58.8% of the episodes. Nurses utilized computerized information formats the majority of
the time at 60.8%. Nurses most frequently initiated information-seeking episodes during
the morning hours from 0701-1100. Correlations between age, experience as a nurse, and
experience on the unit had no significant correlations with the most frequent need-
creating events and types of information sought. There was a significant positive
correlation between the age of the nurse and the use of personal notes as a source. A
significantly negative correlation was found between the use of computerized formats of
information exchange and experience on the unit. The more experience nurses had on a
unit, the less they accessed computerized formats of information. No other statistically
significant correlations were found between the demographic variables and the nurse.

Statistical analysis (one-way ANOVAs) of the duration of the episode and the

study variables provided information regarding the amount of time nurses spent when
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searching for types of information for different purposes and from different sources and
formats. Patient handoff of care and patient admission were the most time-consuming
need-creating events for the instigation of an information-seeking episode. Nurses spent
the most time gathering information concerning change of shift report, complete
assessment, and patient medical history. Other nurses served as the source with the
highest episode duration followed by personal notes, and written reference materials. The
patient main screen served as the source with the source with the shortest mean episode
duration time. Episodes utilizing written information formats had the longest mean
duration in seconds while episodes utilizing computerized formats had the shortest.

Chi square analysis were performed to determine differences among units and
episode start times for each of the variable categories. There were some differences
among the purpose/need-creating event and types of information sought by nurses on
different units. Source differences arose among the general medicine unit (unit two) and
the other surgical units with unit two more frequently utilizing nurse leaders and
physicians. There were not statistical differences among the unit and the mode/format of
information. Nurses on all of the units most frequently utilized the computerized mode.
When analyzing the purposes or need-creating event by start time of the episode, nurses
most frequently sought information to support medication administration in the morning
hours and patient handoff of care in the early hours of the shift and late in the shift.
Throughout the day, nurses most frequently sought information regarding new orders and
current orders. Other nurses were most frequently utilized as a source from 0600-0700
while personal notes had the highest frequency of use in the timeframe of 1901-2000.

The patient EMR was frequently utilized in the morning and early afternoon hours while
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the MAR was utilized frequently form 0801-1000 and 1401-1500. Computerized formats
were the most frequently utilized format for all start time categories except face-to-face

verbal formats from 0600-0700 and written notes 1902-2000.

Summary of Qualitative Findings

Qualitative data was obtained from nursing responses to the semi-structured
interview questions and the description of information artifacts. Five interview themes
arose from the participant responses: information availability, computerized and
electronic sources and formats, routine and non-routine tasks, supporting the patient, and
technology failure. Nurses reported that information was readily available and accessible.
However, multiple participants reported problems with the overwhelming amounts of
information and difficult navigation to find the information. Nurses reported the use of
electronic and computerized formats for the retrieval of information. Additionally, they
responded that these sources and formats best fit into their nursing workflow. Most
nurses reported that they did not feel the need to search for information regarding routine
tasks. In turn, nurses reported that it was difficult to find information regarding non-
routine tasks. During the interviews, nurses indicated that supporting the patient was the
most important reason they initiated an information search and that they continued to
look for information. The failure of technology to work properly was a major problem
when trying to access and obtain information. This failure was reported to lead to unmet
information needs.

Both written and computerized information artifacts were analyzed in order to

better describe the sources of information that nurses utilized in the clinical setting.
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Personal notes served as the main written information artifact and were found to be
highly individualized to the nursing participants. These artifacts were frequently utilized
to serve as checklists and reminders of patient care. Nurses similarly use the patient main
screen as a computerized source of reminders. This artifact provided quick access for
nurses to updates regarding new orders, scheduled care and medications, and new
laboratory results. An unexpected texting format of information exchange also arose and

was utilized by nurses on all five of the units.
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CHAPTER 5
DISCUSSION
Introduction

The purpose of this descriptive mixed methods study was to explore the
information-seeking behaviors of nurses when delivering patient care across an entire
shift. The setting for the study was five medical-surgical units in a large teaching hospital
in the southeastern United States. A sample of 25 medical-surgical nurses were recruited
for the study. Structured observations and post observation semi-structured interviews
were utilized to describe the information-seeking behaviors of the nurses through
quantitative and qualitative data. Each of the 25 nurses was observed individually for 4-
hour observation sessions resulting in 100 hours of direct observations. The structured
observations yielded 818 information-seeking episodes. Following each observation
session, nurses participated individually in semi-structured interviews. A discussion of
the quantitative and qualitative findings from the study with comparisons to findings in
the literature, strengths of the study, limitations of the study, implications of the findings,
and recommendations for future research are provided in this chapter.

In order to answer the proposed research questions, four quantitative study
variables were defined and measured utilizing the observational data collection tool. The
semi-structured interview questions were developed to provide additional data to describe
the information-seeking behaviors of nurses in terms of unmet information needs,

purpose/need-creating event, source and format preferences, perceptions of accessibility
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and ease of use of sources, and personal experiences with information-seeking. Krikelas’
Model of Information-Seeking Behaviors served as a guiding framework for the design of
this study. The following sections will provide a discussion of the study findings and are

presented and organized according the components of Krikelas” model.

Components of Krikelas’ Model of Information-Seeking Behavior

Through his model, Krikelas’ proposed that information-seeking begins once a
person perceives uncertainty and recognizes that the current state of knowledge is not
adequate to meet an information need (Krikelas, 1983; Sawant, 2015). For the purposes
of this study, an information need was defined as a subjective experience occurring in the
mind of the person and is a representation of a future goal that is desired. Once an
information-seeker recognizes an immediate need, sources of information are utilized to
generate or supply information to meet the perceived gap in knowledge (Krikelas, 1983).
Findings from this study provided descriptions of the information-seeking behaviors of
the nursing participants. The observed purposes of the information-seeking episodes
described the need-creating event, while the categorization of the type of information
accessed described the information need. Source preferences were described through both
observational data and semi-structured interview responses. Observations of the format of
information delivery from the source further described external information sources and
interview responses provided insight into the use of internal sources of information to

meet a perceived information need.
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Purpose/Need-creating Event

For this study, the purpose/need-creating event was defined an event that causes
uncertainty in the information seeker and leads to the perception that the current state of
knowledge is not adequate to deal with an issue (Krikelas, 1983; Moss et al., 2007;
Sawant, 2015). This event was the reason that the provider initiated the information task.
Analysis of descriptive statistics for the full sample indicated that nurses most frequently
search for information to support patient treatment and the provision of patient care
followed by medication administration and order clarification and verification. These
findings are similar to findings from previous studies regarding nursing information-
seeking behaviors. In a seminal study by Corcoran-Perry and Graves (1990), nurses most
frequently sought information to support the provision of direct patient care. Studies in
subsequent years also found that provision of nursing care to the patient accounts for the
most frequent reason nurses seek information (Blythe & Royle, 1993; Currie et al., 2003;
Kelley et al., 2013; McKnight, 2006; Moss & Elias, 2010). Therefore, the frequency
findings regarding the purpose/need-creating event from this study are congruent with
findings from earlier studies.

During the semi-structured interviews, participants responded that the reason they
searched for information was to support the patient and to provide better nursing care of
the patient. This self-report data obtained from the interview responses was supported by
the observed frequency of patient treatment and provision of care as a need-creating
event for an information-seeking episode. This sense of responsibility to the patient that
arose as a theme during patient interviews is congruent with findings in previous studies

(Blythe & Royle, 1993; McKnight, 2006).
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Type of Information Accessed to Meet the Information Need

For the purposes of this study, information types were defined as the type of data
accessed to reduce uncertainty (Krikelas, 1983; Wilson, 1999). During observations,
nurses most frequently sought information regarding current and new orders closely
followed by the schedule of patient care. Nurses also frequently sought assessment data
in the form of complete, focused, vital sign, and pain assessment. Earlier studies have
found that patient specific data and information regarding the plan of patient care were
some of the most frequently accessed types of information by nurses (Corcoran-Perry &
Graves, 1990; Lange, 1992; Reddy et al., 2002). However, in contrast to findings from
previous studies, nursing participants in this study less frequently sought information
regarding medications with only 3.1% of the information-seeking episodes focusing on
medication information (n = 25). Corcoran-Perry and Graves (1990) and Lange (1992)
found that nurses searched more frequently for medication information than current/new
orders. In a study by Reddy et al. (2002), intensive care nurses were found to search for
medication information 12.9% of the time. Of note, many of the participants in this study
indicated that they often did not feel the need to search for information regarding

medications that they frequently or routinely administered.

