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Abstract

Patients with traumatic brain injury (TBI) and their families rely on healthcare providers,
particularly nurses, to provide accurate information, yet inaccurate beliefs about TBI have been
shown among nurses. Although prior studies have assessed nurses’ beliefs about TBI recovery and
rehabilitation, none have assessed specific beliefs about the nursing role to care for these patients.
The purpose of this study was to investigate nurses’ beliefs and learning preferences about caring
for patients with moderate-to-severe TBI. A cross-sectional survey was administered to 513 nurses
at a Midwestern hospital between October and December 2014 (20.3% response rate). Latent class
analysis was used. Findings showed nurses had inaccurate beliefs about TBI relating to recovery
and the nursing role and had significant differences in learning preferences. These findings have
implications for development of educational and training interventions specific to nurses to ensure
they have factual information about TBI and to clarify the nursing role.
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Nurses must hold accurate beliefs about care of patients with traumatic brain injury (TBI), as
patients and families rely on nurses for accurate information (Browndyke, Santa Maria,
Pinkston, & Gouvier, 1998). Yet, prior research has shown that nurses have misconceptions,
or inaccurate beliefs, about recovery of patients with mild TBI, including about amnesia and
recovery (Ernst, Trice, Gilbert, & Potts, 2009; Linden & McClure, 2012). However, no
studies have assessed nurses’ beliefs about caring for patients with moderate-to-severe TBI,
including focus on specific beliefs about the nursing role to care for these patients. To this
end, this study aimed to investigate nurses’ beliefs and learning preferences about caring for
patients with moderate-to-severe TBI.

Traumatic Brain Injury

Each year, over 2.5 million people in the United States sustain a TBI (Centers for Disease
Control and Prevention, 2014), including more than 511, 257 adolescents aged 0 to 14 years
(Faul, Xu, Wald, & Coronado, 2010). More than 35,136 adolescents have injuries that are
moderate-to-severe TBIs and require hospitalizations (Faul et al., 2010). Adolescents [and
older adults age 75 years or older] are most likely to sustain a TBI (Centers for Disease
Control and Prevention, 2014). The severity levels of TBI are characterized as mild,
moderate, and severe (Rao et al., 2010). TBI causes significant impairments in psychomotor,
verbal, and cognitive functioning (Green et al., 2006), with moderate-to-severe TBI causing
chronic impairments that survivors of TBI will live with over their lifetime (Himanen et al.,
2006).

Impairments Caused by TBI

Characteristics of patients with TBI vary as a function of injury severity (Rao et al., 2010).
The consequences of mild TBI typically include physical and mental fatigue, emotional
distress, impairments in attention and concentration, and somatic symptoms such as
headaches and sensitivity to light and sound, all of which typically resolve within a few
weeks (Brain Injury Association of America, 2015b). In comparison, moderate-to-severe
TBI is associated with significant impairments in sensorimotor, cognitive, and psychosocial
functioning. Cognitive impairments include problems with executive functioning, memory,
and attention (Dikmen, Machamer, Winn, & Temkin, 1995), which reduce capacity for new
learning and decrease speed of information processing (Millis et al., 2001). While deficits
typically improve spontaneously in the early months after injury, most patients with
moderate-to-severe injury have lifelong challenges that have a tremendous impact on
everyday independence, work, and social life (Faul et al., 2010).

Nursing Roles and Responsibilities in Care of Patients with TBI

Nurses have an important and large role in care of patients with moderate-to-severe TBI
during acute and non-acute care. As an essential member of the interdisciplinary teams,
nurses hold numerous roles and responsibilities to assist with the patient’s treatment and
recovery, including: 1) assessing the patient; 2) coordinating and communicating care; 3)
conducting technical and physical care; 4) integrating prescribed therapies; 5) providing
emotional support to the patient and their family; 6) advocating for the patient; 7) involving
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the patient and family in care; and 8) educating the patient and family (Long, Kneafsey,
Ryan, & Berry, 2002b; Ryan, 2009). These roles and responsibilities depend on the severity
of the patient’s injuries and their time since injury; as the patient’s condition changes, nurses
modify their plan of care. These modifications will likely occur more when caring for
patients with acute, new-onset moderate-to-severe TBI compared to patients in the chronic
stage.

Healthcare Providers’ Beliefs about TBI

Although TBI is quite common across the disease/injury spectrum, occurring 10 times more
often than breast cancer (American Cancer Society, 2015; Centers for Disease Control and
Prevention, 2013), misconceptions, also known as inaccurate beliefs, among healthcare
providers still exist. Research has shown that healthcare providers have misconceptions
about consequences of TBI, injury mechanisms, and recovery. More specifically, research
shows that healthcare providers have inaccurate beliefs about patients with TBI pertaining to
unconsciousness, coma, amnesia, and length and expectations for recovery (Duff & Stuck,
2014; Evans, Hux, Chleboun, Goeken, & Deuel-Schram, 2009; Hooper, 2006; Hux, Walker,
& Sanger, 1996; Redpath et al., 2010; Yuhasz, 2013). These misconceptions occur
particularly often in healthcare providers who do not provide care to patients with TBI on a
regular basis (Swift & Wilson, 2001).

