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Abstract

Background

Veteran patients with traumatic brain injury (TBI) and their family members regularly receive
care from nurses. Understanding nurses’ training and beliefs can provide direction for inter-
vention work aimed at ensuring the best possible care is delivered to this population.

Aims
We examined Veterans Health Administration (VHA) nurses’ training and beliefs related to
care of patients with moderate-to-severe TBI.

Design and methods

We conducted an exploratory, cross-sectional survey with 211 VHA nurses and analyzed
data using descriptive statistics.

Results

The average years of nursing experience was 18 years, and 90% reported ever caring for a
patient with TBI. Most nurses (70%) reported only seeing patients with TBI <1-2 times per
year in their current role; 20% reported seeing these patients 1-2 times per month. Even
with infrequent care, almost 50% reported previously receiving TBI-related training. Beliefs
items with the highest accuracy indicated nurses agreed that they need specialized training
to care for patients with TBI and that TBI recovery may continue for several years (96.39%
accuracy respectively). The beliefs item with the lowest accuracy indicated focus on whether
nurses agreed that TBI severity was important in developing care plans (27.84% accuracy).
Nurses reported the need for clarity of the nursing role in caring for patients with TBI
(77.32% agreement).

Conclusion

VHA nurses do have accurate beliefs about caring for Veteran patients with moderate-to-
severe TBI; however, there is the need for further role clarification regarding nursing care of
patients with TBI.
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Impact

These findings have implications for development of education and training interventions for
nurses who care for Veteran patients with TBI.

Introduction

Traumatic brain injury (TBI) is the signature injury for Veterans returning from recent wars
[1], with over 333,000 Veterans sustaining a TBI worldwide since 2000. TBI still occurs fre-
quently among Veterans, with over 25,000 Veterans diagnosed with TBI annually between
2010 and 2014 [2]. TBI is a chronic disease that causes immediate and lifelong problems for
those who sustain the injury [3], which has significant implications for how nurses provide
care for these patients.

Background
Traumatic brain injury

TBI can be characterized as mild, moderate, or severe, and the differing severity levels cause
predictably different impairments [4]. Mild TBI is known to cause poor physical functioning,
including fatigue and emotional distress, which may resolve in a few weeks [5]. Although mild
TBI has higher incidence rates compared to moderate-to-severe TBI [6], a large portion of
care for Veteran patients with mild TBI occurs in an outpatient setting [7], as over one-third of
mild TBIs go undiagnosed and untreated [8]. The influence of the above-listed cognitive
impairments associated with mild TBI are debated in the literature, but are often limited [4].
As Veteran patients with mild TBI typically have a full recovery [8], mild TBI is not the focus
of this paper.

Moderate-to-severe TBI causes more marked impairments that are immediate and long-
lasting, including significant problems with communication skills, psychosocial and emotional
distress, and problems with attention, memory, concentration, and executive function [9].
These impairments influence the Veteran patient’s ability to communicate effectively, learn
new information, and decrease their speed of information processing. As the effects of moder-
ate-to-severe TBI have a marked lifelong influence on the lives of Veteran patients with TBI
and their families [3], moderate-to-severe TBI is the focus of this paper.

Immediately after sustaining a moderate-to-severe TBI, patients who survive the initial
injury are referred to as having an acute moderate-to-severe TBI, beginning the acute phase of
recovery. The acute phase of TBI is defined as patients who survived an acute moderate-to-
severe TBI and are seeking critical care and treatment to minimize secondary injury and
receive life support and rehabilitation [10]. The acute phase of TBI can lasts up to six months
after the initial injury and usually ends at hospital discharge [10]. Typically, after discharge
from the hospital, the chronic phase of recovery begins. The chronic phase of TBI encompasses
patients with chronic moderate-to-severe TBI (i.e., patients with a history of moderate-to-severe
TBI) who deal with TBI as a lifelong health condition, particularly because TBI “impairs the
brain and other organ systems and may persist or progress over an individual’s life span” [3,

p- 1199]. The chronic phase of TBI lasts from hospital discharge for the remainder of the
patient’s life span [3]. As many Veterans age 18 to 24 years have sustained a moderate or severe
TBI [1], these impairments will influence many aspects of their life during both the acute and
chronic phase of TBI recovery, including when seeking care for other health conditions later
in life [3].
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Care pathways after sustaining a moderate-to-severe TBI

Veterans can sustain a moderate or severe TBI in multiple ways, including in combat and dur-
ing common daily activities [1]. Depending on the location where the TBI was sustained (e.g.,
in military theater, on military base, at home), Veterans who sustain an acute moderate-to-
severe TBI may receive immediate or subsequent care at Veterans Health Administration
(VHA) hospitals for acute TBI treatment and rehabilitation. Veterans may also receive care at
different phases of recovery, including during the chronic phase of TBI recovery [11], where
many Veterans also seek care at VHA hospitals or non-VHA hospitals for other health condi-
tions related or unrelated to their TBI [12].

In fact, in 2005, the VHA developed an integrated nationwide Polytrauma System of Care
(PSC) that provides cutting edge rehabilitation services and ensures Veterans and service
members with polytrauma (including TBI) smoothly transition between the Department of
Defense (DoD) and VHA, and back to their own communities. This network of over 100 pro-
grams specializes in clinical rehabilitation services and is organized across four levels of care.

« Level 1: Polytrauma Rehabilitation Center (PRC). The PRCs serve as regional referral cen-
ters for the comprehensive acute rehabilitation for complex and severe polytrauma.

Level 2: Polytrauma Network Site (PNS). A PNS is located in at least 1 VA medical center
in each Veterans Integrated Service Networks (VISN). The PNS provides post-acute inpa-
tient and outpatient rehabilitation care and coordinates polytrauma and TBI services
throughout the VISN.

Level 3: Polytrauma Support Clinic Team (PSCT). PSCTs provide services and organize
key components of outpatient post-acute rehabilitation care for polytrauma and TBI within
the facility’s geographical area. PSCTs also conduct comprehensive assessments of patients

who are confirmed positive for TBI and develop and implement rehabilitation and commu-
nity reintegration plans.

