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Traumatic brain injury (TBI) is the disorder of normal brain 

function as a result of external trauma [1]. The commonest 

cause of TBI is engine vehicle collision and falls [2]. In 

elderly patients the commonest cause of TBI is ground 

level fall and only seen by trauma services if there is 

isolated head injury occur. In the same way fall of 20 feet 

account as mild if there is no serious neurological or 

orthopedic issue [3]. TBI is one of the top causes of 

disability and deaths in the world, with 50 million new cases 

worldwide recorded each year and a fatality rate as high as 

30–40% [4]. However, there are 81 TBI cases for every 

100,000 people in Pakistan, and the fatality rate is 15% [5]. 

In developed countries, TBI ranges from 47 to 618 per 
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100,000 annually. The annual incidence rate of TBI in 

Finland ranges from 101 to 221 per 100,000 people [6]. TBI is 

common in developing countries like Pakistan, which has a 

population of over 18 billion people. In Pakistan, a road 

tra�c injury surveillance study found that 10% of patients 

had moderate to severe TBI and that 30% of patients had a 

TBI [7]. Traumatic brain injury is the main cause of death in 

men and women between the ages of 15 and 44 [8]. The 

frequency of TBI is more common among adolescent, 

young adults and male. Though, according to the statistics 

the risk for TBI in male is more than female. The frequency 

of TBI was 959.0/100,000 population among male and 

810.8/100,000 for female. The percentage was higher for 

Nursing Guidelines On Practices of Nurses Caring for Traumatic Brain Injury Patients

I N T R O D U C T I O N

Traumatic brain injury (TBI) is one of the top causes of disability and deaths in the world. 

However, Pakistan has 81 TBI cases for per 100,000 residents, with a 15% death rate. In order to 

lower excessive intracranial pressure in brain injury patients, external ventricular drains (EVDs) 

are frequently used to remove cerebrospinal �uid (CSF). Nursing practices with reference to the 

care of patients with EVD are greatly improved by EVD care guidelines. Therefore, it is crucial to 

implement EVD care guidelines in order to enhance their current procedures for EVD care. 

Objective: The aim of the study was to assess the effect of nursing guidelines on practices of 

nurses caring for traumatic brain injury patients with external ventricular drain in a public 

hospital of Lahore, Pakistan. Methods: A quasi experimental study was conducted. Sample size 

contained 50 registered nurses. Purposive sampling technique was used to collect the data. A 

four-week education intervention was delivered to the participant nurses. Through the use of 

validated questionnaires, information on nurses' practices was gathered twice, before and after 

the intervention. Results: The study found that nurses' practices had signi�cantly improved (p< 

0.001) following the education. The practices had been competent as post- intervention 

practices are improved to 32 (64%) from pre- intervention practices 12(24%). Conclusions: 

Guidelines for the care of External Ventricular Drains (EVDs) have a statistically signi�cant 

impact on nurses' education in EVD care. Guidelines for EVD care considerably improve the 

nursing practices and reduced EVD consequences in patients with traumatic brain injuries.
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people of 75 years or older 223.2/100,000 and for age group 

15-24 years 1080.7/100,000 population [3]. Additionally, TBI 

is also related with increased hospital length of stay (LOS) 

and reduced access to hospital beds for other patients [9]. 

Cognitive impairment, communication di�culties, 

sensory processing issues, post-traumatic seizures, 

cerebrospinal �uid (CSF) leaks, skull fractures (8.5–12%), 

vascular or cranial nerve damage, and post-traumatic 

hydrocephalus are among the complications of TBIs [10]. In 

order to lower excessive intracranial pressure in brain 

tumor patients, external ventricular drains (EVDs) are 

frequently utilized to remove cerebrospinal �uid (CSF) [11]. 