Research on Nurses’ Beliefs about TBI

Nurses’ beliefs about patients with moderate-to-severe TBI are important as it is likely that
all nurses will provide care to these patients with these injuries at some point in their
practice. This is because patients with acute or chronic moderate-to-severe TBI can be found
on any hospital unit, depending on severity of injury, time since injury, and comorbidities
(McQuillan & Mitchell, 2002). However, much of the research on nurses’ beliefs has
focused on beliefs about patients with mild TBI, which limits application to nursing care of
patients with moderate-to-severe TBI in the United States and globally.

However, the existing research has shown that nurses and nursing students have several
inaccurate beliefs about recovery after mild TBI (Ernst et al., 2009). Items in the Ernst
(2009) study focused on misconceptions about use of seatbelts, unconsciousness,
impairments caused by TBI, and recovery after TBI, but did not focus on specific nursing
care responsibilities or learning preferences. In other studies, both nursing students and
nurses have also been shown to have negative attitudes towards patients with TBI, including
use of visibility of injury as an indicator of how much care a patient should receive (Linden
& McClure, 2012; Linden & Redpath, 2011). Although nursing beliefs were assessed in
these studies, specific beliefs about the nursing role to care for patients with moderate-to-
severe TBI were not included. Overall, these findings are concerning because provider
perceptions can influence behavior in practice (Ernst et al., 2009; Grol, 1997). Furthermore,
nurses with misconceptions about TBI may share inaccurate information with patients and
families (Ernst, 2009), which has major implications for patient and family education.

West J Nurs Res. Author manuscript; available in PMC 2018 December 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Oyesanya et al.

Page 4

Research has also shown that nurses report feeling ill-prepared to care for patients with
various types of brain injuries (Long, Kneafsey, Ryan, & Berry, 2002a; Pryor & Smith,
2002), For instance, in a survey of 137 nurses conducted by Long et al (2002), two-thirds of
nurses felt their prior training and education had not adequately prepared them with
knowledge and skills necessary to care for patients undergoing rehabilitation after a stroke
(Long et al., 2002a). Nurses have also reported the belief that specialized education and
training is needed to care for patients with neurological conditions (Baker, 2012). According
to Baker (2012), in a study of nurses’ perceptions of educational requirements to care for
patients with neurological conditions, 91% of registered nurses reported that nurses should
be required to have access to specialist education and training when caring for patients with
neurological conditions. Nurses also reported wanting more education in multiple areas,
including management of patients’ behaviors and families’ concerns (Baker, 2012). Studies
on this topic recommended additional educational and training interventions for nurses
(Baker, 2012; Edwards, 2006; Pryor & Smith, 2002). Examples of educational and training
interventions could include continuing education meetings and workshops (Forsetlund et al.,
2009), coursework (Keane, 1991), and online training (Ruiz, Mintzer, & Leipzig, 2006).
However, research in this area has broadly focused on brain injury, without specifically
measuring nurses’ beliefs about caring for patients with moderate-to-severe TBI.

Clinical Guidelines on Nursing Care of Patients with Moderate-to-Severe

TBI

In addition to lack of research measuring nurses’ beliefs about caring for patients with
moderate-to-severe TBI, there are gaps in clinical guidelines focusing on evidence-based
nursing care of patients with these injuries. For instance, although clinical guidelines exist
for acute care nursing management of patients with moderate-to-severe TBI (American
Association of Neuroscience Nurses, 2008), these guidelines are limited to medical
management in the acute stage (e.g., seizure prevention, maintaining nutrition); there are no
clinical guidelines published that address major influences on nursing care for patients with
moderate-to-severe TBI, like patients’ cognitive impairments or sex-based differences in
outcomes. The available guidelines also do not provide information about care of patients in
the sub-acute and chronic stage post-injury. This is concerning as lack of clinical guidelines
on these topics suggests nurses will not have necessary information when providing care to
patients with TBI who have severe cognitive impairments or those who are in the chronic
stage post-injury. Finally, although there are existing guidelines for management of patients
with severe TBI (American Association of Neuroscience Nurses, 2008), it is not clear that
nurses know about them or follow them.

The limited research on nurses’ beliefs about caring for patients with moderate-to-severe
TBI and lack of sufficient clinical guidelines to manage care of patients with moderate-to-
severe TBI emphasizes the need for more research to direct education and training of nurses
who care for these patients. To develop relevant and useful educational materials to be
delivered to nurses in their preferred methods, we investigated nurses’ beliefs and learning
preferences about caring for patients with moderate-to-severe TBI. The authors hypothesized
that: 1) nurses would have significant differences in beliefs about care of patients with
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moderate-to-severe TBI related to recovery/rehabilitation; and 2) more nurses would select
the learning preference “searching on the Internet” when wanting to learning about care of
these patients.

