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Abstract

Thai trauma nurses play a vital role in neuroprotective nursing care of patients with

moderate or severe traumatic brain injury. Nurses' knowledge of the evidence under-

pinning initial neuroprotective nursing care vital to safe and high-quality patient care.

However, the current state of knowledge of Thai trauma nurses is poorly understood.

In this study, we investigated Thai nurses' knowledge of neuroprotective nursing care

of patients with moderate or severe traumatic brain injury. Data were collected by a

survey, comprising a section on participant characteristics and series of multiple-choice

questions. All registered nurses (n = 22) and nursing assistants (n = 13) from the trauma

ward of a regional Thai hospital were invited to participate: the response rate was

100%. Participants had limited knowledge of carbon dioxide monitoring; causes and

implications of hypercapnia; mean arterial pressure and cerebral perfusion pressure tar-

gets; management of sedatives and analgesics; and management of hyperthermia.

Improving their knowledge focusing on knowledge deficits through educational training

and implementation of evidence-based practice is essential to improve the safety and

quality of care for Thai patients with moderate or severe traumatic brain injury.
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1 | INTRODUCTION

Moderate or severe traumatic brain injury (TBI) is a leading cause of

death, disability, and socioeconomic burden worldwide (Douglas, Mor-

arty, & Saxena, 2011; Massenburg et al., 2017). The global incidence

of TBI is estimated at 939 cases per 100 000 population and a leading

cause of TBI is road traffic crashes (Dewan et al., 2019). The majority

(93%) of road traffic deaths occur in developing countries (World

Health Organization [WHO], 2018), and road trauma is a critical issue

in Thailand. The number of road traffic deaths in Thailand have

increased (Bureau of Policy and Strategy, Thailand, 2017) and are

highest among countries in Southeast Asia at 32.7 per 100 000 popu-

lation (WHO, 2018). The rate of TBI-related hospitalization increased

from 78 375 in 2015 to 91 191 in 2017 (National Statistical Office of

Thailand, 2019). Motorcycle riders without helmets are a group of

Thai people who have high mortality following road traffic crashes

(Office of Transport and Traffic Policy and Planning, Thailand, 2019)

and 90% of deaths in motorcycle riders are from moderate or severe

TBI (Panjaisri, Phuenpathom, & Veerasan, 2013).

2 | BACKGROUND

Thai trauma nurses play a vital role in the initial neuroprotective nurs-

ing care of patients with moderate or severe TBI as the only health

care professionals by the bedside 24 h a day, 7 days a week

(Hurst, 2010). Nurses' role in the initial neuroprotective care of

patients with moderate or severe TBI is multifaceted, for example,

monitoring of patient's oxygenation and ventilation, intracranial pres-

sure (ICP), cerebral perfusion pressure (CPP), and neurological
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assessment, and how nurses fulfil these responsibilities influences patient

mortality and outcomes (Varghese, Chakrabarty, & Menon, 2017). In

Thailand, as a result of nursing shortages, the Thai Ministry of Public

Health and the hospitals have deployed skill-mix models to recruit nursing

assistants (NAs) to care for patients' basic needs under the supervision

and guidance of registered nurses (RNs). In the Thai trauma ward context,

NAs are responsible for essential nursing care such as obtaining vital

signs, turning position, provision of hygiene, as well as using a self-

inflating bag to assist nurses during the process of endotracheal suc-

tioning. Thus, NAs are part of the workforce and have crucial involvement

in caring for patients with moderate or severe TBI.

For the purpose of this study, initial neuroprotective nursing care is

defined as the strategies that aim at preventing neuronal loss and neu-

rodegeneration through applying agents to inhibit pathophysiological

pathways that injuries to the brain after immediate trauma to the brain

(Panahi et al., 2018). In Thailand, evidence-based clinical practice guide-

lines (CPGs) for TBI management were developed by an expert panel of

neurosurgeons (Panjaisri et al., 2013); there was no input to the CPG

from nurses and other disciplines in the care of TBI patients. This CPG

is focused on the neurosurgeon and physician role in the emergency

department (ED) and referral systems from community hospitals that

lack neurosurgeons, to tertiary care hospitals in which neurosurgeons

are available. Little is known about the effectiveness of this CPG regard-

ing its use and uptake and its impact on clinical care. Specific guidelines

for initial neuroprotective nursing care of patients with moderate or

severe TBI for use in the Thai critical care context do not exist. The

evidence-based knowledge of neuroprotective nursing care used in this

study is therefore based on the recommendations from existing guide-

lines related to TBI care from developed countries.