Sources Preferences of Information
As outlined by Krikelas (1983), having a potential source of information that is
accessible and available to the information-seeker is a fundamental requirement of an
information-seeking episode. For this study, an information source was defined as

suppliers or generators of information that are accessed in order to meet a perceived gap
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in knowledge or a perceived information need (Krikelas, 1983). Internal sources are
generated by the information-seeker and include personal stored experiences and
knowledge or direct personal observations. External sources are categorized as
interpersonal interactions or recorded literature/information (Krikelas, 1983).

The most frequently utilized external sources by participants in this study were
the patient EMR and the patient. Overall, nurses utilized an electronic source of
information 58.8% of the time. The patient was the main non-electronic source of
information (17.8%). Nursing peers in the forms of other nurses, clinical nurse
educators/leaders/charge/manager, and specialty nurses served as a source of information
during this study for only 7.1% of the information-seeking episodes. When asked how
they accessed and obtained information during the course of patient care every nursing
participant cited electronic sources as the main source of information during patient care.

The findings from this study illustrate a stark contrast to findings from previous
studies in the area of nursing information needs. Multiple earlier studies have cited
interpersonal interactions with other nurses and colleagues as the most significant and
frequently utilized external source of information (Estabrooks et al., 2005; Marshall et al.,
2011; O'Leary & Mhaolrunaigh, 2012; Spenceley, O'Leary, Chizawsky, Ross, &
Estabrooks, 2008a; Thompson et al., 2004). However, a recent study by Kelley et al.
(2013) found that nurses also place heavy emphasis on verbal interactions with patients
and significantly use other sources such as the electronic medical record and personal
paper-based report sheets. Nursing participants in this study sought information from the
patient 17.8% of the time. Though personal notes were utilized less frequently in this

study, during observations it was also noted by the researcher that all of the nursing
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participants developed some type of personal notes to support the care of the patient.
These highly individualized written or printed notes were commonly utilized as a source
of reminders throughout the day and a reference source when giving hand-off of care
report to others.

Nursing participants in this study indicated in interview responses that they did
not search for information from external sources regarding events or tasks that were
perceived as routine in nature. Nurses reported that they often relied on memory and
previous experiences as internal sources of information to support information needs in
response to a routine task. The participants also felt that information regarding non-
routine tasks was difficult to obtain from external sources and often led to unmet
information needs. As defined, by Newman et al. (2014) nurses can define routine tasks
as those tasks that are familiar and perceived as simple where non-routine tasks may be
considered complex. This concept of routine tasks failing to serve as a trigger for an
information-seeking episode is supported by early research in the area of information
needs. As demonstrated in this study and in earlier studies, nurses often do not recognize
the need for more information and do not seek information for perceived routine tasks

(Newman et al., 2014; Newman & Doran, 2012; Ward et al., 2011).

Overconfidence in Internal Sources of Information

Overconfidence in personal clinical knowledge has been cited in the literature as a
contributing factor to errors in diagnostic reasoning and clinical decision making and can
have detrimental consequences impacting patient outcomes (Berner & Graber, 2008;

Croskerry & Norman, 2008; Kissinger, 1998). As outlined by Kissinger (1998),
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overconfidence in clinical practice can be correlated with unwarranted certainty and has a
defining attribute of the failure to consider alternative perspectives when making clinical
decisions. Several reasons for overconfidence have been cited in the literature including
failing to consider alternative perspectives, failing to distinguish inferences from
assertions, and favoring positive over negative information (Dunning, Griffin,
Milojkovic, & Ross, 1990; Kissinger, 1998). Cognitive bias and the inability to be able to
“know what you don’t know” can lead to overconfidence in clinical practice (Berner &
Graber, 2008; Croskerry & Norman, 2008). As reported by Berner and Graber (2008),
lack of knowledge is seldom the reason for not knowing how to respond in a clinical
situation. Cognitive errors that occur due to overconfidence are more commonly due to
failure to elicit accurate information, failure to recognize significant data, or failure to

synthesize all of the data correctly (Berner & Graber, 2008).

Integrating External Sources of Information into
Workflow to Support Information Delivery

Overconfidence can lead to intuitive decision making relying on personal
experiences and memory (Arkes, 1981). As supported by the CCT, clinicians who utilize
intuition for decision making typically have a low confidence in method but a high
confidence in outcome (Hammond, 1996). Using this intuitive approach to decision
making the decision maker typically has low cognitive consistency (Dunwoody et al.,
2000; Hammond, 1996). Analytical decision making is defined as the decision maker
having a high level of cognitive control and a high confidence in the decision making
method. This type of decision making is deductive, slow, rational, based in rules, and low

in emotional investment (Cader et al., 2005; Croskerry & Norman, 2008). As outlined by
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Hammond (1981), the decision making process is highly contingent on the properties of
the task which can range from ill-structured to well-structured. Ill-structured tasks lead to
more intuitive decision making and well-structured tasks lead to more analytical decision
making processes. Therefore, there is a need in healthcare to promote well-structured
tasks that elicit the use of analytical decision making by the clinician to promote
consistent decision making methods and high quality clinical decisions.

A systems approach to changing the healthcare environment can be a potential
solution to the problem of overconfidence and the use of intuitive decision making by
clinicians. This type of approach assumes that the clinician has adequate cognition to
make clinical decisions but needs more accurate and accessible patient specific
information to support diagnostic accuracy (Berner & Graber, 2008). Through improving
the structure of the task and by providing the right information to the clinician during the
decision making process, there is the potential for the clinician to use a higher analytical
mode for clinical decision making (Standing, 2008). The delivery of information through
well-developed computerized CDSS can deliver information to the nurse and simplify
and structure the information gathering tasks of nurses (Dowding, Mitchell, et al., 2009;

Thompson et al., 2004).

Pushing Information Sources to Nursing During Workflow

Overconfidence in personal knowledge, in addition to failure to recognize a lack
of information and the need for additional information, supports the necessity for
decision support information sources that automatically push needed information to the

nurse at the point of care. Clinical decision support systems can be defined as any
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electronic system designed to aid directly in decision making by providing pertinent
patient specific information at the appropriate time during patient care (Bright et al.,
2012; Kawamoto, Houlihan, Balas, & Lobach, 2005). Information can be delivered
through tools such as alerts, reminders, risk assessment tools, infobuttons, order sets,
drug-dose calculations, and algorithms to augment clinical decision making (Berner,
2009; Bright et al., 2012; Karsh, 2009).

As reported in the literature, nurses value the importance of research knowledge
and accurate patient information delivery during patient care (Thompson et al., 2013;
Thompson et al., 2001). The effectiveness and utilization of electronic CDSS depends on
the implementation context and usability in a complex workflow (Yuan et al., 2013).
Studies have frequently cited failure of the systems to integrate into workflow, lack of
time, and lack of navigational skills as barriers to utilizing electronic sources of
information (Dee & Stanley, 2005b; Hunt et al., 2013; Koch et al., 2012; McKnight,
2006). The findings from this study indicate that nurses feel that information is available,
they just have difficulty knowing how to access the information at the right time during
normal workflow. Participants reported that large amounts of information and multiple
information sources were readily available and accessible during patient care. However,
nurses participating in this study cited difficulty with navigating systems, difficulty
searching for information about non-routine tasks, overwhelming amounts of
information, and technology failures as the major barriers with accessing and finding
information. Despite the reported availability, participants were often unsure of where or
how to search for the information. Difficult navigation with systems has been reported

throughout the literature as a barrier to the utilization of electronic sources to support
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nursing care (Dowding, Mitchell, et al., 2009; McKnight, 2006; Yuan et al., 2013). Even
in studies with findings supporting a positive nursing response to electronic sources of
information, there was still a desire for more specificity in terms of nursing workflow and
navigation skills (Choi et al., 2011; Kossman & Scheidenhelm, 2008).