Study Design & Participants

This cross-sectional, exploratory study was conducted by having nurses employed by Level |
trauma center in the Midwest complete an electronic survey. All nurses at the participating
hospital were surveyed because patients with TBI can be found on an hospital unit
depending on severity of injury, time since injury, and comorbidities (McQuillan & Mitchell,
2002). Thus, the target population was all nurses, including those who may or may not care
for patients with TBI on a frequent basis. Data were collected between October and
December 2014. All registered nurses employed by the hospital (N=2,523) were invited to
participate via email, with two email reminders. All survey responses were anonymous.
Participants had the option to enter a raffle to win one of 6 VISA gift cards, valued at $25
each. Participants’ survey responses were kept separately from all contact information that
was collected to enter the raffle. Our response rate was 20.3% (513 nurses), defined as the
number of completed surveys divided by the number of nurses that received the email
(Couper & Miller, 2008). Our response rate was acceptable because response rates in
electronic surveys are typically 20% or lower (Shih & Fan, 2009). All procedures were
approved by the participating institutional review board.

Most respondents were female (90.65%) with a mean age of 38.19 years. All of the
respondents self-identified as registered nurses and reported the following educational
degrees: nursing diploma (2.14%); associate’s (13.45%); bachelor’s (72.12%); and master’s
or doctorate (12.29%). Primary place of employment included: primary care clinic (2.72%),
emergency room (4.87%), ambulatory clinic or doctor’s office (18.12%), inpatient unit
(56.14%), and other [e.g., operating room, outpatient surgery, organ procurement, radiology,
etc.] (21.24%). Nurses reported an average of 12.69 years of active nursing practice (range:
0-50; SD: 10.99), and 5.91 years of being employed by the participating hospital (range:
0-42; SD: 6.51).

Perceptions of Brain Injury Survey (PBIS)

The findings described in this manuscript are part of a larger survey that was completed by
the nurse respondents, the Perceptions of Brain Injury Survey (PBIS) (Authors [A], under
review; Authors [B], under review). The authors designed the PBIS, which was adapted
from two surveys: 1) a survey about school speech-language pathologists’ perceived
knowledge of and perceived confidence to provide services to students with TBI (Hux et al.,
1996); and 2) a survey on nurses’ perceived knowledge and learning preferences regarding
care of patients with mild TBI (Watts, Gibbons, & Kurzweil, 2011). Information about the
structure and psychometrics of the final survey are reported elsewhere (Authors [B], under
review). In this article, we report findings on items focusing on nurses’ beliefs and learning
preferences based on level of perceived knowledge. As Cronbach’s alpha is known to
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underestimate reliabilities (Novick & Lewis, 1967), McDonald’s omega coefficients (w) are
reported for each subscale (McDonald, 1970).

Survey Development—Survey items are based in part on evidence-based clinical
guidelines published by the American Association of Neuroscience Nurses (American
Association of Neuroscience Nurses, 2008) and in part on the broader TBI outcomes
literature (Corrigan et al., 2007; Dams-O’Connor, Pretz, Billah, Hammond, & Harrison-
Felix, 2015; Lunney, McGuire, Endozo, & Mclintosh-Waddy, 2010; Saban, Smith, Collins, &
Pape, 2011). The first draft of survey items generated for the PBIS was distributed to five
registered nurses, a PhD-prepared nurse, a physician, and a statistician. The five nurses were
asked to provide the authors with feedback on nursing care roles and responsibilities, the
survey format, and item syntax. The physician provided feedback about care of patients with
moderate-to-severe TBI from an interdisciplinary perspective. The statistician gave
information on item response formats suitable for statistical analysis. The first author then
revised the PBIS based on feedback from these professionals to create the second draft.
Next, two TBI-content experts who are experts in TBI practice and research provided
feedback on the second draft of the survey: a PhD-prepared speech-language pathologist and
a DNP-prepared nurse. These experts made suggestions for revising or adding additional
items. Their feedback was used to develop the third draft of the survey. After, the third draft
was presented at a hospital nursing practice council meeting and reviewed in detail by 30
registered nurses, 8 of which worked on hospital units where nurses frequently provide care
to patients with moderate-to-severe TBI. Feedback from the nursing practice council was
used to develop the fourth draft of the survey, which was used to develop the electronic
version. The electronic version was then pilot tested by four registered nurses and one
physician for formatting before being finalized.

Perceived Knowledge Items—The 20 items focusing on perceived knowledge asked
nurses about their knowledge of various nursing topics specific to TBI, including nursing
care plans, stage of recovery, treatment and therapy options, and clinical guidelines. These
items were in a check-all-that-apply and Likert-type scale format ranging from 1 to 4 (1=
none, 2= some, 3= moderate and 4= expert). Those with higher scores on this subscale had
higher perceived knowledge (w=0.99).