Level 4: Polytrauma Point of Contact (PPOC). The outpatient PPOC ensures that those
with polytrauma and TBI, who would benefit from rehabilitation, are referred to the appro-
priate PSC programs or local VA and community specialty care resources.

A data extraction from the Veterans Informatics Computing Infrastructure (VINCI)
showed, until June 2016, a total of 441,223 Veterans from recent wars have received TBI care
during the acute or chronic phase of TBI at a VHA hospital in the United States [13]. Between
June 1, 2015 and June 1, 2016, approximately 50,240 Veterans received care for a moderate or
severe TBI during the acute or chronic phase of TBI recovery at a VHA hospital in the U.S.
[13]. Of these Veterans, 14,118 received care for a moderate or severe TBI during the acute
phase of TBI, while 17,898 received care during the chronic phase of TBI [13]. This data pro-
vides evidence that the majority of TBI care provided at VHA hospitals in the U.S. is to Veter-
ans during the chronic phase of TBI (i.e., Veterans with a history of moderate-to-severe TBI).
As most Veteran patients with TBI are receiving care at VHA hospitals in the U.S. during the
chronic phase of TBI, it is important that all VHA nurses who provide care to these patients
are knowledgeable about caring for these patients.

Research on nurses’ beliefs and training related to care of patients with TBI

Limited literature is available that assesses nurses’ beliefs or TBI-related training specific to care of
Veteran patients with moderate-to-severe TBI. To-date, research on nurses’ beliefs mostly focuses
on patients with mild TBI, showing that nurses have inaccurate beliefs, also known as perceptions,
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about caring for these patients [14], including in a mixed sample of VHA and non-VHA nurses
[15]. Among nurses, there are inaccurate beliefs about the following topics related to patients with
TBI including: use of seatbelts when injured, unconsciousness, impairments caused by TBI, and
recovery after TBI [14]; sex-based differences and the use of medical labels [16]; and negative atti-
tudes towards patients with TBI, including use of visibility of injury as an indicator of how much
care a patient should receive [17], [18]. In addition, research has also shown that approximately
76% of nurses who care for Veterans patients with combat-related TBI injuries (severity levels
unspecified) perceive these patients over report pain intensity [19]. Overall, nurses’ beliefs about
care of patients with moderate-to-severe TBI are important to assess because providers’ beliefs
can influence their own practice behaviors [20] and because presence of inaccurate beliefs can
cause nurses to provide inaccurate information to patients and families [14].

In addition, research shows nurses need more education and training to care for patients with
moderate-to-severe TBI. Nurses have reported that their prior education and training was insuffi-
cient to care for the patients with brain injuries [21], [22]. Nurses have also emphasized the need
for specialized education and training to care for patients with TBI [16] and patients with other
neurological conditions [21], [22]. In particularly, 91% of nurses reported that specific training
and education to care for patients with neurological conditions, such as TBI, be mandatory [21].

Finally, research shows multiple factors can influence the care nurses provide to patients
with TBI, suggesting care of these patients needs to be standardized to prevent variation from
institution to institution [23] or even nurse to nurse. Variables that could cause variations in
care of patients with moderate-to-severe TBI include nurses’: 1) beliefs related to care of this
population [16]; 2) TBI-related training [24]; 3) experience caring for patients with TBI [24];
and 4) focus on caring for patients with moderate-to-severe TBI in the acute phase of recovery
rather than the chronic phase [25].

Clinical guidelines on nursing management of patients with TBI

Similar to the limited research for nurses to use to direct their care, there are gaps in evidence-
based clinical guidelines for non-acute nursing management of patients with moderate-to-
severe TBI. Multiple interdisciplinary guidelines have been published on care of patients with
mild, moderate, or severe TBI, including in the areas of critical care or polytrauma [26-30].
However, it is not clear if nurses are aware of these guidelines or if they are using them in their
current practice. In addition, there are no nursing-specific guidelines available that provide
nurses with direction in areas such as: 1) the influence of cognitive impairments on communi-
cation with and education of patients with acute or chronic moderate-to-severe TBI, 2) sex-
based differences in recovery after acute and chronic moderate-to-severe TBI, or 3) non-acute
nursing management of patients with chronic moderate-to-severe TBL

The dearth of literature on nurses’ beliefs and TBI-related training specific to care of these
patients and lack of clinical guidelines on non-acute nursing management provide limited
direction for nurses to use to guide the care they provide. Thus, more research is needed to
identify areas where additional guidance is needed to direct the development and testing of
education and training interventions for VHA nurses who care for Veteran patients with TBI.
To this end, the purpose of this study was to examine VHA nurses’ TBI-related training and
beliefs about caring for Veteran patients with moderate-to-severe TBL

Methods
Design & data collection

We conducted this study using a cross-sectional, exploratory design. Participants were
recruited from two VHA hospitals in the Midwestern region of the United States. Both VHA
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Hospitals were PSC Level 3 (Polytrauma Support Clinic Team- PSCT), which means they do
not provide care in the acute phase following a TBI but rather provide care coordination ser-
vices with key components of rehabilitation care for polytrauma and TBI within the facility’s
geographical area. The methods and findings in this paper are reported in accordance with
STROBE guidelines (see S1 STROBE Checklist) [31].

Participants

Data were collected between June and August 2015. All registered nurses employed by the par-
ticipating hospitals (n = 1,381) were invited to participate via email invitation containing a
link to the electronic survey. Nurses across all hospital departments were asked to participate
because all VHA nurses may care for patients with acute or chronic moderate-to-severe TBI
depending on severity of injury, time since injury, and comorbidities [32]. Nurses were eligible
to participate if they were registered nurses and employed by the participating hospitals and
outpatient clinics.