Registered nurses' and NAs' knowledge of evidence-based neuro-

protective nursing care is critical to optimizing the care of patients with

moderate or severe TBI, reducing deaths, disabilities, and health care

costs (Craig & Stevens, 2011; Melnyk & Fineout-verholt, 2015). However,

the current state of knowledge of Thai trauma RNs and NAs is poorly

understood. It is not known whether there are areas of knowledge that

need to be addressed, to improve the quality of TBI care in Thailand.

Therefore, the aim of this study was to investigate current knowledge of

Thai RNs and NAs regarding the evidence-based principles of neuro-

protective nursing care of patients with moderate or severe TBI.

3 | METHODS

3.1 | Design

This was a descriptive survey study.

3.2 | Setting

This study was conducted in the trauma ward at a regional hospital in

Southern Thailand. The hospital is a level I trauma center that pro-

vides care for around 20 751 patients per year. In 2016, which is

when the study was conducted, 5131 trauma patients were admitted

to the hospital; 2082 cases were patients with TBI and 10.6% of

patients with TBI died during their hospitalization (annual hospital sta-

tistical report, 2016). Around 50% of those TBI patients from the ED

were admitted to the 6-bed trauma unit located within the 37-bed

trauma ward. The trauma unit typically admits multiply injured

patients, including patients with moderate or severe TBI, from

ED. The patients will remain in the trauma unit for approximately

48 h, before being transferred to another department such as the

neurosurgical intensive care unit (ICU). Patients needing surgery and

postoperative critical care nursing, will return to trauma unit because

of the limited number of neurosurgical ICU beds. Patients in the six-

bed trauma unit are cared by two RNs and one or two NAs over each

nursing shift. The 22 RNs and 13 NAs working in trauma ward can be

allocated to the trauma unit.

3.3 | Sample

Convenience sampling was used to invite all trauma ward RNs and

NAs to participate in the study using face-to-face invitation at routine

nursing staff meetings. Although NAs have different responsibilities to

RNs in the care of patients with moderate or severe TBI, the NAs

have crucial involvement in neuroprotective nursing care as described

previously. Therefore, all trauma RNs and NAs were invited to partici-

pate in the study.

3.4 | Data collection

A specifically designed data collection instrument was used to address

the study aim: “Trauma nurses' and nursing assistants' knowledge of

neuroprotective nursing care survey.” The survey used items, with

permission, from the “Survey of emergency nurses' characteristics and

management of patients with severe TBI” that was developed for a

study of TBI care in the Thai ED setting (Damkliang, 2014). Informa-

tion was collected about RNs' and NAs' characteristics (age, gender,

highest level of nursing education, years of experience in nursing,

years of experience in trauma nursing, and specific training in critical

nursing or trauma nursing). The survey administered to the RNs con-

sisted of 20 multiple-choice questions (MCQs), and NAs were

required to complete five MCQs as their level of educational prepara-

tion is different to that of RNs.

Ten MCQs used by Damkliang, Considine, Kent, and Street (2014)

that had a point-biserial correlation coefficient (rpb) of 0.25 or higher

were chosen for inclusion in this study. The other 10 MCQs were

developed specifically for this study by the researchers based on a lit-

erature review of Guidelines for the Management of Severe Traumatic

Brain Injury that have been published by the Brain Trauma Founda-

tion (Carney et al., 2017), Best Practices in the Management of Trau-

matic Brain Injury that was published by American College of

Surgeons (2015), and other evidence-based guidelines that are related

to critical nursing care for patients with moderate or severe TBI
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(Alvis-Miranda, Castellar-Leones, & Moscote-Salazar, 2014; American

Association for Respiratory Care, 2010; Barr et al., 2013; O'Driscoll,

Howard, Earis, & Mak, 2017; Mcilvoy & Meyer, 2009; National Insti-

tute for Health and Care Excellence, 2014; Schug, Palmer, Scott,

Halliwell, & Trinca, 2015; Victorian State Trauma System, 2014).