Beliefs Items—Seventeen beliefs items asked nurses to rate their level of agreement or
disagreement with a series of statements specific to TBI care, prognosis, and recovery. These
items were in a 4-point Likert-type scale format: strongly agree (1), agree (2), disagree (3),
and strongly disagree (4). Items focused on the following TBI-specific topics: care
provision; sex-based differences after TBI; consequences of TBI and prognosis; nursing role
and specific TBI related training; and importance of knowledge of TBI to the nurse’s
practice. Nurses with higher scores on this subscale endorsed more disagreement with the
listed statements (w=0.92)

Learning Preferences Items—Respondents were asked to select where they would
obtain information if they needed to learn about care of patients with TBI. Learning
preferences items were in a select-all-that-apply format. Response option examples include:
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1) ask a more experience colleague; 2) search on the Internet; and 3) attend a face-to-face
continuing education class in-service. Psychometric testing was not conducted on these
items.

Demographic Items—Finally, nurses were asked demographic questions about total
number of years in active nursing practice, total number of years in current nursing position,
and frequency of caring for patients with moderate-to-severe TBI. Psychometric testing was
not conducted on these items.

Data Analysis

Authors used latent class analysis (LCA), a subset of structural equation modeling, to
determine homogenous subgroups in our sample (Clogg, 1995). LCA is used to assess the
associations between responses on a set of indicators (Clogg, 1995). Prior to using LCA, one
must assume that participants will differ in given responses based on an observable latent
trait (Clogg, 1995), which, in this case, were the perceived knowledge items. Authors used
LCA to develop homogenous subgroups (classes) of nurses based on level of perceived
knowledge (Authors [A], under review). As limited research is available on this topic, no
published information was available to refer to on the theorized structure of perceived
knowledge items which authors used in developing the class structure.

The LCA was conducted using Mplus (Muthén & Muthén, 2010). No missing data were
present as only completed survey responses were assessed. Multiple indices were used to
determine the appropriate class structure for the perceived knowledge items. Authors
assessed: 1) interpretability; 2) theoretical justification; 3) parsimony; 4) entropy variable >
0.7 (Celeux & Soromenho, 1996); 5) the lowest Akaike’s information criterion (AIC),
Bayesian information criterion (BIC), and adjusted BIC (Fraley & Raftery, 1998); 6) average
posterior probability for each class (must be >0.75 with no more than 10% overlap between
non-contiguous clusters); 7) at least 2.5% of total sample size in each group; and 8) no
significant improvement over neighboring class structures as assessed by Lo-Mendell Rubin
and Vuong-Lo-Mendell-Rubin likelihood ratio tests. Finally, once we determined the
appropriate class structure, each participant was given a maximal posterior probability,
which assigned him/her to a specific latent class. Details about model fit indices for
perceived knowledge items are elsewhere (Authors [A], under review).

The LCA vyielded three subgroups: low (n=133), moderate (n=242), and high (n=138)
perceived knowledge. We used the three perceived knowledge subgroups to analyze nurses’
beliefs about TBI and care of patients with TBI, nurses’ learning preferences, and
demographic indicators. Authors conducted pairwise comparisons for auxiliary variables
(i.e., beliefs and learning preferences and demographic items) using two-sample t-tests
(Table 1, 3, and 5) using NCSS (Hintze, 1987). For beliefs items, we collapsed the four-
point Likert-type scale to a dichotomous scale (agree or disagree). Differences in agreement
for beliefs and differences in learning preferences based on the perceived knowledge class
structure are listed in Table 2 and 4, while pairwise comparisons of demographic indicators
are listed in Table 6. Finally, we used False Discovery Rate to correct for multiple pairwise
comparisons (Verhoeven, Simonsen, & Mclintyre, 2005). Adjusted p-values were assessed
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for significance at p < .05. The first author can be contacted directly for any underlying
research materials.

Results

Nurses’ Beliefs Based on Perceived Knowledge Groups

Nurses’ beliefs differed significantly across perceived knowledge groups on several items.
Regarding sex-based differences in TBI incidence and recovery, nurses in all groups agreed
that TBI is equally common in males and females, which is a misconception (Table 1 and 2).
However, more nurses in the high perceived knowledge group held this misconception.
Although most nurses, regardless of perceived knowledge group, disagreed with the
statement that men and women recover in the same way, some nurses also disagreed with the
statement that men and women require different types of care after TBI, a contradictory
finding.

Regarding care provision, there were significant misconceptions and differences in beliefs
across groups. There were significant misconceptions about the statement “Medical labels
that specify TBI as mild, moderate, or severe are useful for development of nursing care
plans,” with the majority of low perceived knowledge nurses disagreeing with this statement
compared to most moderate and high perceived knowledge nurses agreeing with the
statement (Table 3 and 4). Specific to nursing role and training, there were significant
differences in beliefs on the statement, “the role of registered nurses in regard to care of
patients with TBI is clearly understood in my workplace.” The majority of low perceived
knowledge nurses agreed with this statement, while varying percentages of moderate and
high perceived knowledge nurses disagreed. There were also significant differences in
beliefs about the statement, “Nurses on my unit do a good job when providing care to
patients with moderate-to-severe TBI,” with agreement from almost all low and moderate
perceived knowledge nurses compared to only some of high perceived knowledge nurses.
Finally, the majority of nurses from all perceived knowledge groups agreed that nurses need
specialized training to provide care to patients with moderate-to-severe TBI. Regardless of
perceived knowledge group, most nurses disagreed that knowledge of moderate-to-severe
traumatic brain injury was important to their current nursing practice.