Ethical considerations

This study was approved by the University of Wisconsin-Madison Health Sciences institu-
tional review board and VA Research & Development Committee (IRB #2014-1602), includ-
ing obtaining a waiver of written consent. When participants began the electronic survey, the
first page detailed the informed consent with a request that participants read the page in its
entirety before proceeding. The informed consent notified participants that their participation
was anonymous and voluntary, including a statement that they could stop answering questions
at any time by exiting their browser. The study purpose, risks and benefits of participation,
and data management plans were also described. The informed consent page ended with the
following statement: “After you have read this consent, you may proceed to the survey on the
next page by clicking on ‘Continue.” Completing the survey implies consent to participate in
the study. You make leave the survey at any time by closing your web browser.”

Measures

Demographics. Nurses answered demographic items, including age, sex, highest nursing
degree, years of active nursing practice, years at current position, primary role, primary work
setting, and age of patients seen.

Perceptions of brain injury survey. As part of a larger study, we used a modified version
of The Perceptions of Brain Injury Survey (PBIS), which contains independent subscales that
can be used to assess nurses’ TBI-related training and beliefs related to care for patients with
moderate-to-severe TBI. Detailed information on survey development [16] and reliability and
validity [33] are published elsewhere. Cronbach’s alpha (r) and composite reliabilities (w) also
known as McDonald’s omega coefficient] are reported for the TBI-related training and beliefs
subscales as composite reliabilities are known to give a better reliability estimate [34]. McDo-
nald’s omega coefficient is a reliability measure that indicates whether items measure the same
latent variable [34].

TBI-related training. Eleven items assessed nurses’ prior TBI-related training and clinical
experience. These items assessed if nurses’ clinical practice had ever included patients with
moderate-to-severe TBI, TBI-related training history, types of training, and frequency of pro-
viding care to patients with TBI. Item formats included likert scale, multiple choice, yes/no,
and check-all-that-apply (r = 0.79; w = 0.89).

Beliefs. There were 17 items that assessed nurses’ beliefs about caring for patients with
moderate-to-severe TBI, including topics such as: care provision, incidence rates, sex-based
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differences, recovery, and the role of nurses in caring for this population. Items were scored on
a 4-point Likert-type scale from strongly agree (1), agree (2), disagree (3), and strongly disagree
(4) (r=0.62; 0 = 0.92).

Data analysis

Missingness. We tested for missingness prior to conducting statistical analyses. Using
Stata, we determined data were not missing at random or completely at random [35]. Percent-
age of missingness by subscale ranged from 11.5 to 22.3%. Next, we imputed partially missing
data for each survey domain with multiple imputation using chain equations (MICE) [36].

Descriptive statistics. Means, frequencies, and percentages were calculated to describe
nurses’ overall demographics, TBI-related training, and beliefs. For TBI-related training, fre-
quency of care items were scored on a 3-point Likert scale: < 1-2 times per year (1), 1-2 times
per month (2), and > 1-2 per week (3). All other items were dichotomous [yes (1), no (0)].
Beliefs items were initially scored on a 4-point Likert scale [strongly agree (1), agree (2), dis-
agree (3), and strongly disagree (4)]. When computing percentages, agree and disagree vari-
ables were collapsed for ease of interpretation (i.e., responses marked strongly agree (1) and
agree (2) were collapsed and reported as ‘agree’). Results on TBI-related training and beliefs
are listed in rank order based on percentage.

Results
Sample characteristics

A total of 211 VHA nurses completed the survey, a 15.27% response rate. According to Shih
and Fan (2009), response rates in electronic surveys are typically 20% or lower, thus our
response rate is typical [37]. Most VHA nurses who participated were women (87%), middle
aged (mean 45 years), held a bachelor’s degree in nursing (56%), and worked as a staff regis-
tered nurse (71%). Although one-third of nurses (37%) worked on an inpatient unit, most
nurses (40%) reported their work setting as “other” (including operating room, medical sub-
specialty, and a psychiatric unit), and 10% reported working in a primary care setting. Most
nurses provided care to older patients, with 80% of nurses reporting they see patients age 60
years or older. Participant characteristics are described in Table 1.

TBI-related training

In this highly experienced sample of nurses (average 18 years’ experience), 90% reported ever
having cared for a patient with moderate-to-severe TBL. However, the majority of nurses
(70%) reported only seeing patients with moderate-to-severe TBI <1-2 times per year in their
current role; another 20% reported seeing these patients 1-2 times per month. Even with the
low frequency of care of patients with moderate-to-severe TBI, almost 50% of nurses reported
having received TBI-related training at some point in their career. Of the 105 nurses who had
TBI-related training, 44% received training in the form of in-services, workshops, conferences,
or seminars. Regarding location of training, most VHA nurses with TBI-related training
reported receiving training at poster sessions, technical sessions, mini seminars, or short in-
services. Only 1.42% of nurses with TBI-related training received their training as part of a col-
lege course devoted primarily to the topic of TBI and its consequences (see Table 2).

Beliefs

Nurses were asked to rate their agreement or disagreement with statements on various topics
related to care of patients with TBI (see Table 3). More than 92% of nurses accurately agreed
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Table 1. Participant characteristics (n = 211).
Demographic Variables
Age, mean years (SD)

Total years in active nursing practice, mean y (SD)

mean (SD)
45.79 (12.24)
18.11 (13.05)

Total years in current nursing position, mean y (SD) 6.09 (6.85)
Years since graduate from highest nursing degree 13.63 (19.03)
n (%)
Sex
Female 184 (87.20)
Male 27 (12.80)
Nursing education
Associates’, Nursing Diploma, Other 38 (18.01)
Bachelors 120 (56.87)
Masters’ or Doctorate 53 (25.12)
Primary Work Setting
Primary Care Clinic 23 (10.90)
Emergency Room 8(3.79)
Ambulatory Clinic or Doctor’s Office 17 (8.06)
Inpatient Unit 80 (37.91)
Other 86 (40.76)
Primary Role
Staff Registered Nurse 150 (71.09)
Nurse Practitioner/Clinic Nurse Specialist/CRNA 14 (6.64)
Division Officer/Charge RN/Care Team Leader 4(1.90)
Department Head/RN Supervisor/Nurse Manager 13 (6.16)
Other 30 (14.22)