EVD is a life-saving procedure [12]. However, due to the 

intrusive nature of the device, EVD complications can 

occur. The EVD has a wide range of consequences, 

including mechanical di�culties, physiological issues, and 

infectious complications. Nurses play a vital role in 

infection control and are essential in EVD infection 

prevention [13]. The management of External ventricular 

drain (E VD) is  utmost duty of  nurses.  The main 

complications of External ventricular drain (EVD) are due to 

poor nursing care and level of knowledge of nurses 

regarding care of EVD. Nursing care for patients with EVD 

includes implementation of speci�c care throughout the 

insertion, maintenance, handling and monitoring of the 

device [14]. In patients with EVD, accurate and accountable 

nursing care indicates better outcomes [15]. Furthermore, 

according to studies, educational interventions reduced 

External ventricular drain (EVD) related complications by 

40% to 50% [16]. Good knowledge and practices of nurses 

will prevent the patients from delayed recovery. Nurses 

involved in caring for patients with EVD must be 

knowledgeable and are accountable for ensuring that the 

care given is based on the EVD care guidelines [17]. 

Therefore, this study intended to improve the nursing 

practice on external ventricular drain care to reduce its 

complications among patients with post-traumatic brain 

inquiry. The objective of the study was to assess the effect 

of nursing guidelines on practices of nurses caring for 

traumatic brain injury patients with external ventricular 

drain in a public hospital of Lahore, Pakistan. There is no 

effect of nursing guidelines on nursing practices among 

patients with traumatic brain injury. There is an effect of 

nursing guidelines on nursing practices among patients 

with traumatic brain injury.

error and 95% con�dence interval. The purposive sampling 

technique was used. All registered nurses aged between 

25- 45 year were included in the study. Practices of nurses 

was assessed through 34 items EVD care checklist. The 

EVD care practices checklist is taken from AANN 

guidelines for EVD care. Done item will be marked as “1” and 

not done or missing item as “0”. EVD Care practices are 

competent if score is >75% and incompetent if score is < 

75% [18]. Data was collected at two points, pre and post 

educational intervention. It consists of three phases. In 

this phase, all the registered nurses following the inclusion 

and exclusion criteria were selected in the study. Informed 

consent in written form was taken from study subjects. 

Pre-interventional data was collected by researcher and 

each participant was assessed for practices at their 

original working place by maintaining secrecy. After 

completion of pre-intervention phase, a four-week 

educational intervention through PowerPoint presentation 

and audio visual demonstration delivered to the 

participants. In addition, hands on practice of participants 

via expert were taught to improve the practices. 

Educational intervention was delivered during morning and 

evening shift in auditorium of selected research setting. 

After educational intervention, registered nurses were 

assessed for practices and patients for complications by 

using same validated questionnaire. Data was analyzed 

using SPSS version 23. Frequencies and percentages were 

calculated. To compare the pre and post practices scores, 

the Wilcoxon signed rank test was used. P value ≤ 0.05 was 

measured as statistically signi�cant.

R E S U L T S

M E T H O D S

This study was a quasi-experimental one group pre-test 

post-test design. It was conducted in Neurosurgery 

Intensive Care Unit of Jinnah Hospital Lahore, Pakistan 

from January 2022 to May 2022.The sample size consists 

of 50 Registered nurses. It is calculated with 9% margin of 

Table 1: Demographic features of participants

Table 2 indicated that before intervention 38(76%) nurses 

The sample of 50 nurses included 42(84%) in age group 25-

35 year & 8(15%) in age group 36-45 year, and six (12%) male 

& 44 (88%) females, and 32(64%) have 2-10-year experience 

& 18(36%) greater than ten-year experience, and 28(56%) 

having General nursing diploma, 8(16%) Generic BSN 

degree, 10(20%) Generic Post RN & four (8%) MSN degree as 

shown in table 1.