Nurses’ Learning Preferences Based on Perceived Knowledge Groups

Participants were asked to select learning preferences related to obtaining knowledge about
care of patients with moderate-to-severe TBI. The majority of nurses, regardless of
perceived knowledge group, endorsed “asking a colleague” as the most favored learning
preference. The next most commonly selected learning preference was “search on the
internet,” endorsed by more than half of low and high perceived knowledge nurses and
almost three-quarters of the moderate perceived knowledge nurses. The third most
commonly selected learning preference was “read an article,” which was selected by almost
all of the nurses, regardless of perceived knowledge group. Finally, the fourth most
commonly selected learning preference was “attend a face-to-face continuing education
class in-service,” endorsed by half to one-third of all nurses.
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Discussion

We assessed nurses’ beliefs about TBI and care of patients with TBI, along with nurses’
learning preferences. We were able to divide nurses into three homogenous subgroups based
on perceived knowledge: low, moderate, and high. Overall, nurses had many misconceptions
about TBI and care of patients with TBI, some of which differed as a function of perceived
knowledge. In this section, we discuss those misconceptions and implications for nurses’
education and training and patient care.

Nurses in this study held multiple misconceptions, including inaccurate beliefs related to
incidence of TBI and use of medical labels. For instance, nurses in this study had
misconceptions about sex-based incidence rates of TBI, with some nurses agreeing with the
misconception that TBI occurs equally in males and females. Yet, men have a higher
incidence of TBI (Centers for Disease Control and Prevention, 2014). Nurses also had
misconceptions about the statement, “Medical labels that specify TBI as mild, moderate, or
severe are useful for development of nursing care plans.” The majority of moderate and high
perceived knowledge group nurses incorrectly agreed with this statement. Medical labels
about the severity of injury, however, are not enough to develop a care plan; nurses also need
results of patient performance on numerous neuropsychological, cognitive, and motor
assessments to use in developing and directing the patient’s care plan (Brooks, Aughton,
Bond, Jones, & Rizvi, 1980; Hux et al., 1996; Mansour, Lajiness-O’Neill, & others, 2015).
These misconceptions suggest that some inaccurate information might be provided to
patients and families (Ernst, 2009). To prevent distribution of inaccurate information to
patients and families, sufficient training and education on beliefs is needed.

Discrepancies regarding nursing performance to care for patients with TBI provide further
evidence for the need more training and education. Most concerning was that a large
majority of nurses disagreed that knowledge about moderate-to-severe TBI was important to
their practice. Yet, our findings show almost all nurses in our sample agreed that nurses need
specialized training to care for patients with moderate-to-severe TBI. Although some nurses
agreed that nurses on their unit do a good job when caring for patients with TBI, most nurses
reported lack of clarity on the role of nurses to care for patients with TBI in their workplace.
Lack of clarity on care of patients with TBI is consistent with other research, where nurses
did not feel they had sufficient training to care for these patients (Baker, 2012; Long et al.,
2002a). Research has also shown that hospital units with more educated and experienced
nurses have lower adverse occurrence rates (Blegen, Vaughn, & Goode, 2001; McHugh &
Lake, 2010). Yet, our findings suggest variability in education, training, and consequently,
nursing practice patterns, which may be associated with poor patient health outcomes (Seel
et al., 2015). Overall, these findings provide evidence for the need for more education and
training to improve nursing care of patients with moderate-to-severe TBI.

Our findings are similar to prior research that has shown rehabilitation staff, including
nurses, had misconceptions about unconsciousness, amnesia, recovery, and rehabilitation
after TBI (Farmer & Johnson-Gerard, 1997). Nursing-specific studies also showed nursing
students had misconceptions about brain damage, amnesia, unconsciousness, and recovery
(Ernst et al., 2009). However, these misconceptions may be present because knowledge in
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the area of TBI is still emerging (Xiong, Mahmood, & Chopp, 2009); there are many
questions about care and recovery that have yet to be answered as studies cite the need more
for research on effective approaches for treatment of TBI and translation of knowledge into
practice (Xiong et al., 2009). Thus, nurses with a high degree of skill may still not know the
answers because knowledge is still evolving in this area. Emerging knowledge in the area of
TBI might have caused nurses to respond inconsistently or with greater variability to items
in the beliefs subscale. These misconceptions may persist over time as typical education and
training focuses on establishing nursing knowledge and skills necessary for effective care
(Gould, Berridge, & Kelly, 2007), but excludes nurses’ beliefs. However, it is particularly
important to address nurses’ beliefs as beliefs have been shown to influence providers’
behaviors (Grol, 1997). Given the possibility for misconceptions regarding care of patients
with TBI, understanding nurses’ beliefs and perceptions is imperative to effectively train and
educate nurses who care for patients with TBI.