Twenty MCQs covered three core elements of neuroprotective nurs-

ing care: respiratory management (Q 1–8), hemodynamic management

(Q 9–11), and ICP management (Q 12–20). Of these, five MCQs were

drawn for NAs, including one MCQ related to respiratory manage-

ment, one MCQ related to hemodynamic management, and three ICP

management. All MCQs were developed specifically for neuro-

protective nursing care of patients with moderate or severe TBI.

Patients with moderate or severe TBI was not indicated in MCQs 5, 6,

and 7 which are related to causes of hypercapnia and endotracheal

suctioning as these core concepts are not different between venti-

lated patients with TBI and other groups of ventilated patients. How-

ever, evidence-based knowledge about causes of hypercapnia and

endotracheal suctioning are important for the initial neuroprotective

nursing care.

The survey was initially written in English. Content and face

validity of the English version were established by four Australian

experts: one professor of nursing who is expert in the emergency

nursing care and MCQ development; one professor of nursing who

is expert in critical care nursing, and two lecturers in nursing who

are experts in neurotrauma critical care nursing. Three of the expert

panel had experience of visiting Thai hospitals so were aware of the

context of care.

As the participants in this study were Thai trauma RNs and NAs

whose first language is Thai, the English survey was translated into

Thai by the researcher. The Thai survey was then back-translated

from Thai into English by a nursing lecturer from a Thai university

who holds a PhD in nursing (written in English) and who is an expert

in trauma care and TBI management. The content and face validity of

the Thai survey was established by three Thai experts. The Thai

expert panel consisted of two nursing lecturers who are experts in

emergency neurotrauma nursing and neurocritical care and one neu-

rosurgeon. Australian and Thai experts were asked to complete a con-

tent validity index (CVI) using a 4-point rating scale of not relevant

(1 point), somewhat relevant (2 points), quite relevant (3 points) and

highly relevant (4 points) (Polit & Beck, 2008). The average item CVI

of both English and Thai surveys was 0.81, which is an acceptable

value for relevance of the content validity (Polit & Beck, 2008).

The Thai version of the survey was pilot-tested with RNs from

the neurosurgical ICU and NAs from neurosurgical ward to establish

reliability. The pilot-test was conducted on two occasions as five

questions had poor discrimination. An item-to-total correlation was

calculated to statistically establish item discrimination of MCQs by

analyzing the relationship between each MCQ and the total test score

(Considine, Botti, & Thomas, 2005). Point biserial coefficients were

calculated using the Pearson correlation coefficient formula: a rpb of

0.25 or higher was acceptable (Jackson & Furnham, 2000). Five MCQs

with poor discrimination on the first pilot-test were modified, keeping

the core concept and the correct answer the same, then retested.

Only items with a rpb of 0.25 were included in the final survey.

A paper-based survey was distributed to trauma ward RNs and

NAs between 27 and March 31, 2017. All RNs and NAs were

requested to complete the survey within their shift: this was a deliber-

ate strategy so that nurses could not use resources such as textbooks,

journal articles or discussions with expert clinicians. Nurses who com-

pleted the survey were specifically requested not to discuss it with

colleagues who were yet to complete their surveys. Most nurses

(n = 29, 83%) finished the survey whilst on shift. Six nurses (17%)

needed to finish their survey at home and returned the survey to the

researcher directly or via a mailbox located in trauma ward.

3.5 | Data analysis

Data were analyzed using SPSS Version 23.0 for Windows® (IBM

Inc., Chicago, IL, USA). All statistical tests were interpreted using a

P < 0.05 significance level (Heavey, 2011). Descriptive statistics were

used to examine participant characteristics. Relationships between

variables were analyzed using a point-biserial correlation coefficient

for item-to-total correlations as data were nominal, ordinal, or not

normally distributed (Gray, 2018).