During the interviews, nursing participants frequently responded that there were
multiple resources available to support patient care and nursing practice. Nurses
specifically discussed references such as the computerized medication resources and
computerized information resources as available supplemental information sources to
support nursing care. However, frequent utilization of these sources was not observed
during observation sessions. Computerized medication resources, which could be
accessed through the patient MAR, were only utilized as an information source for 15
(1.8%) information-seeking episodes and computerized information resources for 5
(0.6%) information-seeking episodes. These findings are similar to findings from a study
by Marshall et al. (2011) in which participants reported accessible and useful evidence-
based tools which were not utilized during practice.

A solution to this problem of underutilization of available resources may be the
implementation of active CDSS that are triggered automatically. These systems present
tailored, context specific information without the nurse having to recognize an event to
stimulate an information-seeking episode (O'Sullivan, Fraccaro, Carson, & Weller,
2014). The literature supports the implementation of tailored information in decision
support formats to meet nursing information needs and to support the provision of care.
As reported by Choi et al. (2011), nurses desire CDSS that provide reminders of care, risk

assessments, and notification of changes in patient status. CDSS algorithms that are
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activated based on specific patient parameters have also been successfully implemented
into clinical practice and have improved the treatment of patients with alterations in
glucose and potassium (Harrison, Stalker, Henderson, & Lyerla, 2013; Hoekstra et al.,
2010). In addition, success has been shown with CDSS reminders that are automatically
triggered to provide recommended care guidelines specific to the patient population
(Lyerla et al., 2010). CDSS that automatically pushes information based on a triggering
event can provide context specific tailored information to nurses at the point of care
(Randell et al., 2009).

Similar to the reported literature, participants in this study frequently and
efficiently utilized reminders of care and built in risk assessment tools. The patient main
screen was accessed as an information source for 17% of the information-seeking
episodes with a mean episode duration of 26.34 seconds. This screen served as an
electronic resource that provided icons to alert nurses of upcoming scheduled
medications and tasks and new orders of lab results. Nurses observed on the units
frequently and rapidly utilized this information source. Risk assessment tools that
provided early warning for sepsis risk based on the patient’s vital signs were also a

frequently accessed information type (5.1%).

Mode/Format of Information Delivery from Information Sources
For this study, the mode/format of information was defined as the means or the
method by which the provider obtains information (Moss et al., 2007). Nurses in this
study overwhelmingly utilized computerized formats for 60.8% of information-seeking

episodes. Face-to-face formats was second at 30.7%. Early work by Corcoran-Perry and
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Graves (1990) conducted prior to the integration of electronic medical records into
practice reported that nurses utilized verbal and written sources of information for 90% of
information-seeking episodes. More recent studies have continued to cite the use of
interpersonal verbal interactions as the most commonly identified and preferred
information sources (Marshall et al., 2011; Newman & Doran, 2012; Secco et al., 2006;
Wahoush & Banfield, 2014). The findings from the observational data from this study
indicate that in the present clinical practice environment nurses utilize computerized
formats of information much more frequently than other modes/formats of clinical
information. Interview responses also supported the frequent use of computerized formats
for information retrieval. In contrast to findings reported in the literature, the majority of
participants stated that computerized formats best fit into their workflow. Previous
studies have reported interpersonal verbal interactions as the most convenient and
accessible source of information (Marshall et al., 2011; Newman & Doran, 2012; Secco
et al., 2006; Wahoush & Banfield, 2014). The literature has supported the fact that nurses
typically utilize sources based on accessibility and ease of use (Doran et al., 2007;
Estabrooks et al., 2005; McCaughan et al., 2005). Nurses in this study reported through

interview responses that information in clinical practice was accessible and convenient

Duration of Information Episodes
There were significant differences in the amount of time that nurses spent
searching for information. Nurses spent the longest mean time in seconds searching for
information to support patient handoff of care or transfer and patient admission. They

spent the shortest amount of time quantifying risk for adverse events through electronic
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risk assessment tools. In terms of the types of information, nurses spent the longest
amount of time gathering information regarding change of shift report, complete
assessment, and patient medical history. Written reference materials and personal notes
were the sources with the longest duration while the patient main screen, which provided
electronic care updates through icons, was the shortest mean duration. Computerized
formats had the shortest mean duration and written formats had the longest duration. As
reported in earlier studies, nurses typically utilize sources of information based on
perceived accessibility and perceived efficiency (Doran et al., 2007; Marshall et al., 2011;
McCaughan et al., 2005). In the past studies have found that conversing with colleagues
allowed for the efficient use of time while gathering information during patient care
(Marshall et al., 2011; Thompson et al., 2001). The findings from this study support that
electronic sources and computerized formats provide information to nurses with a more
efficient use of time during patient care. Types of information and sources of information
that utilized written or face to face verbal formats were the most time-consuming
information-seeking episodes. Therefore, integrating information through electronic
sources and computerized formats can provide nurses with time efficient methods to

search for and gather information.

Initiation Times of Information-Seeking Episodes
In the past, few studies have focused on the times of the shift that nurses most
frequently search for information and the types of information most frequently accessed
based on times. This study analyzed the frequency of information-seeking episodes based

on episode initiation start times and the frequency of the purpose/need-creating event,
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type of information, source of information, and mode/format of information based on the
episode start time. Nurses most frequently initiated information-seeking episodes in the
morning hours from 0700-1000. The number of information-seeking episodes declined
during 1001-1200 period and then remained stable throughout the afternoon. There was a
minimal increase at 1601-1700 with the following frequencies remaining stable through
the end of the shift.

As reported by Moss and Elias (2010), nursing patterns of information use are
based on the information needs for the type of clinical care they are providing. Nurses
participating in this study frequently sought information to support medication
administration during the times of 0801-1000 and patient treatment and provision of care
1101-1400. Nurses most frequently clarified new orders during 1001-1100 and again
1401-1500. Information regarding current orders was most frequently sought at the
beginning of the shift 0701-0800 and then again at 1501-1600. New order information
was frequently sought throughout the day with the highest frequencies 1001-1100 and
1201-1300. Based on these findings, electronic sources can be developed to push types of
information to nurses at certain times throughout the day. As reported by Randell et al.
(2009) nurses are more likely to utilize information sent to them at the point of decision
making through tools such as info-buttons that contain context specific evidence. As
supported by the literature, nurses desire information support systems that have built in
reminders, assessment tools, and evidence-based information links that are delivered at
the appropriate time and in a format that is easily integrated into clinical workflow
(Alvey et al., 2012; Bakken et al., 2008; Choi et al., 2011; Fick et al., 2011). The findings

from this study provide the times of day that medical-surgical nurses are most frequently
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searching for different types of information based on the types of information and need-
creating events. Based on these findings, information such as pertinent lab values, vital
signs, or medication information to support medication administration could be pushed to
the nurses during the times of 0801-1000. Lists of current orders for review could be
provided at the beginning of the shift from 0701-0800 and again during 1401-1500.
During the hours that nurses most frequently clarified new orders, push alerts could be
sent to mobile devices.

Electronic sources and computerized formats were the most frequently utilized
sources of information throughout the shift except for the hours of 0600-0700 and 1901-
2000 which corresponded to change of shift handoff report. During early morning
handoff report, nurses most often utilized other nurses as sources and the format of verbal
interactions, while written personal notes were the most frequently utilized source and
format 1901-2000. Therefore, observations from the study support the use of electronic
sources and computerized formats to deliver information throughout the shift to nurses at

times other than shift handoff report.

Strengths of the Study
The primary strength of this study was the utilization of observational study
methods to describe the information-seeking behaviors of nurses in a technology rich
practice environment. The researcher was immersed in the clinical practice of medical-
surgical nurses on the floor by conducting approximately 130 hours of direct clinical
observations. In addition, the mixed method study design served as a strength of the

study. The use of observations was a reliable method to describe the quantitative
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variables of the study while the qualitative data from interviews and information artifacts
allowed for individual participants to describe non-observable items such as unmet needs
and source/format preferences. The mobile observational data collection tool allowed for
the rapid documentation of the episodes in a computerized format. The programmed

timer in the tool led to accurate measurement of the duration of the episode.