Regarding learning preferences, variations were present in the ways nurses preferred to learn
about patient care related to patients with moderate-to-severe TBI. Most nurses preferred
asking a colleague, followed by searching on the internet, and reading an article when they
need to obtain information specific to care of patients with TBI. Findings on learning
preferences were also similar to prior research (Watts et al., 2011). The finding that almost
all nurses prefer asking a colleague when in need of information emphasizes the need to
ensure all nurses have accurate beliefs about TBI and care of patients with TBI. As nurses
often learn from each other via peer teaching and learning (Costello, 1989; Estabrooks et al.,
2005; Secomb, 2008), adequate training and education is necessary to prevent the transfer of
inaccurate information. Knowledge of nurses’ learning preferences can also provide
direction for effective modes of delivering training and educational interventions.

This survey can be used in both research and practice to determine nursing students and
registered nurses’ baseline beliefs about TBI and care of patients with TBI. Survey results
validate and provide further evidence of previous research by indicating nurses hold
misconceptions and/or strong variations in beliefs in care of patients with TBI; these
misconceptions and variations in beliefs warrant further training and education. Educators
and clinicians can use survey results to tailor nurses’ education and training to dispel
misconceptions and to come to a consensus on beliefs based on accurate information. For
instance, nurse educators could have nurses at an individual-, unit-, or hospital-levels take
the PBIS to determine presence of inaccurate beliefs. Training and educational interventions
can then be designed at each level to address any inaccurate beliefs, such as holding unit in-
services (unit-level) and nursing grand rounds (hospital-level), or by developing continuing
education materials to be accessed by nurses as necessary (individual-level). Additional
training and education on proper assessment of patients with TBI and appropriate
documentation (Bay, 2011) may also address inaccurate beliefs. Other recommendations for
effective nursing educational and training interventions documented in the literature include
reflective learning (Forneris & Peden-McAlpine, 2006); course work (Keane, 1991); and
simulated scenarios (Jeffries, 2005). Nurses may also refer to specific websites to receive
training about care of patients with TBI, including: 1) Brain Injury Association of America
Academy of Certified Brain Injury Specialists (Brain Injury Association of America, 2015a);
2) Michigan Traumatic Brain Injury Training Online (Michigan Department of Health and
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Human Services & Brain Injury Association of Michigan, 2015), and 3) Defense and
Veterans Brain Injury Center (Defense and Veterans Brain Injury Center, 2014).

Assessment of learning preferences through this survey provides direction on educational
and training methods that are preferred by nurses, such as additional course work, on the job
training, or attending a face-to-face seminar. Learning preferences also provide direction for
development and testing of future interventions for nurse education and training specific to
care of patients with TBI. In addition, our finding that “asking a colleague” is the preferred
method of learning for nurses who desire information relating to TBI could support the role
of a TBI unit expert or clinical nurse specialist/nurse educator to ensure nurses have a
knowledgeable resource in close proximity. However, as data were collected from one
hospital, findings should be used cautiously.”

Additional research is needed to better understand nurses’ beliefs about caring for patients
with moderate-to-severe TBI. Future studies could compare the beliefs of nurses who care
for patients with TBI on a regular basis (e.g., emergency, critical care, and rehabilitation
nurses and case managers) to the beliefs of nurses who do not (e.g., psychiatric, transplant,
and general medicine nurses). This would be helpful in directing development of educational
and training interventions to reduce inaccurate beliefs/misconceptions based on frequency of
care of patients with TBI. The majority of nurses who responded reported that their primary
place of employment was an inpatient unit; however, nurses from some inpatient units may
have responded less due to limited exposure to patients with TBI, less confidence in
answering the survey, or the perception that they should not fill out the survey if they do not
care for these patients on a regular basis. Thus, more research is needed to further determine
beliefs of nurses in other hospital care settings as differing unit-based response rates may
relate to the nature/rate of misconceptions. Finally, as the reported class structure was
developed based on perceived knowledge items from the PBIS, more research is needed to
determine nurses’ beliefs based on their actual level of knowledge compared to their level of
perceived knowledge. Tests of actual knowledge may provide more insight into decisions
nurses may make in their practice based on their actual knowledge when caring for patients
with TBI.

Nurses must be knowledgeable about TBI and care of patients with TBI because patients,
their families, and the lay public rely on nurses for accurate information. However, our
findings show that misconceptions and variations in beliefs about TBI exist. These issues
suggest variability in nursing practice patterns, which may be associated with poor patient
outcomes (Seel et al., 2015). More education and training is needed for nurses to ensure they
have factual information about TBI and to clarify the role of nurses in caring for patients
with TBI.
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Percent Values of Beliefs Items by Latent Class (n=513)
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Perceived Knowledge Classes

Beliefs Items.

Agreevs. Disagree

L ow Perceived Moder ate High Perceived

Knowledge Per ceived Knowledge

(n=133) Knowledge (n=138)
(n=242)

n % n % n %

Please rate your agreement or disagreement with the following statements.