3.6 | Ethical considerations

Ethical approval was obtained from the Human Research and Ethics

Committee (HREC) at Deakin University (Approval No: 2016–303)

and the Ethics Committee on Human Research of the study hospital

in Thailand (Approval No: 95/2559). Participants were invited to par-

ticipate in the study by the researcher who is not involved in the man-

agement or leadership position of the trauma ward and the study

hospital. Participants received written and verbal information on the

aim, procedure, anonymity, and confidentiality aspects of the study.

The researcher also mentioned that their participation was voluntary.

All trauma ward RNs and NAs gave written informed consent.

4 | RESULTS

All participants returned surveys, giving a response rate of 100%.

The median age of participants was 26.0 years (IQR = 24.0–28.0).

The median nursing experience of participants was 3.0 years

(IQR = 1.1–5.1), while the median trauma ward experience was

2.1 years (IQR = 1.0–3.0). All RNs completed a 4-year bachelor

of nursing degree. Only one RN held a postgraduate qualification

in critical care or trauma care. Eight of NAs had undertaken

a 6-month diploma and the remaining five NAs had completed

high school grade 12 but had not completed any certificates

related to nursing. The characteristics of participants are shown in

Table 1.
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4.1 | Overall test score

The median score for the RN test was 13 (IQR = 10.75–15) and the

median score for the NA test was 3 (IQR = 2–3). The item-to-total corre-

lation for each MCQ is shown in Table 2. Questions 6, 8, 11, 13, and

18 had low item-to-total correlations, with a rpb less than 0.25. Two ques-

tions (Q1, Q5) had a negative correlation, indicating that these questions

were given incorrect answers by nurses who otherwise performed well,

or given the correct answer from nurses who otherwise performed poorly

in an overall test score. A deliberate decision was made to consider the

results of questions 1 and 5 despite the negative item-to-total correlation,

as it was very likely that carbon dioxide monitoring and causes of hyper-

capnia were new concepts for the trauma nurses, as carbon dioxide moni-

toring is not the usual practice in the trauma ward.

4.2 | Test scores by specific elements of
knowledge

The survey responses according to the three major elements of the

initial neuroprotective nursing care for patients with moderate or

severe TBI are shown in Table 3. The highest percentage of correct

responses occurred for the question about abnormal urine output

(Q11), which was a nursing task that usually performed in trauma

ward. The other areas of knowledge that had high percentages of cor-

rect responses (≥80%), were administering 0.9% sodium chloride

(Q10), appropriate actions for nurses to take after noting that a

patient suddenly developed a fixed and dilated pupil (Q12), and

patient positioning (Q16). There were seven MCQs with the correct

responses of less than 50% (13.6–45.5%) in three elements of knowl-

edge tested, which were related to physiology and evidence-based

practice. The MCQs with low correct responses in respiratory man-

agement element were related to end-tidal carbon dioxide (ETCO2)

monitoring (Q1), implications and causes of hypercapnia (Q4, Q5), and

indications for endotracheal suctioning (Q7). In hemodynamic man-

agement, the target values of mean arterial pressure for patients with

increased ICP to ensure sufficient CPP (Q9) were poorly understood.

In ICP management, the MCQs with low correct responses were the

use of sedatives and analgesics (Q18), and hyperthermia manage-

ment (Q20).

5 | DISCUSSION

This study took place in the trauma ward of a hospital in Southern

Thailand where trauma RNs and NAs play a key role in caring for

patients following initial moderate or severe TBI. As mentioned previ-

ously, RNs' and NAs' knowledge is the key to the effective initial neu-

roprotective nursing care of patients with moderate or severe TBI.

The results of this study indicated knowledge deficits in all three ele-

ments of neuroprotective nursing care. Most areas of knowledge defi-

cit were found as evidence-practice gaps in the trauma ward. For

example, the knowledge of ETCO2 monitoring and cause of hypercap-

nia were poor, while carbon dioxide monitoring was not performed in

the trauma ward (Promlek, 2019). Hyperthermia was another area of

knowledge deficit and poor management in the trauma ward. Around

82% of patients with moderate or severe TBI admitted to the trauma

ward experienced hyperthermia, while a low percentage of nursing

management on hyperthermia was shown and nursing interventions

provided to the patients were not based on the evidence

(Promlek, 2019). Thus, there is a need for further improvement on the

areas of knowledge deficit of trauma RNs and NAs to optimize the ini-

tial neuroprotective nursing care of patients with moderate or

severe TBI.