Limitations of the Study

Despite the methodological strengths of the study, there were several limitations.
This study was conducted during the month when new medical residents at the hospital
were rotating into the clinical care areas. Therefore, new residents just completing
medical school and residents rotating to specialized surgical residency programs were
new to the units. This could have impacted the patterns of communication between the
nurses and the physicians providing medical care. Another limitation of the study
involved the data collection tool. This tool only allowed for the collection of categorical
data and episode duration time for one information-seeking episode at a time. Therefore,
it was difficult to capture episodes that were occurring simultaneously. Durations of
episodes that took longer periods of time, such as episodes where physicians were paged
and nurses had to wait for a return call, were difficult to capture. During the episode of
longer duration, nurses were often initiating multiple additional episodes of a much
shorter duration. A more complex observational data collection tool with multiple timers

might prove beneficial in subsequent studies.
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Implications of Findings

Findings from this study in the areas of the information needs of nurses and the
types of information accessed by nurses are consistent with findings in the literature.
However, substantial differences between this study and previous literature were found in
the observed and reported sources and formats of information utilized by nurses during
clinical practice. This research study provides findings that support a considerable shift in
the preferred and observed formats and sources of information utilized by nurses in
clinical environments with fully integrated electronic medical records. Previous studies
have extensively cited the use of interpersonal interactions with other nurses and
colleagues as the most frequently utilized sources of information and the most preferred
sources of information. Observational data from this study revealed that participants
utilized computerized formats for 60.8% of the information-seeking episodes observed
and electronic sources for 58.8% of the information-seeking episodes. During the semi-
structured interviews, nurses reported more frequently utilizing computerized formats of
information and electronic sources during practice than other formats and sources. In
addition, the participants also felt that computerized format best fit into their normal daily
workflow. Findings from this study support that nurses actually utilize computerized
formats of information exchange and that electronic sources are considered accessible
and fit well into nursing workflow.

The findings from this study also provide information regarding the times of day
that medical-surgical nurses most frequently search for certain types of information
which can inform the development of usable and needed clinical decision support. By

understanding the information needs of nurses as they arise in response to clinical
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workflow, CDSS that meet the information needs of nurses can be integrated into
workflow at the correct time. As demonstrated through the interview responses, nurses
typically do not search for information that is considered routine. Technology that pushes
information, even regarding perceived routine care, at the correct time to the nurse can
improve the utilization of information at the point of care. This study was unique in its
study methodology, participant population, and the recording of the initiation times of
information-seeking episodes. Through observing medical-surgical nurses in clinical
practice, the study generated findings that nurses need and search for medication
information from 0801-1000 and current orders from 0701-0800 and 1501-1600.
Information regarding new orders is frequently sought throughout the day with the
highest frequencies at 1001-1100 and 1201-1300. Frequencies throughout the day support
the use of computerized formats to gather information. By understanding the times nurses
search for different types of information, better electronic information delivery through

clinical decision support systems can be integrated into clinical practice.

Recommendations for Future Research
Following the conduction of this research study, there were several
recommendations for future research in the areas of nursing information need and
information-seeking behaviors. Future research needs to generate data to better define the
triggering tasks for information-seeking episodes. This study provided an updated and
current explanation of the need-creating events, information types, sources of
information, and modes/formats of information-seeking episodes. However, further

research is needed to delineate and define the reasons nurses decide to initiate a search
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for information. A better understanding is needed of the perception of routine tasks that
do not stimulate nurses to initiate information-seeking episodes and the overconfidence
experienced by nurses when making clinical decisions.

Future observational studies with multiple timers on the data collection tool could
allow for the collection of data for concurrent information-seeking episodes.
Observations revealed that nurses are frequently and often concurrently seeking
information during the course of clinical care. Modifications to the observational tool
could capture these concurrent episodes. During interviews, nursing participants in this
study reported the availability of multiple electronic resources that were not actually
utilized during observations. Future research is needed to determine why nurses are not
actually accessing resources with perceived availability and accessibility during patient
care. Lastly, the setting for this study was a technology rich practice environment at a
large academic teaching hospital with a fully integrated electronic medical record and
individual mobilized documentation carts available for each participant. Future studies
could compare and contrast the differences in the information-seeking behaviors in

clinical settings with less access to electronic sources and individualized technology.

Conclusion
The purpose of this descriptive mixed methods study was to explore the
information-seeking behaviors of nurses when delivering patient care on medical-surgical
units to inform the delivery of CDSS for medical-surgical acute care nurses. An
observational data collection tool was utilized to categorize the purpose/need-creating

event, type of information, source of information, and mode/format of information,
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duration, and start time for 818 information-seeking episodes initiated by twenty-five
nurses on five medical-surgical units. Similar to findings in the literature, nursing
participants were found to initiate episodes most often to support the provision of patient
care and information regarding current or new orders and schedules of patient care. In
contrast to the existing literature, nurses in this study most often accessed electronic
sources and utilized information in a computerized format. In addition, qualitative data
derived from interview responses further supported the use of computerized information
exchange in clinical practice. The nursing participants cited computerized formats of
information as the format that best fit into nursing practice and workflow. Frequencies of
information types were analyzed based on episode initiation start times and can inform
the delivery of the right type of information at the right time into clinical workflow.
Findings from this study can support the development of electronic sources of
information and CDSS that can be integrated into the workflow of nurses practicing on an

acute care medical-surgical floor.
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148



4[ Information gathenng ] [ Information giving ]
F 3

Need-creating

event/ environment
4
| Needs I__ | Needs |
(deferred) _J" (ummediate)

¥

[ Source preference J
| .

=) (=

] l ‘L |
Memory Direct Darect Recorded
(structured) (mterpersonal) (literature)
observations contact
o] i Personal
- files

Note. From —Information Seeking Behavior: Patterns and Concepts, Jf by K.
Krikelas, 1983, Drexel Library Quarterly, 19, p. 17.

Y

149



APPENDIX B

COGNITIVE CONTINUUM THEORY

150



» Well structured

Task

Il structured ¢

Scientific

experiment
Mode 1
Controlled
trials
Mode 2
Quasi-
experiment
Mode 3
System-aided
judgement
Mode 4
Peer-aided
judgement
Mode 5
Intuitive
judgement
Mode 6
Intuition Cognitive mode p  Analysis

151




APPENDIX C

INSTITUTIONAL REVIEW BOARD APPROVAL FORMS

152



“ THE UNIVERSITY OF :
ALABAMA AT BIRMINGHAM
Institutional Review Board for Human Use

Form 4; 1B Approval Form
Identification and Certification of Research
Projects Involving Human Subjects

UAB's Institutional Review Boatds for Human Use ({KRBs) bave an approved Federalwide Asserance with the Office for
Human Research Pratections (OHRP). The Assurnee number is FWABDD05960 and it expires on November 8, 2021, The
UAB [RDBs are also in compliance with 21 CFR Parts 50 and 56.

Principal Investigator: Gardner, Carric Lee

Co=Investigator{s):
Protocol Mumber: X170330003
Protocol Title: Identification and Exploretion of the Informeation Needs and hiformation-Secking Behaviors of

Medical-Surgioad Nurses During Patient Care

The IRE réviewed and approved the above named project on ‘4! U ! | F The review was conducted in aecordanes with
UAB's Assurance of Compliance approved by the Department of Heallh and Human Services. This Project will be subject
to Annual continuing review as provided in that Assurance,

This project received EXPEDITED review.
IRB Approval Date: & 27~ 4 ;2____
Dt [RE Approval Issued: I ‘E’Jll li ______

L3
IRB Approval Mo Longer Valid On: LH?A“B’ ) 77;”5!-“—4\{\; @f’-‘?? R —

Expedited Reviewer
Member - Institutional Review Board
for Human Use (IRB)

Investigators pleass note:

The IRB approved consent form used in the study must contain the IRB approval date and expiration date.

IRD approval is given [or one year unless otherwise noted. For projects subject to annual review research activities
may nol continue past the one year anniversary of the IRB approval date,

Any modifications in the study methedology, protocol and/or consent form must be submitted for review and approval
to the IRB prior to implementation.

Adverse Events and/or unanticipated risks to subjects or others at UAB or other participating instilutions must be
reparted promptly to the IRB. .