Age of patients seen
13 to 18 years
19 to 39 years

1.42% (0.11)
61.13% (0.48

)

40 to 59 years 71.09% (0.45)
60 years and older 80.56% (0.39)
Does not see patients 16.58% (0.37)

Note: CRNA = Certified Registered Nurse Anesthetist; RN = Registered Nurse

https://doi.org/10.1371/journal.pone.0222585.t001

with the statements: 1) “To assess and/or treat patients with TBI, nurses need specialized TBI
educational materials”; and 2) “Knowing the location of brain damage from TBI helps in the
development of nursing care plans that meet patients’ needs.” Regarding sex-based differences
after TBI, over 78% of VHA nurses in our sample accurately disagreed with the statements: 1)
“TBI is equally common in men and women”; 2) “Men and women recover in the same way
after having a TBI”; and 3) “Family involvement in patient care is no different for men and
women who are receiving care after having a TBI.” Over 72% of nurses inaccurately agreed
with the statement: “Medical labels that specify TBI as mild, moderate, or severe are useful for
development of nursing care plans.” Over 80% of nurses accurately agreed with the statement:
“Knowing about moderate-to-severe TBI is important to my current nursing practice.”
Although 71% of nurses agreed with the subjective statement, “Nurses on my unit do a good
job when providing care to patients with moderate-to-severe TBI,” over 77% of nurses dis-
agreed with the subjective statement: “The role of registered nurses in regard to care of patients
with TBI is clearly understood in my workplace.”
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Table 2. Percent values for TBI-related training items (n = 211).

TBI-Related Training Items Selected (Yes)
n %

Has your clinical practice ever included patients with TBI? 188 89.09
Have you had specific training related to TBI? 105 49.76
Was the specific training part of. . . _

Undergraduate or graduate education 15 7.10

In-services, workshops, conferences, seminars, or other forms of continuing education 93 44.07

Other 18 8.53
Which categories best describe where you received your training related to TBI? (Check all that apply)

Poster sessions, technical sessions, mini seminars, or short in services 60 28.43

Half-day or full-day conferences such as short courses, seminars, or workshops 31 14.69

University courses taken after completion of your degree 6 2.84

Other 34 16.11
Did you take one or more college courses devoted primarily to the topic of TBI and its consequences? 3 1.42
Frequency of Caring for Patients with TBI <1-2x/ 1-2x/ > 1-2x / week

year month
n % n % n %
In your current position, how often do you see patients with moderate-to-severe TBI? 155 73.45 44 20.85 12 5.68
In your current position, how often do you see MEN with moderate-to-severe TBI? 154 72.98 47 2227 10 4.73
In your current position, how often do you see WOMEN with moderate-to-severe TBI? 208 98.57 3 1.43 0 0
https://doi.org/10.1371/journal.pone.0222585.t002
Table 3. Percent values of beliefs items.
Please rate your agreement or disagreement with the following statements. Accurate/ Agree Disagree
Inaccurate
n % n %

1. Nurses need specialized training to provide care to patients with moderate-to-severe TBI. Accurate | 187 | 96.39 3.61
2. Recovery following TBI may continue for several years. Accurate | 187 | 96.39 3.61
3. Knowing the location of brain damage from TBI helps in the development of nursing care plans that meet patients’ needs. Accurate | 185/95.36 |6 | 4.64
4. To assess and/or treat patients with TBI, nurses need specialized TBI educational materials. Accurate | 18092.78 | 11 |7.22
5. Knowing about moderate-to-severe TBI is important to my current nursing practice. Accurate | 161 | 82.98 | 30 | 17.02
6. Nursing care plan goals for patients with TBI may need to be revised more frequently than nursing care plan goals for patients | Accurate | 151 |77.83 |40 |22.17
with other types of disabilities.
7. Greater variability exists in the population of patients with TBI than exists in populations of other patients with disabilities. Accurate | 150 | 77.31 | 41 | 22.69
8. The challenges of patients with TBI are typically more difficult to assess than the challenges of patients with other disabilities. | Accurate | 147 | 75.77 | 44 | 24.23
9. Men and women require different types of care after having a TBI. Accurate | 145|74.74 | 46 | 25.26
10. Medical labels that specify TBI as mild, moderate, or severe are useful for development of nursing care plans. Inaccurate | 140 | 72.16 | 51 | 27.84
11. Nurses on my unit do a good job when providing care to patients with moderate-to-severe TBI. N/A* 139 | 71.64 | 52 | 28.36
12. Patients with TBI often display behavior problems. Accurate | 135|69.58 | 56 | 30.42
13. Family involvement in patient care is no different for men and women who are receiving care after having a TBI. Inaccurate | 55 | 28.35 | 136 | 71.65
14. The role of registered nurses in regard to care of patients with TBI is clearly understood in my workplace. N/A* 44 |22.68 | 147 | 77.32
15. TBI is equally common in males and females. Inaccurate | 42 | 21.64 | 149 | 78.35
16. Knowledge of a patient’s background prior to TBI is necessary when developing a nursing care plan. Accurate |33 |17.01 | 158 | 82.99
17. Men and women recover in the same way after having a TBL Inaccurate | 25 | 12.88 | 166 | 87.12
Note: N/A* indicates a subjective item based on the beliefs about nurses’ performance in the workplace and cannot be rated as an accurate or inaccurate belief.
https://doi.org/10.1371/journal.pone.0222585.t003
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Discussion

The purpose of this study was to examine VHA nurses’ TBI-related training and beliefs related
to care of Veteran patients with moderate-to-severe TBI. Findings showed that VHA nurses
had varying levels of TBI-related training and beliefs about care of patients with TBI. Although
most of our sample reported their clinical practice has ever included patients with moderate-
to-severe TBI, few nurses cared for these patients regularly. Even with low frequencies of car-
ing for patients with moderate-to-severe TBI, most VHA nurses had majority accurate beliefs
related to care of patients with TBIL