A possible explanation for limited knowledge of trauma ward RNs

and NAs is the low number of nurses who held postgraduate qualifica-

tions in critical care or trauma care. All RNs had bachelors' degrees,

but 98% of RNs did not have any specialty degrees. Previous studies

found that nurses with a bachelor's degree who have not obtained

specialist training perceived that they have inadequate knowledge,

which can influence their confidence to perform specific care tasks

for patients with moderate or severe TBI in critical care (Madhuvu,

Plummer, & Morphet, 2018; Oyesanya, Brown, & Turkstra, 2017).

Specialist training programs regarding the management of patients

TABLE 1 Participant characteristics (N = 35)

Demographic data n %

Gender

Female 31 88.6

Male 4 11.4

Age (years)

20–26 18 51.4

27–33 13 37.2

34–47 4 11.4

Education

Bachelor of nursing 22 62.8

A 6-month diploma 8 22.9

Had not completed any nursing

certificate

5 14.3

Experience in nursing (years)

<6 29 82.9

7–12 2 5.7

13–24 4 11.4

Experience in trauma nursing (yrs)

<1 8 22.9

1–2 9 25.7

>2 18 51.4

Short course training in trauma care

No 34 97.1

Yes – critical nursing care (4 months) 1 2.9

Role

Registered nurse 22 62.9

Nursing assistant 13 37.1
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with severe TBI or obtaining additional certification in neuroscience

nursing improved nurses' knowledge and evidence-based practice in

neuroprotective nursing care (Damkliang, 2014; Rockett, Blissitt, &

Thompson, 2015). Thus, training programs for trauma RNs and NAs,

specifically tailored to address their knowledge deficits are rec-

ommended to advance their knowledge and improve their ability to

deliver neuroprotective nursing care based on evidence.

Trauma ward nurses had considerable knowledge limitations of the

evidence-based practices of ETCO2 monitoring and procedures for

assessment and management of pain and agitation. Nurses' knowledge

of the evidence underpinning effective care for patients with moderate

or severe TBI is important, as nurses' knowledge has a relationship with

the quality and safety care delivered (Smeland, Twycross, Lundeberg, &

Rustøen, 2018). Lack of knowledge of evidence to underpin nursing

practice is not only a problem for Thai trauma nurses but has been

reported in other countries such as South Africa, Iran, and Malawi

(Jordan, Bowers, & Morton, 2016; Khammarnia, Haj Mohammadi,

Amani, Rezaeian, & Setoodehzadeh, 2015; Mulenga & Naidoo,

2017). Postgraduate education enables nurses to attain advanced

levels of evidence-based knowledge and therefore engage in

evidence-based practice at a level higher than undergraduate

nurses (Gijbels, O'Connell, Dalton-O'Conner, & O'Donovan, 2010;

Gill, Leslie, Grech, & Latour, 2013; Rockett et al., 2015). Thus, to

improve trauma nurses' knowledge of evidence to guide neuro-

protective nursing care of patients with moderate or severe TBI,

the hospital and trauma ward should aim at increasing access to

postgraduate education in nursing.

The initial neuroprotective nursing care content of undergraduate

nursing curriculum in Southern Thailand is clearly inadequate to pre-

pare nurses to deliver safe care for patients with moderate or severe

TBI in critical care settings (Promlek, 2019). The complex concepts

contents of neuroprotective nursing care of patients with moderate

or severe TBI are taught in only 2 h of classroom lecture

(Promlek, 2019). It is difficult for nurses to understand and apply their

knowledge in practice when such didactic teaching strategies are

used. The current educational structures also mean that students do

not have sufficient experience in caring for patients with moderate or

severe TBI in critical care. Lack of direct patient care experience is

challenging for nursing students to develop experiential knowledge

and apply theoretical knowledge, as learning illustrated by real cases

in clinical fields assists students in expanding critical thinking (Jasemi,

Whitehead, Habibzadeh, Zabihi, & Rezaie, 2018). Thus, it is difficult

for nursing students who lack direct care experience of patients with

moderate or severe TBI to develop, apply, and sustain their knowl-

edge of neuroprotective nursing care.