1. To assess and/or treat patients with TBI, nurses
need specialized TBI educational materials.

2. The challenges of patients with TBI are typically
more difficult to assess than the challenges of
patients with other disabilities.

3. Knowing the location of brain damage from TBI
helps in the development of nursing care plans that
meet patients’ needs.

4. Knowledge of a patient’s background prior to TBI
is necessary when developing a nursing care plan.

5. Patients with TBI often display behavior
problems.

6. TBI is equally common in males and females.

7. Men and women recover in the same way after
having a TBI.

8. Men and women require different types of care
after having a TBI.

9. Family involvement in patient care is no different
for men and women who are receiving care after
having a TBI.

10. Recovery following TBI may continue for
several years.

11. Greater variability exists in the population of
patients with TBI than exists in populations of other
patients with disabilities.

12. The role of registered nurses in regard to care of
patients with TBI is clearly understood in my
workplace.

13. Medical labels that specify TBI as mild,
moderate, or severe are useful for development of
nursing care plans.

14. Nursing care plan goals for patients with TBI
may need to be revised more frequently than nursing
care plan goals for patients with other types of
disabilities.

15. Nurses on my unit do a good job when providing
care to patients with moderate-to-severe TBI.

16. Nurses need specialized training to provide care
to patients with moderate-to-severe TBI.

Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree
Disagree
Agree

Disagree

Agree
Disagree
Agree

Disagree

121 90.97 218 90.08 133 96.37

12 9.03 24 9.92 5 3.63
107 80.45 183 75.61 116 84.05
26 19.55 59 24.39 22 15.95

130 97.74 228 94.21 135 97.82
3 2.26 14 5.79 3 2.18

30 22.56 46 19.01 32 23.19
103 77.44 196 80.99 106 76.81
117 87.96 199 82.23 105 76.08

16 12.04 43 17.77 33 23.92
21 15.79 69 28.17 39 28.27
112 84.21 176 71.83 99 71.73
15 11.28 28 11.58 12 8.70

118 88.72 214 88.42 126 91.30
91 68.42 191 78.92 120 90.90
42 31.58 51 21.08 12 9.10

48 36.10 95 39.26 47 34.06
85 63.90 147 60.74 91 65.94

131 98.49 241 99.58 135 97.82

2 151 1 0.42 3 2.10

112 84.21 192 79.33 100 72.46
21 15.79 50 20.67 38 27.54
100 75.18 7 31.81 24 17.39
33 24.82 165 68.19 114 82.61
29 21.81 177 73.15 105 76.09
104 78.19 65 26.85 33 23.91

109 81.95 199 82.23 108 78.26

24 18.05 43 17.77 30 21.74
122 91.72 195 80.57 84 60.86
11 8.28 47 19.43 54 39.14
122 91.72 218 90.08 134 97.10
11 8.28 24 9.92 4 2.90
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Perceived Knowledge Classes
BeliefsItems. Agreevs. Disagree  Low Perceived Moderate High Perceived
Knowledge Perceived Knowledge
(n=133) Knowledge (n=138)
(n=242)
n % n % n %
17. Knowing about moderate-to-severe traumatic Agree 7 5.26 53 21.9 73 52.89
brain injury is important to my current nursing .
practice. Disagree 126 94.74 189 78.1 65 47.11
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Table 2.

Page 18

Pairwise Comparisons for Proportional Differences in Beliefs Items for the 3 Latent Classes (n=513)

Perceived Knowledge Classes

Beliefs Items. Low vs. Low vs. High Moderate vs.
Moderate Perceived High Perceived
Perceived Knowledge Knowledge
Knowledge

1. To assess and/or treat patients with TBI, nurses need specialized TBI p=0.88 p=0.14 p=0.05

educational materials.

2. The challenges of patients with TBI are typically more difficult to assess than p=0.46 p=0.60 p=0.12

the challenges of patients with other disabilities.

3. Knowing the location of brain damage from TBI helps in the development of p=0.23 p=0.98 p=0.21

nursing care plans that meet patients’ needs.

4. Knowledge of a patient’s background prior to TBI is necessary when p=0.98 p=0.98 p=0.51

developing a nursing care plan.

5. Patients with TBI often display behavior problems. p=0.26 p=0.03 p=0.26

6. TBI is equally common in males and females. p=0.03 p=0.03 p=0.98

7. Men and women recover in the same way after having a TBI. p=0.98 p=0.64 p=0.55

8. Men and women require different types of care after having a TBI. p=0.05 p =0.006 p=0.01

9. Family involvement in patient care is no different for men and women who are p=0.68 p=0.84 p=0.49

receiving care after having a TBI.

10. Recovery following TBI may continue for several years. p=043 p=0.81 p=0.22

11. Greater variability exists in the population of patients with TBI than exists in p=0.43 p=0.03 p=0.24

populations of other patients with disabilities.

12. The role of registered nurses in regard to care of patients with TBI is clearly p = 0.006 p =0.006 p=0.01

understood in my workplace.