In our highly experienced sample (average 18 years of experience), 90% of the nurses
reported having ever cared for a patient with TBI at some point in their career. However, more
than 70% of nurses in the sample rarely saw patients with moderate-to-severe TBI, reporting a
frequency of care of <1-2 times per year. Although some may question whether nurses in our
sample were aware that they may be providing care to patients with chronic moderate-to-
severe TBI, this report of low frequency of care was likely due the classification of the VHA
hospitals where we recruited. The nurses in our sample were recruited from two PSC Level 3
(Polytrauma Support Clinic Team- PSCT) VHA hospitals, which means these hospitals do not
care for Veteran patients with acute TBI but rather provide services and organize key compo-
nents of rehabilitation care for polytrauma and TBI within the facility’s geographical area.
These facilities have careful TBI screening mechanisms in place in the outpatient setting to
identify patients with a history of TBI. When a positive TBI screen occurs, the patient is seen
in the specialized TBI clinic. Therefore, the low frequency of care is likely due to the fact that
the general sample of nurses at these recruitment sites may not see as many patients with TBI
because of the highly specialized care this population receives with in the VHA, not because
these nurses are unaware of the history of the patient. In addition, of those with experience car-
ing for patients with TBI, less than half indicated they had prior TBI-related training. The fact
that 50% of the sample has not received specific TBI-related training may be due to the low fre-
quency of care of patients with TBI at these recruitment hospitals. However, it is important to
note that for nearly a decade, a one-time educational training course on TBI has been required
for all clinical employees at VHA hospitals, including nursing staff [38].

Our findings also indicate that although nurses had mostly accurate beliefs, there are some
discrepancies in nurses’ beliefs about caring for patients with TBI. More than 70% of the sam-
ple inaccurately agreed with the statement “Medical labels that specify TBI as mild, moderate,
or severe are useful for development of nursing care plans.” This belief is inaccurate because
use of specifications about severity of injury alone are not enough to provide direction for
development of the patient’s plan of care [39]. Each TBI is quite unique; two people who sus-
tain a moderate TBI in the same region of the brain could have heterogeneous outcomes with
different deficits, impairments, prognoses, and optimal points of recovery [39]. Unfortunately,
there is limited diagnostic precision with tools used to assess severity of TBI (such as the Glas-
gow Coma Scale), so sole use of medical labels (such as those that specify severity of injury) to
develop a plan of care is not sufficient [39]. While medical labels about the severity of injury
may be useful in understanding the patient’s needs on a global level, these labels 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 (including therapy integration and therapy follow through) to ensure all
impairments and needs are appropriately addressed [39], [40]. However, this item on use of
medical labels may have had issues with participants’ interpretation of the meaning of the
question vs. preferred response; there may be a false equivalency between the phrasing of the
question (“useful”) and the interpretation of the preferred response (“sufficient”).
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In addition, over 77% of nurses disagreed with the subjective statement: “The role of regis-
tered nurses in regard to care of patients with TBI is clearly understood in my workplace.”
This finding emphasizes there may be an underlying issue with role clarity or perception of
role clarity; to address this underlying issue, additional education and training is needed, par-
ticularly as it relates to the nursing role in caring for patients with TBIL. However, this finding
may be influenced by the low frequency of caring for patients with moderate-to-severe TBI at
the recruitment hospitals. A positive finding was that over 80% of nurses correctly agreed with
the statement, “Knowing about moderate-to-severe traumatic brain injury is important to my
current nursing practice.” The high-level of agreement with this statement indicates that
nurses value knowledge about moderate-to-severe TBI, perhaps because they feel it is relevant
to their practice. This accurate belief is important to learning effective care practices for
patients with moderate-to-severe TBI [41].

Practice implications

Similar to other literature [16], [21], [22], [24], these findings emphasize the need for addi-
tional education and training for VHA nurses who care for patients with moderate-to-severe
TBI. Coupled with the increasing incidence of Veterans receiving care at VHA hospitals across
the nation [1], [12], these findings suggest the need for: 1) specialized education and training
for nurses who care for patients with moderate-to-severe TBI and 2) evidence-based practice
guidelines for nurses to use as a resource for non-acute nursing management of these patients.
The specialized and often complex medical conditions that are typically seen in patients with
moderate-to-severe TBI require healthcare providers, particularly nurses, to have specialized
knowledge [42]. This knowledge can be imperative to achieving and improving patient out-
comes [42]. In addition, our findings show little to no TBI-related content was covered in
nursing school curriculum, as only 7% of nurses in our sample with TBI-related training
received the training as part of their undergraduate or graduate school education. These find-
ings emphasize that TBI-related training may need to be provided as on-the-job continuing
education or training specific to the nursing role (e.g., nursing assessment, diagnosis, planning,
implementation, and evaluation) because detailed information about caring for patients with
TBI is not typically included in undergraduate and graduate nursing school curriculum.
Finally, although our findings focus on Veteran patients with moderate-to-severe TBI, there
are high rates of Veteran patients with mild TBI. Symptoms of mild TBI are more difficult to
recognize and may be dismissed with the assumption that the patient should have recovered.
However, mild TBI symptoms also have an influence on the nursing plan of care, which war-
rants future exploration of nurses’ perceptions of caring for Veteran patients with mild TBI.

Limitations

We collected data from VHA nurses across departments instead of targeting nurses who care
for Veteran patients with moderate-to-severe TBI on a regular basis. However, findings
showed it would be difficult to target nurses who cared for Veteran patients with TBI regularly
without recruiting from several VHA hospitals as low frequencies of care of patients with TBI
were reported in the sample (see Table 2) and the Polytrauma System of Care classification
varies from one VHA hospital to the next. Thus, the nature of the sample may limit generaliz-
ability. Although our findings may not be fully representative of the TBI-related training and
beliefs of nurses who care for patients with moderate-to-severe TBI on a frequent basis, these
findings provide a foundation for future research. Second, we did not have any items that dif-
ferentiated between patients with acute or chronic moderate-to-severe TBI; instead, we chose
to have items that generally referred to “patients with moderate-to-severe TBI” for ease of data
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collection. Not differentiating between acute and chronic moderate-to-severe TBI may have
decreased nurses’ reports of experience practicing with these patients or frequency of care.
However, findings showed almost 90% of nurses have ever cared for patients with TBI, so lack
of differentiation did not seem to affect our findings.