About 40% of NAs on the trauma ward had not completed any

educational preparation related to nursing. The other 60% of NAs had

completed a 6-month diploma focused on performing procedures in

general patients without detailed rationales, which caused NAs had

limited knowledge of neuroprotective nursing care of patients with

TABLE 2 Item discrimination
analysis (item-to-total correlation
for MCQs) Item

Correct responses Incorrect responses

Point-biserial correlation coefficientn (%) n (%)

1 5 22.7 17 77.3 −0.082

2 14 63.6 8 22.9 0.467

3 16 72.7 6 27.3 0.399

4 10 45.5 12 54.5 0.639

5 3 13.6 19 86.4 −0.071

6a 30 85.7 5 14.3 0.038

7 7 31.8 15 68.2 0.538

8 15 68.2 7 31.8 0.016

9 4 18.2 18 81.8 0.426

10 20 90.9 2 9.1 0.355

11a 33 94.3 2 5.7 0.123

12 20 90.9 2 9.1 0.355

13 18 81.8 4 18.2 0.100

14 18 81.8 4 18.2 0.339

15 19 86.4 3 13.6 0.286

16a 32 91.4 3 8.6 0.398

17a 19 54.3 16 45.7 0.733

18 7 31.8 15 68.2 0.103

19 15 68.2 7 31.8 0.372

20a 12 34.3 23 65.7 0.648

aQuestions with 35 respondents (registered nurses and nursing assistants); the remaining questions were

tested on 22 registered nurses.
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moderate or severe TBI. Thailand faces critical shortages of RNs as a

result of an ageing nursing workforce, a high rate of intention to leave

the nursing profession, and a low number of new entry nurses

(Krisada et al., 2016; Sasat & Bowers, 2013). The Thai Ministry of

Public Health (2016) has a policy and workforce strategic framework

for hospitals to employ and manage non-RNs. The purpose of

employing NAs is to help patients with basic personal care with the

intent of reducing RNs' workload; however, high NAs staffing has

been associated with increased mortality (Griffiths et al., 2018). The

quality of care provided by NAs is lower than nursing care provided

by RNs due to NAs have a lower level of educational preparation and

knowledge than RNs (Karacsony, Good, Chang, Johnson, &

Edenborough, 2019; Smets et al., 2018). Smets et al. (2018) also con-

cluded that RNs have a better knowledge of palliative care than NAs

as these RNs having undertaken formal training in palliative care.

Therefore, the provision of adequate training and education for NAs,

specifically tailored to their knowledge deficit (hyperthermia manage-

ment) should be a priority of trauma ward to improve NAs' knowledge

and ability to provide safe care for patients with moderate or severe

TBI, and also to increase NAs capacity to support RNs in their role in

care delivery for these vulnerable patients.

Lack of evidence-based practice guidelines for neuroprotective

nursing care of patients with moderate or severe TBI in trauma ward

might be another explanation for the knowledge deficit of trauma

nurses and NAs in this study. A study in a Thai ED with no evidence-

based guidelines to guide ED nurses' management of patients with

severe TBI also reported knowledge deficits of nurses regarding

severe TBI management (Damkliang et al., 2014). However, after the

implementation of an evidence-based care bundle for severe TBI man-

agement, there was an improvement in these Thai ED nurses' knowl-

edge regarding severe TBI management (Damkliang, Considine,

Kent, & Street, 2015). Other studies also highlighted that use of

evidence-based guidelines or care bundles improved nurses' knowl-

edge (Ruksakun, Boonkartrum, Mepraseart, & Kraibut, 2013; Sub-

ramanian, Choy, Gobal, Mansor, & Ng, 2013). Thus, evidence-based

practice tools to guide the initial neuroprotective nursing care of

patients with moderate or severe TBI are needed to improve trauma

ward nurses' knowledge which influences the quality of care.