470 Administration Building The University of
701 20th Strest South Alabarna at Birrminghem
205.934,3709 Mailing Address:
Fax 205,934,1301 AR AT
ik, e 1720 2N0D AVE S
BIRMIMNGHAM AL 35294-0104

153




T

[,Lk(l.m Project Revision/Amendment Fol

Form version: June 26, 2012 il |
T 195 Word, clici In the white boxes and fype your text; deuble-click checkboxes & checkfuncheck, [1 9 j[a!iv.l nﬁ,ﬁ#“”
«  Fedaral reguiations require IRB approval batare implamenting proposed changes. Seo Section 14 -uﬂ'"rﬂf Guidab
Investigators for additional information, 7 o
+  Change means any change, in content o form, to the protecol, consent farm, ar any supportive ateripte (B ek hi nTeE REIFe.

e b

Brachure, g BUrvEy S, AUVET ,ota ). See ltem 4 for more examples. | REVIEW BDARD
[ 1. Today's Date [ 64117
[ 2. Principal Investigator (Pl) ] . ;
Name (with degree) Carrie Lee Gardner Blazer 1D cspard
Department  MNursing Divislon (if applicable)
Office Address 223 Palos Verdes Drive Troy, Office Phone  334-268-3817
AL 36079
E-mail csggnmunb.cdu Fax Numher
Contact person who should reccive coples of IRE correspondence (Optional)
Name E-Mail
Phone Fax Mumber

Office Address (if different from Pl)

3, UAB IRB Protocol Identification
3.a. Protocol Number ¥170330003

3.b. Protocol Title Tdentification and Exploration of the Information Needs and Information-
Secking Behaviors of Medical-Surgical Nurses During Patient Care

3.c. Current Status of Protocol—Check ONE box at left: provide numbers and dates where applicable
Study has not yet begun No participants, data, or specimens have been entered.

[©] In progress, open 1o accrual Number of participants, data, or specimens enterad: 2 /

[ | Enroliment temporarily suspended by sponsor

Closed to accrual, but procedures cantinue as defined in the protocol (therapy, intervention, follow-up
visits, ate.)
Number of participants recelving interventions:

Date closed:
elose Number of participants in long-term follow-up only:

[] Closed to accrual, and only data analysis continues
Date closed: Total number of participants entered:

4. Types of Change
Check all types of change that apply, and describe the changes in item 5.c. or 5.d. as applicable. To help
avoid delay in IRB review, please ensure that you provide the required materials and/or information for each
type of change checked.

T Protocol revision {change in the IRB-approved protacol)
I ltem 5.c., if applicable, provide sponsers pratocol vergion number, amendment number, update number, etc.

Protocol amendment {addition to the IRB-approved protocol}
in ltem B.c., i applicable, provide funding application document from sponsor, as well as sponsor's protocol wersion
number, amendment number, updats number, efc.

Add or remove personnel
In ltern 5.c., include name, titlefdegree, department/division, institutional affiliation, and role(s) In research, and
address whelhar new personnel have any confiict of interest. See "Change in Principal Investigator® in the |RB
%um if the principal Investigater is being changed.
Add graduate student{s) or postdoctoral fellow(s) working toward thesis, dissertation, or publication
In ltem 5.c., {a) identify these Individuals by name; {b) provide the working tille of the thesls, dissertation, or
publication; and {c) indicate whathar o not the student's analysis diffars in any way from the purpose of the
rasearch describad in the IRB-approved HSP (e.0.. 8 secondary analysis of data obtained under thie HSP).
Change in source of funding; change or add funding
In Item 5.&., describe the change or addition in datail, incluce the applicable OSP proposal number(s), and provide a
copy of the application as funded (or as submiltad to the sponsor if pending]). Note thal some changes in funding
ray require a new IRB application.
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T Add or remove performance sites
In fem 5.c., ldentify the site and iocation, and describe the ressarch-related procedures parformed there. If adding
sita(s), attach notification of permission of IRE approval to parform research there, Ao include copy of subcontract,
if applicable. If this protocol Includes acting as the Coordinating Center for 8 study, atiach IRB approval from any
non-UAB site added.
1 ] Add or change a genetic component or storage of samples andior data component—this could include data
gubmissions for Genome- Association Studies (GWAS)
To asskst you in revising of preparing your eubmicsion, please see the [RB Guidebaok for Investigalors oF call the
|RB office at034-3788.
O Suspend, re-open, or permanently close protocol to accrual of individuals, data, or samples [IRB approval to
remain active)
in ltem 5.6., indicats the action rovide applicable dates and reasons {or action; attach supporti documantation.
Report being jorwarded to IRB {e.g., DSNB, sponsor or other manitor}
In ltam 5.¢., include date and source of report, summarize findings, and indicate any recommendations.
T Revise or amend consent, assent formis)
Complets Item 6.d.
Addendum (new) ‘consent form

tem5d.
Audd or revise recruitment materials

Co ftemn §.d.

Other (e.g., investigator brochure)
Indicate the typa of change in the space below, and provide details in ftem 5.6.or 5.d. a5 applicable.
include & copy of all affected documents, with revisions highlighted as applicable.

— ____,_.—__..—___-—_.—_,—

>

5. Description and Rationale
In ftem 5.a. and 5.b, check Yes or Mo and see instructions for Yes responses.
In Item 5.c. and 5.d describe—and jain the reason far—the change(s noted in ltem 4.

& will affect thoss partic ants.
t subject participation, such as procedures, risks, costs, location of

Mo 5b Does the change affe

services, ofc.?

1f yes, FAP-designated units completa a FAP submission and send to fep@uab.eou. Igentify the
FAP-designated unit in tem 5.0

For more details on the UAE FAP, Se8 WL ah.edulcto,
.¢. Protocol Changes: In the space below, briefly describe—and explain the reason for—all changels) to the
|

> In Mhe initial HSP participants were 1o be recruited from UAB Hospital on 3 medical-surgical
floors. A revision is being requested o include up to 5 medical-surgical floors and 1o add UAB
Highlands as a performance site. These revisions will allow for the recruitment of the needed sample
size of 30.
»  Asoutlined in the ariginal protocol 48P, a screenshol of the computerized ohservational data collection
ool to be utilized in phase two of the study has also been provided. Categorics for the computerized
{ool were esiablished and refined during phase one of the study.

5.d. Consant and Rocruitment Changes: In the space balow,

(a) describe all changes to |RB-approved forms or recruitment materials and the reasons for them;

(b} describa the reasons for the addition of any materials (2.0., addendum consent, recruitment); and
{c} indicate cither how and when you will reconsent enrolied participants or why reconsenting is mot
necessary (not applicable for recruitment materlals}.

Also, indicate the numbaer of forms changed or added. For new forms, provide 1 copy. For revised
documents, provide 3 copies:
+a copy of the currentiy approved document (showing the IRB approval stamp, if applicable)
« a revised copy highlighting all proposed changes with “tracked” changes

& 3

] rwﬁeﬁmwhrﬂwmﬁwﬂgl mp.

>

A * L
Signature of Principal Inuestigator_mmﬁ“— Date {“‘1 / J 1
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(M = Project Revision/Amendment FJWJ.

" . o Form werslon: June 26, 2012 o 0

In M5 Word, click i the white boxes and type your text; Souble-ciick checkboxes to cheak/uncheck, JU Can

. Federal regulations require IRS approval before implementing propoged changes. Soe Section 14 of the IRB Guldebook for
investigators for additional information. (]|:"F‘|E|'§?;i'="|?‘]§-'|-'|‘]'L']=r"|"'wa_

* Change means any change, in contant or form, to the protocal, consent form, of &Ry supportive materials {auch,@m%lﬂgﬁgﬂ 8
Brochiere, quastisnnalres, surveys, advertizements, etc,}, Sea ltam 4 for mare examples. -

[7. Today's Date | 6/9/17 1
2. Principal Investigator (Pl) - :
Name {with degree) Carrie Lee Gardner T BlazerD  cspard
Depariment  Nursing Division (if applicable)
Office Address ~ 223 Palos Verdes Drive Troy, ©.. Office Phone  334-268-3817
: AL 36079 : ;
E-mail  cspard(@uab.edu Fax Number
Gontact. parson who should receive copies of IRB correspandence (Optional}
Name E-Mail
Phone : Fax Mumber
Office Address (if different from P1)

3. UAB IRB Protocol Identification ' |
3.a. Protocol Number 170330003

3., Protocol Title Identification and Exploration of the Information Meeds and Information-
o Secking Behaviors of Medical -Surgical Murses During Patient Care

3.c. Gurrent Status of Protocol—Check ONE box at left; provide numbars and dates where applicable

Study has not yet bagun No participants, data, or specimens have been entered. e
In progress, open to accrual T Number of participants, data, or specimens entered: 2 [/

Ll
=
| [ | Enrollment temporarily suspended by sponsor !