Future research

Future researchers may choose to compare the training and beliefs of nurses who care for Vet-
eran patients with moderate-to-severe TBI on a frequent basis to those who do not. Similarly,
additional studies may be needed to determine the TBI-related training and beliefs of nurses
who frequently care for Veteran patients with acute moderate-to-severe TBI compared to
nurses who frequently care for Veteran patients with chronic moderate-to-severe TBI, as experi-
ence working with each TBI sub-population may influence training completed or beliefs held.

Conclusion

The increasing incidence rates of Veteran patients with moderate-to-severe TBI and the fact
that Veterans seek care at all hospitals, not just VHA hospitals, emphasizes the need for all
nurses to be knowledgeable about care of these patients. Although there were a number of
accurate beliefs in the sample, these findings suggest there are areas where additional training
may be needed. Areas for improvement included: 1) further clarity in the role of a nurse when
caring for a Veteran patient with moderate-to-severe TBI, 2) behavior manifestations in Vet-
eran patients with moderate-to-severe TBI; and 3) nursing care plan development for Veteran
patients with moderate-to-severe TBI.

The PBIS can be used to determine differences in the amount and type of TBI-related train-
ing and inaccuracies in beliefs, which can provide insight on nurses’ preparation to care for
this patient population. In addition, these findings can be used to direct development and test-
ing of appropriate educational and training interventions, which can ensure nurses receive the
knowledge and training needed to provide effective and consistent care to improve patient
outcomes of patients with TBL.

Supporting information

S1 STROBE ChecKlist.
(DOC)

Acknowledgments

Special thanks to Lyn Turkstra, PhD, CCC-SLP for guidance with study conception, data col-
lection, and analysis and to Heather Royer, PhD, RN for guidance in manuscript revision. This
material is the result of work supported with resources at the William S. Middleton Memorial
Veterans Hospital, Madison, WI and the Clement J. Zablocki VA Medical Center, Milwaukee
WI. Thank you to University of Wisconsin-Madison School of Nursing faculty and staff for
guidance in research support and survey development.

Author Contributions
Conceptualization: Tolu O. Oyesanya.
Data curation: Tolu O. Oyesanya.

Formal analysis: Tolu O. Oyesanya.

PLOS ONE | https://doi.org/10.1371/journal.pone.0222585 September 16, 2019 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222585.s001
https://doi.org/10.1371/journal.pone.0222585

@ PLOS|ONE

VHA nurses’ training and beliefs related to care of patients with TBI

Funding acquisition: Tolu O. Oyesanya.

Investigation: Tolu O. Oyesanya.

Methodology: Tolu O. Oyesanya.

Project administration: Tolu O. Oyesanya.

Resources: Tolu O. Oyesanya.

Software: Tolu O. Oyesanya.

Supervision: Tolu O. Oyesanya.

Validation: Tolu O. Oyesanya.

Visualization: Tolu O. Oyesanya.

Writing - original draft: Tolu O. Oyesanya.

Writing - review & editing: Tolu O. Oyesanya.

References

1.

10.

1.

12

13.

14.

Defense and Veterans Brain Injury Center, “TBI & the military,” 2014. [Online]. Available: http://dvbic.
dcoe.mil/about/tbi-military.

Defense Medical Surveillance System (DMSS), Theater Medical Data Store (TMDS), and Armed
Forces Health Surveillance Center (AFHSC), “DoD Worldwide Numbers for TBI,” 2014. [Online]. Avail-
able: http://dvbic.dcoe.mil/dod-worldwide-numbers-tbi.

Corrigan J. D. and Hammond F. M., “Traumatic brain injury as a chronic health condition,” Arch. Phys.
Med. Rehabil., vol. 94, no. 6, pp. 1199-1201, 2013. https://doi.org/10.1016/j.apmr.2013.01.023 PMID:
23402722

Babikian T. and Asarnow R., “Neurocognitive outcomes and recovery after pediatric TBI: meta-analytic
review of the literature.,” Neuropsychology, vol. 23, no. 3, p. 283, 2009. https://doi.org/10.1037/
20015268 PMID: 19413443

Corwin D. J. et al., “Characteristics of prolonged concussion recovery in a pediatric subspecialty referral
population,” J. Pediatr., vol. 165, no. 6, pp. 1207—1215, 2014. https://doi.org/10.1016/j.jpeds.2014.08.
034 PMID: 25262302

Rao V. et al., “Predictors of new-onset depression after mild traumatic brain injury,” J. Neuropsychiatry
Clin. Neurosci., vol. 22, no. 1, pp. 100—104, 2010. https://doi.org/10.1176/appi.neuropsych.22.1.100
PMID: 20160216

Farhad K., Khan H. M., Ji A. B., Yacoub H. A., Qureshi A. I., and Souayah N., “Trends in outcomes and
hospitalization costs for traumatic brain injury in adult patients in the United States,” J. Neurotrauma,
vol. 30, no. 2, pp. 84—90, 2013. https://doi.org/10.1089/neu.2011.2283 PMID: 22978433

Hoge C. W., Goldberg H. M., and Castro C. A., “Care of war veterans with mild traumatic brain injury-
flawed perspectives,” DTIC Document, 2009.

Millis S. R. et al., “Long-term neuropsychological outcome after traumatic brain injury,” J. Head Trauma
Rehabil., vol. 16, no. 4, pp. 343-355, 2001. PMID: 11461657

DeKosky S. T., Blennow K., Ikonomovic M. D., and Gandy S., “Acute and chronic traumatic encepha-
lopathies: Pathogenesis and biomarkers,” Nat. Rev. Neurol., vol. 9, no. 4, pp. 192—200, 2013. https:/
doi.org/10.1038/nrneurol.2013.36 PMID: 23558985

Masel B. E. and DeWitt D. S., “Traumatic brain injury: A disease process, not an event,” J. Neuro-
trauma, vol. 27, no. 8, pp. 1529—-1540, 2010. https://doi.org/10.1089/neu.2010.1358 PMID: 20504161

Pedersen E. R., Eberhart N. K., Williams K. M., Tanielian T., Epley C., and Scharf D. M., “Public-private
partnerships for providing behavioral health care to veterans and their families,” Robert R McCormick
Found. N.Y. State Health Found., 2015.