13. Medical labels that specify TBI as mild, moderate, or severe are useful for p = 0.006 p =0.006 p=0.67

development of nursing care plans.

14. Nursing care plan goals for patients with TBI may need to be revised more p=0.98 p=0.60 p=0.51

frequently than nursing care plan goals for patients with other types of

disabilities.

15. Nurses on my unit do a good job when providing care to patients with p=0.01 p =0.006 p =0.006

moderate-to-severe TBI.

16. Nurses need specialized training to provide care to patients with moderate-to-  p=0.74 p=0.12 p=0.03

severe TBI.

17. Knowing about moderate-to-severe traumatic brain injury is important to my p = 0.006 p =0.006 p =0.006

current nursing practice.
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Percent Values of Learning Preferences by Latent Class (n=513)

Table 3.

Page 19

Perceived Knowledge Classes

L earning Preferences.

Selected vs. Not
Selected

L ow Perceived

Knowledge (n=133)

M oder ate Perceived
Knowledge (n=242)

High Perceived
Knowledge (n=138)

n

%

n

%

n

%

If you need to learn about patient care related to patients with moderate-to-severe TBI, where do you usually get the information (Check all that

apply)?

Ask a more experience colleague Selected

Consult a textbook

Read an article

Search on the Internet

Not Selected
Selected
Not Selected
Selected
Not Selected
Selected
Not Selected

Complete an Internet based Selected
continuing education course

Not Selected

Attend a face-to-face continuing Selected

education class in-service

Attend a conference

Other

Not Selected
Selected
Not Selected
Selected
Not Selected

116
17
48
85
72
61
83
50
39
94
70
63
41
92
9
124

87.21
12.79
36.09
63.91
54.13
45.87
62.40
37.60
29.32
70.68
52.63
47.37
30.82
69.18
6.76

93.24

222
20
87
155
116
126
178
64
62
180
76
166
43
199
21
221

91.73
8.27

35.95
64.05
47.93
52.07
73.55
26.45
25.61
74.39
31.40
68.60
17.76
82.24
8.67

91.33

119
19
50
88
61
7
85
53
31
107
41
97
22
116

121

86.23
13.77
63.77
36.23
44.20
55.80
61.59
38.41
22.46
77.54
29.71
70.29
15.94
84.06
5.46

94.54
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Page 20

Pairwise Comparisons for Proportional Differences in Learning Preferences for the 3 Latent Classes (n=513)

Perceived Knowledge Classes

L earning Preferences.

Low vs. Moderate
Perceived Knowledge

Low vs. High Perceived
Knowledge

Moderate vs. High
Perceived Knowledge

Ask a more experience colleague
Consult a textbook

Read an article

Search on the Internet

Complete an Internet based continuing education
course

Attend a face-to-face continuing education class in-
service

Attend a conference

Other

p=0.42
p=0.98
p=0.52
p=0.08
p=0.76

p=0.01

p=0.01
p=0.76

p=0.97
p=0.98
p =0.30
p=0.98
p=0.48

p=0.01

p=001
p=0.89

p=0.27
p=098
p=0.76
p=0.04
p=0.76

p=0.92

p=0.89
p=0.52
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Table 5.

Mean Values of Demographic Indicators by Latent Class (n=513)

Page 21

Perceived Knowledge Classes

High Perceived
Knowledge mean (SD)

Demogr aphic Indicators L ow Perceived M oder ate Per ceived
Knowledge mean (SD) Knowledge mean (SD)
Years since graduation from highest nursing degree  10.07 (8.94) 10.36 (10.04)
Total years in active nursing practice, years 12.29 (9.87) 12.07 (11.05)
Total years in current nursing position, years 5.49 (5.94) 5.85 (6.84)
Frequency of care
Patients with moderate-to-severe TBI 3.50 (1.40) 2.59 (1.36)
Men with moderate-to-severe TBI 3.42 (1.43) 2.69 (1.66)
Women with moderate-to-severe TBI 3.14 (1.56) 2.55 (1.67)

12.86 (11.37)
14.24 (11.83)
6.46 (6.50)

2.57 (1.84)
2.49 (1.87)
2.58 (1.98)
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Table 6.

Pairwise Comparisons for Mean Differences in Demographic Indicators for the 3 Latent Classes (n=513)

Mean Differences Between Paired Classes (95% CI)

Demogr aphic Indicators Low vs. Moderate Low vs. High Perceived  Moderate vs. High
Perceived Knowledge Knowledge Perceived Knowledge
Years since graduation from highest nursing degree, years p =0.81 p=0.05 p=0.09
Total years in active nursing practice, years p=0.85 p=0.22 p=0.18
Total years in current nursing position, years p=0.74 p=0.55 p=0.60
Frequency of care
Patients with moderate-to-severe TBI p =0.003 p =0.002 p=0.96
Men with moderate-to-severe TBI p =0.003 p =0.002 p=0.50
Women with moderate-to-severe TBI p =0.003 p =0.002 p=0.96
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