] cllluznisad.lip.;uccru al, but procedures continue as defined in the protocol (therapy, intervention, follow-up
visits, etc. :

- participants receiv ! tions:
 Date closed: Mumber of participants rece ing interventions

L HjE Number of participants in long-term follow-up only:
T Closed to accrual, and only data analysis continues: ' '

Date closed: Total number of participants entered: -

4. Types of Change . . !
Check all types of change that apply, and describe the changes in lem 5.c. or 5.d. as applicable: To help
avoid delay in IRB review, please ensure that you provide the reguired materials andfor information for each
type of change checked. S : J P

Fl/ Protocol revision (change in the IRB-approved protocol) - .

in kem 5.c., itapplicable, provide sponsors protocol version number, amendment number, Update number, ete.
Pratocol amendment {addition to the IRB-approved protocol) ;

‘N/ n tem 5ic., If applicable, provide funding application document from spensor, as wall as sponsor's protoeol version
nurrber, amendment number, update number, ete. i :

[ 7 Add or remove personnel 1 ] A L % T
In ltam 5.¢., include naine, title/dagree, departmentidivision, institutional affiliation, and rola(s) in fesearch, and
address whether new personnel have any conflict of Interest, See "Change in Priricipal Investigator” in the IRE
Giildebook If the principal investigator is baing changed. s .
1  Add graduate student(s) or postdoctoral fellow(s) working toward thesis, dissertation, or publication
In ltern 5.c.; (a) identify these individuals by name; (b) provide the working title of the thesis, dissertation, or
publication; and (c) indicaite whether or not the student’s analysis differs in any way. from the purpose of tha

research described in the 1RB-approved HSF (e.g., '8 secondary analysis of data obtalned under this HSP).
[ ] Change in source of funding; change or add funding | A " ; ] i
I Item 5.c.. describe the Change or addition in detall, include the applicabla OSF proposal number(s), and provide a -
copy of the application az funded {oras submitiad to the sponsor if pending). Nete that some changes in funding
may require a new IRB application. .

FOR 224 Page 1 of 3
06/26/20132

157




] Addor remove performance sites i ;
I ftem 6.6, identify the site and logation, and describe the research-related procedures perfarmed there. If adding
site(s), attach nofification of permission or IRB approval to perform research there, Also Include copy of subcontract;
it applicable. 1 this protocol includes asting as the Goordinating Center for a study, attach IRE approval frem any
nan-UAR site added, - " gt = Sali Fil
D ‘Add or chaige a ganetic componentor storage of samples andlior data ,q:umpunentn—mis could Include data

. slibmissions for Genome-Wide Association Studies (GWAS) .
To assist you in revising or preparing your submigsioh, please see the IRE Guidebock for Investigators of calithe -
IRE oifice at 934-3789, ot i a3 - : :
[ 7] Suspend, re-open, or permanantly elose protocol to accrual of individuals, data, or samples {IRB approval to
£ remain active) hmp it SR R AR R :
Inftem 5.c., indicate the action, provide applicable dates and reasons for action; attach supporting documentation.
1] - Report being forwarded .‘fb__ml?.__-:eig.',DSME,'Spunsor or other monitor) B : e .
in Itam 5.6, inchide date and source of report, summariza findings and Indicate any recommendations.: ]
“Revise or amend consent, assent formis) ! ’
~Complete tem 5d. : % izl
Addendum (new) consent form:

‘Completg lemBd. 0

‘Add or revise recruitment materials |
Complete ltem Bid. =~ 0 o Bl
T T Other (e.g-, Investigator brochure) ~ - T :

Indicatz the type of change In the space below, and provide detalls in ltem 5.0. of 5.d. as applicable.

> Inciude g copy of all sffected documents, wiih revisions highlighted as applicable.

5. Descripticn and Rationale =~ = oo Bs .
In _It?ein 5.a.and 5.b, check Yes or Mo and See instructions for Yes responses.
In ltem 5.c. and 5.d, describe—and explain the reason for—the changes) noted In ltem 4.
—DYES DNO 5.a. Are any of the narlic;ipant_s;anrnlled as normal, healthy;l:umrois?
: If yes, describe in detail i ltem 5.c. how this change will aifect those paricipants.
T__]‘(es ]:]No 5,b. Does the change affect subject participation, auch as procedures, risks, Costs, location of
) services, etc.? FE B g b :
If yes, FAP-designated unifs complete 8 EAP submission and send 1o fapifuab, edu. Identify the
FAP-designated unit in Jtem 5c. f :
For more deiails on the UAB FAP, 588 wyrw uab.edulcto.
5.c. Protocol Changes: In the space below, bﬂaﬂy.desé_ribe-—arqdmplaln the reason for—all change(s) to the
Mﬁ'l‘_ ___________ i NS i — _ AT
> In the initial HSP, an incentive was not being offered for participation. This protecol change isto
request the approval to supply all study participants with a 420 Visa pift card.
5.4, Consent and Recruitment Changes: In the space below, - Eprh - ;
".(a) describe all changes 1o IRB-approved forms of recruitment materials and the reasons for them;
. (b) gescribe the teasons for the addition.of any materials (e.g., sddendum consent, recruitment); and
cifindicate elther how and when you will reconsent enrollad bT_ icipahits rr why reconsenting is not

cassary (not applicable for recruitment materials).
Aix’-c;, :i:luidicatlé the number of forms t:hangé;d or a_u'l_d'::d. Far new forms, ﬁmida 1 copy. For revised
documents, provide 3 coples: . R AR : Saat
«a copy of the currently approved document {showing the IRB approval stamp, if applicable} =~
'+ a revisad copy highlighting all proposed ghanges with uyracked” changes S ot
‘w3 revised copy for the IRB approval stamp. : z ; s :
> During recruitment and consent all participants will be notified that participation in the study will result in
g,:eé;)g a $20 Visa gift card. This incentive will help compensate participants for time and effort ©

arljefpate in the study. Any parlicipants that have already been enrolled in the study will undergo a reconsent
< and will be eligible for the incentive. The primary researcher has not performed actual data collection
with any participants. Participants that are enrolled have only participated in the congent process.

(> : AN aly
Signature of Principal Investigator, b D LLL M_ Date_k*’_!_ i ]_
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CONSENT FORM

Title of Research: Identification and Exploration of the Information Needs and
Information-Seeking Behaviors of Medical-Surgical Nurses During
Patient Care

UAB IRE Protocol #: ¥1703300003
Principal investigator: Carrie Lee Gardner, RN, DNP, FMP-BC
Sponsor: MNone

Purpose of the Research
We are asking you to take part in a research study. The purpose of this research study Is to explore

the types of information that nurses need during patient care and the sources nurses use to gather
this information. This study will enroll thirty nurses on three medical-surgical units at UAB Hospital.

Explanation of Procedures

If you agree to join the study, you will be asked to allow a researcher to follow and observe you
providing patient care for four hours during the course of a work day. The researcher will observe
the types of information you use during patient care, the reasons you gather different types of
information, and the sources you use to find the information, Following the four hour observation
session, you will be asked to-participate in a brief interview that should not last longer than 15
minutes. The interview will not be recorded and will allow you to further describe your infermation
needs while providing patient care. After the observations and the interview, you will be asked to
allow the researcher to inspect any personal notes, reminders, and white boeards that you have used
as sources of information during patient care.

Risks and Discomforts

There are no identifiable substantial risks to participants of this study. There is a minimal risk that
you might suffer from a loss of confidentiality. However, every effort will be made to protect your
confidentiality, and your individual information will not be shared with your employer. Study
Information will only be reported in aggregate,

Benefits

You may not benefit directly from taking part in this study. However, this study may help us better
understand the type of information nurses need during patient care and the best way to deliver the
information to nurses during patient care.

Alternatives

Your alternative is to not participate in this study.

Page 1ol 3
Version Date: June 9, 2017
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Confidentiality

Information obtained about you for this study will be kept confidential to the extent allowed by law.
However, research information that identifies you may be shared with people or organizations for
quality assurance or data analysis, or with those responsible for ensuring compliance with laws and
regulations related to research. They include:

* the UAB Institutional Review Board {IRB). An IRB is a group that reviews the study to protect

the rights and welfare of research participants.

s the Office for Human Research Protections {OHRP)
The information from the research may be published for sclentific purposes; however, your identity
will not be given out.