Department of Veteran Affairs, Veterans Informatics Computing Infrastructure. Washington, DC: Vet-
erans Health Administration, 2016.

Ernst W. J., Trice A. D., Gilbert J. L., and Potts H., “Misconceptions about traumatic brain injury and
recovery among nursing students,” J. Head Trauma Rehabil., vol. 24, no. 3, pp. 213-220, 2009. https://
doi.org/10.1097/HTR.0b013e3181a7ecd8 PMID: 19461368

PLOS ONE | https://doi.org/10.1371/journal.pone.0222585 September 16, 2019

12/14


http://dvbic.dcoe.mil/about/tbi-military
http://dvbic.dcoe.mil/about/tbi-military
http://dvbic.dcoe.mil/dod-worldwide-numbers-tbi
https://doi.org/10.1016/j.apmr.2013.01.023
http://www.ncbi.nlm.nih.gov/pubmed/23402722
https://doi.org/10.1037/a0015268
https://doi.org/10.1037/a0015268
http://www.ncbi.nlm.nih.gov/pubmed/19413443
https://doi.org/10.1016/j.jpeds.2014.08.034
https://doi.org/10.1016/j.jpeds.2014.08.034
http://www.ncbi.nlm.nih.gov/pubmed/25262302
https://doi.org/10.1176/appi.neuropsych.22.1.100
http://www.ncbi.nlm.nih.gov/pubmed/20160216
https://doi.org/10.1089/neu.2011.2283
http://www.ncbi.nlm.nih.gov/pubmed/22978433
http://www.ncbi.nlm.nih.gov/pubmed/11461657
https://doi.org/10.1038/nrneurol.2013.36
https://doi.org/10.1038/nrneurol.2013.36
http://www.ncbi.nlm.nih.gov/pubmed/23558985
https://doi.org/10.1089/neu.2010.1358
http://www.ncbi.nlm.nih.gov/pubmed/20504161
https://doi.org/10.1097/HTR.0b013e3181a7ecd8
https://doi.org/10.1097/HTR.0b013e3181a7ecd8
http://www.ncbi.nlm.nih.gov/pubmed/19461368
https://doi.org/10.1371/journal.pone.0222585

@ PLOS|ONE

VHA nurses’ training and beliefs related to care of patients with TBI

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Watts D. D., Gibbons S., and Kurzweil D., “Mild traumatic brain injury: A survey of perceived knowledge
and learning preferences of military and civilian nurses,” J. Neurosci. Nurs., vol. 43, no. 3, pp. 122—-129,
2011. https://doi.org/10.1097/JNN.0b013e3182135af6 PMID: 21796028

OyesanyaT. O., Thomas M. A, Brown R. L., and Turkstra L. S., “Nurses’ beliefs about caring for
patients with traumatic brain injury,” West. J. Nurs. Res., vol. 38, no. 9, pp. 1114-1138, 2016. https://
doi.org/10.1177/0193945916636629 PMID: 26955844

Linden M. A. and McClure J., “The causal attributions of nursing students toward adolescent survivors
of brain injury,” Nurs. Res., vol. 61, no. 1, pp. 58-65, 2012. https://doi.org/10.1097/NNR.
0b013e31823ca253 PMID: 22166910

Linden M. A. and Redpath S. J., “A comparative study of nursing attitudes towards young male survivors
of brain injury: A questionnaire survey,” Int. J. Nurs. Stud., vol. 48, no. 1, pp. 62—69, 2011. hitps://doi.
org/10.1016/j.ijnurstu.2010.05.011 PMID: 20965077

Jaimes L. M., Thompson H. J., Landis C. A., and Warms C. A., “Nurses’ knowledge of pain manage-
ment for patients with combat-related traumatic brain injuries on rehabilitation units,” vol. 40, no. 2, pp.
74-83, 2015. https://doi.org/10.1002/rnj.156 PMID: 24711148

Melnyk B. M. et al., “Nurses’ perceived knowledge, beliefs, skills, and needs regarding evidence-based
practice: Implications for accelerating the paradigm shift,” Worldviews Evid. Based Nurs., vol. 1, no.
3, pp. 185-193, 2004. https://doi.org/10.1111/j.1524-475X.2004.04024.x PMID: 17163896

Baker M. J., “Education requirements for nurses working with people with complex neurological condi-
tions: Relatives’ perceptions,” Nurse Educ. Pract., vol. 11, no. 4, pp. 268-272, 2011. https://doi.org/10.
1016/j.nepr.2010.11.020 PMID: 21167781

Edwards G., “The training and education of nurses working in stroke care,” Br. J. Nurs., vol. 15, no.
21, pp. 1180-1184, 2006. https://doi.org/10.12968/bjon.2006.15.21.22377 PMID: 17170693

Seel R. T. et al., “Institutional variation in traumatic brain injury acute rehabilitation practice,” Arch.
Phys. Med. Rehabil., vol. 96, no. 8, pp. S197-S208, 2015.

OyesanyaT. O., Brown R. L., and Turkstra L. S., “Caring for patients with traumatic brain injury: A sur-
vey of nurses’ perceptions,” J. Clin. Nurs., no. 11-12, pp. 1562—-1574, 2016.

Oyesanya T. O., Royer H. R., Turkstra L. S., and Bowers B. J., “Nurses’ concerns about caring for
patients with acute and chronic traumatic brain injury,” J. Clin. Nurs., 2017.

American Association of Neuroscience Nurses, “Nursing management of adults with severe traumatic
brain injury,” 2008.