5.1 | Limitations

Several limitations were identified in this study. First, 17% of RNs and

NAs took the knowledge surveys away and then returned the survey

to the researcher. It was possible that textbooks or other resources

were used although instructions to the contrary. Given that all partici-

pants still had areas of knowledge deficit in their survey results, it is

unlikely that additional resources were used. Thus, these participants

were not excluded from the study. Second, although all participants

were allocated to care of patients in the trauma unit, the frequency of

participants to care of patients with moderate or severe TBI was not

assessed. Third, nurses were not assessed if they received

TABLE 3 Percentage of correct response in each item and
element of knowledge

Elements and items of knowledge

Correct

response % (n)

Respiratory management

Q1: ETCO2 is the most reliable method for

monitoring ventilation and confirmation of

endotracheal tube placement

22.7 (5)

Q2: Best PaCO2 targets for moderate or severe

TBI

63.6 (14)

Q3: Implications of hypocapnia in moderate or

severe TBI

72.7 (16)

Q4: Implications of hypercapnia in moderate or

severe TBI

45.5 (10)

Q5: Cause of hypercapnia in ventilated patients 13.6 (3)

Q6a: Essential action to perform during

endotracheal suctioning

85.7 (30)

Q7: Indications for endotracheal suctioning 31.8 (7)

Q8: Best oxygenation values for moderate or

severe TBI

68.2 (15)

Hemodynamic management

Q9: Best values of MAP for patients with

increased ICP to ensure sufficient cerebral

perfusion pressure

18.2 (4)

Q10: Rationale for giving 0.9% sodium chloride

for patients with moderate or severe TBI

90.9 (20)

Q11a: Abnormal values of urine output 94.3 (33)

ICP management

Q12: Most appropriate action for nurses to

take after noting that a patient suddenly

developed a fixed and dilated pupil

90.9 (20)

Q13: Patterns that indicate increasing ICP in

the brain stem following moderate or severe

TBI

81.8 (18)

Q14: Reasons for giving mannitol in moderate

or severe TBI

81.8 (18)

Q15: Indications to withhold 20% mannitol and

notify the physician when patients are

ordered repeated administration of 20%

mannitol 100 mL IV every 8 hours

86.4 (19)

Q16a: Best position for moderate or severe TBI 91.4 (32)

Q17a: Most immediate life-threatening

complication of a rigid cervical collar in

patients with newly acquired moderate or

severe TBI

54.3 (19)

Q18: Use of sedatives and analgesics in

newly acquired moderate or severe TBI

31.8 (7)

Q19: Pathophysiology of hyperthermia that

causes increased ICP

68.2 (15)

Q20a: Best management of hyperthermia in

moderate or severe TBI

34.3 (12)

aQuestions with 35 respondents (registered nurses and nursing assistants);

the remaining questions were tested on 22 registered nurses.

ETCO2, end-tidal carbon dioxide; MAP, mean arterial pressure; PaCO2,

partial pressure of arterial carbon dioxide; TBI, traumatic brain injury.
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neuroprotective nursing care training from nursing schools, which can

affect their knowledge. Fourth, three MCQs were not specific to

patients with TBI, which may not have been clear enough for the par-

ticipants to focus on neuroprotective nursing care. Finally, the study

sample is only trauma ward RNs and NAs that might not represent the

population of all Thai trauma nurses. Further research should recruit

trauma nurses from hospitals in a similar context, and further refine-

ment of the knowledge survey used in this study is needed.

6 | CONCLUSION

This study of knowledge of initial neuroprotective nursing care of

patients with moderate or severe TBI of Thai trauma RNs and NAs

showed areas of knowledge deficit that is disadvantageous for quality

of care. Educational interventions specifically tailored to RNs' and

NAs' knowledge deficits, RNs undertaking postgraduate education,

and implementation of evidence-based practice tools to guide neuro-

protective nursing care are recommended to advance their knowl-

edge, which in turn help to improve the safety and quality of care for

Thai patients with moderate or severe TBI.
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