Voluntary Participation and Withdrawal

Whether or not you take part in this study Is your choice, There will be no penalty if you decide not ta
be in the study. If you decide not to be In the study, you will not lose any benefits you are otherwise
owed,

You are free to withdraw from this research study at any time. Your cholce to leave the study will not
affect your relationship with this Institution.

If you are a UAB student or employee, taking part in this research is not a part of your UAB class wark
or duties. You can refuse to enroll, or withdraw after enrolling at any time before the study Is over,

with no effect on your class standing, grades, or job at UAB. You will not be offered or receive any
speclal consideratlon If you take part in this research.

Cost of Participation
There will be no cost to you Ifur taking part in this study.
Payment for Participation in Research
You will be paid a 520 gift card following completion of the observation session and the semi-

structured Interview. This maneyis to reimburse you for your time and your contribution that you
made to the study.

Questions

If you have any questions, concerns, or complaints about the research, please contact the study
doctor. You may contact Dr. Carrie Lee Gardner at 334-268-3817.

Page 2 of 3
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If you have guestions about your rights as a research participant, or concerns or complaints about the
research, you may contact the UAB Office of the IRB {OIRB) at {205) 934-3789 or toll free at 1-855-
860-3789, Regular hours for the OIRB are 8:00 a.m. to 5:00 p.m. CT, Monday through Friday,

Legal R

‘You are nat waiving any of your legal rights by signing this consent form.

I ures

Your signature below indicates that you have read (or been read) the information provided above
and agree to participate in this study. You will receive a copy of this signed consent form.

Signature of Participant Date

Signature of Person Obtalning Consent Date
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participating in a research
study exploring the types of
information that nurses need
to care for patients?

Who is eligible?
the orientation process.

What will you be asked to doe

You will b= asked to allow a researcher o observe yon during
patient care for 4 hours. Following shesmrabions vou will be asked
to participate in a brief 10-15 minute interview with the
ressarcher. Participants yill he compensalad for the Hime they

If interested please contact
Carrie Lee Gardner at 334-
268-3817 or csgard@uab.edu

Research Study
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Participant Demographic Information Form
Primary Investigator: Carrie Lee Gardner
Study Title: Identification and Exploration of the Information Needs and Information-
Seeking Behaviors of Medical-Surgical Nurses During Patient Care
Instructions: Please do not write your name on this form. Your responses will allow us
to provide an accurate description of the sample.

1. What is your age? Please provide in years and months.

years months

2. What is your gender? Female ] Male []

3. How many years of experience do you have as a nurse? Please provide in years and
months.

years months

4. How many years of experience do you have on your current floor. Please provide in
years and months.

years months

5. What is your highest level of nursing education?

Associate’s Degree ]
Bachelor’s Degree ]
Master’s Degree ]

Doctoral Degree ]
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1.

Information Resource Inventory for the Units

Electronic or written white board- These denote things such as patient names,
discharges, transfers, physician, nurse, transport, needed blood sugar checks, and
isolation. Electronic versions had more information and showed stages of
discharge and transfer.

Paper chart- includes outside records, EKGs, labels, and official copies of
advanced directives

Electronic Resources- Resources found in the patient electronic medical record or
in the hospital electronic information system

a.

Patient Main Screen- Provides a list of the nurse’s current patients. Icons
alert nurses of scheduled tasks, new orders, new lab results, and scheduled
medications.
Current orders- Provides a list of current orders for the care of the patient
Patient electronic medical record- Provides information such as a history
and physical, progress notes, operation/procedure notes, diagnostic test
results, etc.
MAR drug reference- Embedded in the electronic MAR. When a nurse
clicks on a medication this reference will provide a drug description and
information regarding dosage, pharmacokinetics, administration, etc.
Micromedix- Gives information regarding IV drug compatibility
Alerts- are triggered when patients have certain parameters and give
nurses suggestions to improve care
i. EWS/qSepsis- when you enter vital signs, WBC count, orientation
this gives you a number and an early warning sepsis score. New
orders will arise if the score is greater than or equal to 5
ii. CIWA- triggered if the patient has the potential for ETOH or drug
withdrawals; Clinical Institution Withdrawal Assessment; tells you
the needed dose for Ativan based on the patient’s agitation level
Electronic Standards of Care Reference- Provides evidence based
standards of care and standards for procedures and skills for nursing. This
reference also included information regarding specialty diets
Hospital Specific Policies and Procedures- Provides hospital specific
protocols
Lab Source- Provides information on lab procedures
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1. Information- A stimulus that reduces uncertainty (Krikelas, 1983).

2. Information need- A subjective experience occurring in the mind of the person in need
and is a representation of a future goal that is desired (Burnkrant, 1976; Wilson, 1999).

3. Information-seeking behaviors- Activities that are undertaken to identify relevant
information to satisfy a perceived immediate need (Krikelas, 1983; Wilson, 1999).

4. Health information-seeking behavior- Activities that are undertaken by health care
providers in order to identify relevant information to satisfy a perceived need that arises
during the provision of direct patient care.

5. Information-seeking episode- An event that begins in response to a perceived
information need, proceeds to the initiation of information-seeking behaviors, and ends
when the need is believed to have been satisfied or the task is abandoned due to lack of
available information (Krikelas, 1983).

6. Purpose of the information-seeking episode/need-creating event- An event that causes
uncertainty in the information seeker and leads to the perception that the current state of
knowledge is not adequate to deal with an issue. The reason that the provider initiates the
information task (Krikelas, 1983; Moss, Berner, & Savell, 2007; Sawant, 2015).

7. Information Type- The type of data accessed to reduce uncertainty (Krikelas, 1983;
Wilson, 1999).

8. Information source- Suppliers or generators of information that are accessed in order
to meet a perceived gap in knowledge or a perceived information need (Krikelas, 1983).

9. Information mode/format- The means or the method by which the provider obtains
information (Moss et al., 2007).

10. Information-seeking episode duration- The amount of time that elapses from the

beginning or initiation of an information-seeking episode to the completion or
abandonment of the task (Moss et al., 2007).
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Primary Investigator: Carrie Lee Gardner
Study Title: Identification and Exploration of the Information Needs and Information-
Seeking Behaviors of Medical-Surgical Nurses During Patient Care

Type of Information

Type of Information Frequency of Observations

Demographic Data

Admission Data

Patient Medical History

Assessment Data

Patient
Treatment/Diagnostic
Results

Patient Treatment
Schedules

Patient Laboratory Data
Results

Hospital Policies and
Procedures

Standards of Care

Expected Normal
Findings

Current Orders

(Blank lines have been
provided in the chart to
allow for the addition of
categories that may arise
during phase one
observations)
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Purpose/Need Creating Event

Purpose Need Creating
Event

Frequency of Observations

Medication
Administration

Medication Titration

Patient Treatment

Patient Assessment

Patient Admission

Patient Discharge

Patient Handoff of Care

Care Planning

Coordination of Inpatient
Care

Equipment Management

Coordination of Home
Care/Discharge Planning

Patient Education

(Blank lines have been
provided in the chart to
allow for the addition of
categories that may arise
during phase one
observations)
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Source

Information Source

Frequency of Observations

Other Nurses

Nursing Assistants

Nurse Practitioner

PA/SA

Physician

Pharmacist

Unit Clerk

Laboratory Technician

Physical Therapist

Computerized
Information Systems

Patient Medical Record

MAR

Written reference
materials

Public Display Artifacts
such as white boards

Printed Notes

Personal Notes

(Blank lines have been
provided in the chart to
allow for the addition of
categories that may arise
during phase one
observations)
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Mode/Format

Mode/Format

Frequency of Observations

Face to Face Verbal
Interaction
(Interpersonal)

Telephone

Computerized

Written

(Blank lines have been
provided in the chart to
allow for the addition of
categories that may arise
during phase one
observations)
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Purpose/Need Creating Event

Purpose Need Creating Operational Definition

Event

Medication Administration of a medication to a patient in the acute care
Administration setting.

Medication Titration

Adjustment of a medication dosage based on the current
status of the patient. This can include the titration of
medications such as heparin or insulin.

Patient treatment and
provision of care

The nurse determines a need for more information to inform
the provision of care (can include assessment to verify
things such as pain level, etc. to confirm the current plan of
care).