Carney N. et al., “Guidelines for the management of severe traumatic brain injury,” Neurosurgery, vol.
80, no. 1, pp. 615, 2017. https://doi.org/10.1227/NEU.0000000000001432 PMID: 27654000

Department of Veterans Affairs, “Polytrauma systems of care.,” in VHA Handbook 1172.01, Washing-
ton, D.C.: Veterans Health Administration, 2013.

Haddad S. H. and Arabi Y. M., “Critical care management of severe traumatic brain injury in adults,”
Scand. J. Trauma Resusc. Emerg. Med., vol. 20, no. 1, p. 12,2012.

Joint Theater Trauma System, “Clinical Practice Guideline: Management of patients with severe head
trauma,” 2014.

Sharp S. J., Poulaliou M., Thompson S. G., White I. R., and Wood A. M., “A review of published analy-
ses of case-cohort studies and recommendations for future reporting,” PloS One, vol. 9, no. 6, p.
101176, 2014. https://doi.org/10.1371/journal.pone.0101176 PMID: 24972092

McQuillan K. A. and Mitchell P. H., “Traumatic brain injuries,” 3rd edition., McQuillan K. A., Von Rueden
K., Hartstock R. L., Flynn M. B., and Whalen E., Eds. Philadelphia, PA: W. B. Saunders Company,
2002, pp. 394-461.

Oyesanya T. O., Turkstra L. S., and Brown R. L., “Pyschometric properties of the Perceptions of Brain
Injury Survey,” J. Nurs. Meas., in press.

Maydeu-Olivares A., Fairchild A. J., and Hall A. G., “Goodness of fit in item factor analysis: Effect of the
number of response alternatives,” Struct. Equ. Model. Multidiscip. J., vol. 24, no. 4, pp. 495-505, 2017.

StataCorp L. P. and others, “Stata data analysis and statistical Software,” Spec. Ed. Release, vol. 10,
2007.

White I. R., Royston P., and Wood A. M., “Multiple imputation using chained equations: issues and guid-
ance for practice,” Stat. Med., vol. 30, no. 4, pp. 377-399, 2011. https://doi.org/10.1002/sim.4067
PMID: 21225900

Shih T.-H. and Fan X., “Comparing response rates in e-mail and paper surveys: A meta-analysis,”
Educ. Res. Rev., vol. 4, no. 1, pp. 26—40, 2009.

PLOS ONE | https://doi.org/10.1371/journal.pone.0222585 September 16, 2019 13/14


https://doi.org/10.1097/JNN.0b013e3182135af6
http://www.ncbi.nlm.nih.gov/pubmed/21796028
https://doi.org/10.1177/0193945916636629
https://doi.org/10.1177/0193945916636629
http://www.ncbi.nlm.nih.gov/pubmed/26955844
https://doi.org/10.1097/NNR.0b013e31823ca253
https://doi.org/10.1097/NNR.0b013e31823ca253
http://www.ncbi.nlm.nih.gov/pubmed/22166910
https://doi.org/10.1016/j.ijnurstu.2010.05.011
https://doi.org/10.1016/j.ijnurstu.2010.05.011
http://www.ncbi.nlm.nih.gov/pubmed/20965077
https://doi.org/10.1002/rnj.156
http://www.ncbi.nlm.nih.gov/pubmed/24711148
https://doi.org/10.1111/j.1524-475X.2004.04024.x
http://www.ncbi.nlm.nih.gov/pubmed/17163896
https://doi.org/10.1016/j.nepr.2010.11.020
https://doi.org/10.1016/j.nepr.2010.11.020
http://www.ncbi.nlm.nih.gov/pubmed/21167781
https://doi.org/10.12968/bjon.2006.15.21.22377
http://www.ncbi.nlm.nih.gov/pubmed/17170693
https://doi.org/10.1227/NEU.0000000000001432
http://www.ncbi.nlm.nih.gov/pubmed/27654000
https://doi.org/10.1371/journal.pone.0101176
http://www.ncbi.nlm.nih.gov/pubmed/24972092
https://doi.org/10.1002/sim.4067
http://www.ncbi.nlm.nih.gov/pubmed/21225900
https://doi.org/10.1371/journal.pone.0222585

@ PLOS|ONE

VHA nurses’ training and beliefs related to care of patients with TBI

38.

39.

40.

41.

42,

Veterans Health Administration, “Veterens health initiative: Traumatic brain injury web course.,” in VHA
Direction 2010-012, March 8, 2009. Screening and Evaluation of Possible TBI on OEF/OIF Veternas,
2009.

Mansour A., Lajiness-O’Neill R., and others, “Call for an integrative and multi-disciplinary approach to
traumatic brain injury (TBI),” Psychology, vol. 6, no. 04, p. 323, 2015.

LeCroy T. and McMahon J., “Traumatic injuries: Traumatic brain injury and spinal cord injury,” in The
Specialty Practice of Rehabilitation Nursing: A Core Curriculum, 7th ed., Chicago, IL: Association of
Rehabilitation Nurses, 2015, pp. 511-551.

Sandoval W. A., Greene J. A, and Br |.\a aten, “Understanding and promoting thinking about knowl-
edge: Origins, issues, and future directions of research on epistemic cognition,” Rev. Res. Educ., vol.
40, no. 1, pp. 457-496, 2016.

Thoroddsen A., Ehnfors M., and Ehrenberg A., “Nursing specialty knowledge as expressed by stan-
dardized nursing languages,” Int. J. Nurs. Terminol. Classif., vol. 21, no. 2, pp. 69-79, 2010. https://doi.
org/10.1111/j.1744-618X.2010.01148.x PMID: 20500613

PLOS ONE | https://doi.org/10.1371/journal.pone.0222585 September 16, 2019 14/14


https://doi.org/10.1111/j.1744-618X.2010.01148.x
https://doi.org/10.1111/j.1744-618X.2010.01148.x
http://www.ncbi.nlm.nih.gov/pubmed/20500613
https://doi.org/10.1371/journal.pone.0222585