Change in patient status

The nurse determines that a patient has a change in either
mental or physical status and more information is needed to
make patient care decisions.

Review of the current
patient treatment plan

The verification of the current orders by the nurse to ensure
that the current treatment plan is being followed.

Lack of Patient
Knowledge/Patient
Request for Information

Event where the nurse and/or the patient determine that the
patient needs more information regarding a current situation
arising during the provision of care.

Patient Admission

Admission of the patient to the floor or the facility.

adverse events

Patient Discharge Discharge of the patient to home, rehabilitation, or long
term care.
Quantifying risk for The nurse identifies the need to determine if the patient has

a risk for the occurrence of possible adverse events.

Patient Handoff of
Care/Patient Transfer

Handoff of care to a nurse on the same floor or transfer of a
patient to a different floor in the hospital.

Equipment Management

Management of equipment that pertains to the direct
provision of patient care (ie: IV pumps, beds, assistive
devices)

Coordination of Home
Care/Discharge Planning
(Transition of Care)

Collaborative discussion of the patient discharge
disposition.

Order Clarification and

When a situation arises and a nurse feels uncertain
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Verification of new
orders

regarding the current orders or feels the need to verify new
orders that have been entered by providers

Pre-admission
Medication
Reconciliation

Information regarding the medications the patient was taken
prior to admission to the facility.

Type of Information

Type of Information

Operational Definition

Medication Information
regarding pharmacology,
dosage, administration,
and compatibility

Information pertinent to the safe administration of
medications to the patient. Medication information
regarding pharmacology, dosage, administration, and
compatibility.

Complete Assessment

A complete systems assessment performed by the nurse
(including beginning of shift and routine assessment) to
support routine care of the patient

Focused System
Assessment

An assessment performed by the nurse to obtain information
regarding specific body systems

Vital Sign Assessment

The assessment of patient vital signs by the nurse to inform
patient care. This assessment can be performed by the nurse
or support staff.

Pain Assessment

The assessment of the patient’s pain level in order to inform
patient care.

Schedule of patient care
including treatment, labs,
and scheduled

medications

Information regarding scheduled patient care items such as
treatments, dressing changes, ordered labs, and scheduled
medications. This is not a list of current orders. This refers
to a schedule of when certain treatments and interventions
should be performed. Nurses access this information in
order to review the timing of certain patient care items.

Current Orders

Information that verifies the current orders pertaining to the
patient and guiding the care the nurse should provide the
patient.

Verbalized Patient Data

Information obtained from the patient or the patient family
member (patient history, home medications, and other
information obtained verbally from the patient and/or family
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to inform treatment, medication administration, and plan of
care)

Patient Laboratory Data
Results

Results of patient laboratory tests (ie: CBC, Metabolic
Profiles, Culture and Sensitivities)

Patient Diagnostic Test
Results

Results of diagnostic tests such as CT scans, MRI, etc.

Electronic Evidence-
Based Standards of Care
Reference Tool

Information regarding evidence-based practice standards of
care for all patients.

Patient Medical History
as found in the electronic
record

Documented patient medical history (including home
medications) and history and physicals as found in an
electronic format in the EMR

Risk Assessment Tools

CIWA, gSepsis, EWS

Patient Education

Information regarding obtaining or maintaining the
appropriate equipment to support care of the patient.

Change of shift report

Report to support the transition of care from one nurse to
another on the same floor at the change of shift.

Discharge orders

Information regarding pertinent orders pertaining to the
patient being discharged to home, rehabilitation, or long
term care.

UAB Specific Hospital
Policies and Procedures

Policies specific to UAB hospital

Demographic Data

Data concerning patient date of birth, place of residence,
insurance, advanced directive, etc.

Equipment Specific

Information regarding obtaining, maintaining, or enabling

Information the correct functioning of appropriate equipment to support
the care of the patient
New Order Information pertaining specifically to a new order recently

received by the nurse

Patient Progress

Information sought by the nurse to describe the type of
progress the patient is making during the hospital stay. This
can include physical progress or decline or progression
towards discharge. Progress can be determined by the
nurse, other nurses, interdisciplinary staff, or support staff.
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Source

Information Source

Operational Definitions

MAR

The medication administration record found in the
electronic medical record which includes current
medication orders.

Computerized Medication
Resources

Electronic resources embedded in the electronic medical
record that support the safe administration of medications.
Include MAR reference and Micromedix.

Patient Main Screen

This main screen in the electronic medical record provides a
list of the nurse’s current patients. The page also displays
icons pertaining to upcoming tasks, labs, and medications
for the patients. In addition, new orders and new lab results
are displayed by icons also.

Patient Medical Record The electronic record of care the patient has received while
admitted to the facility.

Patient The person admitted to the facility to receive treatment and
care.

Patient Family Member Family or support persons of the patient

Other Nurses Other registered nurses on the floor working with the nurse

in the provision of patient care.

Personal Notes

Personal written notes with patient information. The format
can be individual to nurses and can include information
regarding schedules of care, shift change data, medication
administration schedules, etc.

White Boards (electronic
and written)

Boards located on the floor depicting information regarding
the patient, discharge/transfer disposition, physician, nurse,
etc.

Computerized
Information Resources

Computerized resources provided for the nurse to support
the provision of evidence-based care and to inform nurses
of policies and procedures.

Nurse Educator/Clinical
Nurse Leader/Charge
Nurse/Nurse Manager

Registered nurses working on the unit who provide support
to other floor nurses.

Specialty nurses such as
wound care nurses and

Nurses who have received specialty training to support the
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equipment/technology
superusers

provision of patient care.

Pharmacist Licensed pharmacist assigned to the unit.
Unit Clerk Unlicensed clerical personnel on the unit.
Physical Therapist Licensed physical therapist assigned to the unit.

Patient Care Technicians

The nursing assistants providing supportive care

Physician

Medical doctor assigned to the care of the patient.

Written reference

Written or published reference material found on the

materials hospital floor.
NP/PA/SA Licensed providers assigned to the care of the patient.
Social Worker This is the social worker assigned to the patient.

Interdisciplinary Team

A group of people meeting to discuss and coordinate care of
the patient from multiple disciplines.

Patient Paper Chart

The patients written medical record found on the hospital
floor which includes documents such as outside records,
EKG?’s, labels, and official copies of advanced directives.
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Mode/Format

Mode/Format

Operational Definition

Face to Face Verbal

A mode of information exchange where the nurse is

Interaction conversing with an information source in a face to face

(Interpersonal) format.

Telephone A mode of information exchange where the nurse is
gathering information an information source through a
telephone format.

Computerized A mode of information exchange where the nurse is
gathering or receiving information from a computerized or
electronic source.

Written A mode of information exchange where the nurse is

gathering information from either a handwritten or printed
source found on the unit.
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APPENDIXJ

ELECTRONIC OBSERVATIONAL DATA COLLECTION TOOL
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APPENDIX K

SEMI-STRUCTURED INTERVIEW SCRIPT
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Primary Investigator: Carrie Lee Gardner

Study Title: Identification and Exploration of the Information Needs and Information-
Seeking Behaviors of Medical-Surgical Nurses During Patient Care

Thank you for allowing me to observe you during your work day. I would like to ask a
few brief questions to help further describe the types of information you need during
patient care and the sources you do or don’t use to gather this information.

This interview will be brief and should not last more than 10-15 minutes. I will be
writing down your responses.

1. Tell me about any information that you felt was not available during the course of
observations.

a. Probing question: Why did you feel that the information was not
available?

b. Probing question: What factors made you search or not search for
information that you felt was not available?

2. Can you describe how you access and obtain information during the course of
patient care?

a. Probing question: How convenient are your current information sources?
b. Probing questions: How accessible are your current information sources?

3. What types of information formats best fit into your nursing practice and
workflow?

4. Tell me about information that you did not feel the need to search for based on
your own personal knowledge. (For example knowledge based on previous
experiences or knowledge derived from physical assessment of the patient)

5. Is there anything you would like to tell me about your experiences accessing and
using information during patient care?

Thank you so much for allowing me to observe you and for participating in the interview.

186



APPENDIX L

INDIVIDUAL UNIT PAPER BASED NOTES
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APPENDIX M

PATIENT MAIN SCREEN
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