25-35 Year

36-45 Year

Male

Female

2-10 Year

> 10 Year

General nursing diploma

Generic BSN

Generic Post RN

MSN

Categories Frequency (%)

42(84%)

08(15%)

06(12%)

44(88%)

32 (64%)

18 (36%)

28 (56%)

08 (16%)

10 (20%)

04 (08%)

Age

Sex

Experience

Quali�cation

Variable
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have incompetent practices whereas 12(24%) had 

competent practices. After education intervention, the 

competent score was raised to 32(64%) and incompetent 

practice score was 18(36%) as shown in table 2.

between 2-10 years. These �ndings are in accordance with 

Elbilgahy & Mohammed (2019) where (49.5%) nurses had 1-

5-year experience [19]. According to present study in terms 

of quali�cation, majority of participants 56% having 

General Nursing diploma and 8% having MSN degree. These 

�nding are in accordance with a study conducted in Egypt 

where 39.4% nurses were diploma holder [19]. The second 

part of discussion is related to the �ndings based on nurses' 

practices regarding care of external ventricular drain 

(EVD). The results of the study revealed that before 

educational intervention on EVD care nearly 38(76%) 

nurses' practices were incompetent. Knowledge and skills 

become obsolete if these are not put into practice, 

stressing that practice based knowledge is more 

meaningful which is observed in our results with the 

content related to good practices of EVD device 

maintenance. This study indicated that after receiving 

educational intervention based on AANN Guidelines for 

EVD care, the practices of nurses were improved 

signi�cantly (p<0.001). Dina Mohamed Maarouf (2020) also 

found a signi�cant improvement in practices of registered 

nurses, in a study conducted in Egypt [18]. The pretest 

results in this study were 5%, whereas the posttest results 

were 75% (p<0.001). The �ndings of our study were also 

consistent with those of Tsai-Yun Hsieh's study in Tainan 

[20]. This study found that nurses' pre-intervention 

practices were incompetent, but post- intervention 

practices were greatly improved with a consistent rate of 12 

% to 100 % (p<0.000). Souza (2020) in Brazil conducted an 

interventional study and reported a signi�cant difference 

in practices of nurses (p<0.001) after educational 

intervention in neurological ICU [16].

C O N C L U S I O N S

D I S C U S S I O N
Effective nursing care is necessary for all patients 

admitted in hospital, especially for traumatic brain injury 

patients. It is recommended that evidence based nursing 

care should be provided to patients for better patient 

outcomes. The objective of present study was to assess 

the effect of nursing guidelines on practices of nurses 

caring for traumatic brain injury patients with external 

ventricular drain in a public hospital of Lahore, Pakistan. 

The discussion was divided into two parts; the �rst part is 

concerned with the socio-demographic characteristics of 

participants. The second part contains the discussion of 

�ndings related to the nurses' practices. In Neurosurgery 

intensive care units, EVD is a lifesaving procedure. The 

practices of nurses play a major role in provision of good 

quality nursing care and to reduce the complications 

among patients who enduring EVD. According to present 

study, 42(84%) participants were between the ages of 25-

30 years. These �ndings are consistent with another study 

conducted by Ahmed et al., in 2017 which revealed that 

more than half (51%) of participant nurses were in the age 

group 25 -30 years. The �ndings of this study showed that 

majority of the participants 32(64%) had experience 

Bloom�eld J and Fisher MJ. Quantitative research 

design. Journal of the Australasian Rehabilitation 

Nurses Association. 2019 Aug; 22(2):27-30.

Peeters W, van den Brande R, Polinder S, Brazinova A, 

Steyerberg EW, Lingsma HF, et al. Epidemiology of 

t r a u m a t i c  b r a i n  i n j u r y  i n  E u r o p e .  A c t a 

Guidelines for the care of External Ventricular Drains (EVDs) 

have a statistically signi�cant impact on nurses' education 

in EVD care. Guidelines for EVD care considerably improve 

the nursing practices and reduced EVD consequences in 

patients with traumatic brain injuries.

F (%)

38 (76%)

12 (24%)

Pre-intervention Post-intervention

F (%)

18 (36%)

32 (64%)

Practices Categories

Incompetent practices

Competent practices

Table 2: Pre and post EVD care practice intervention score among 

Nurses

The result of the study proved that there is an effect of 

nursing guidelines on nursing practices among patients 

with traumatic brain injury as there was a signi�cant 

difference between pre and post interventional practices 

score among nurses regarding EVD care as evident by (P< 

0.001).

Table 3 shows the change in practices score of pre and post 

intervention, this was compared using Wilcoxon rank test. 

The �ndings revealed that there was a signi�cant 

difference between pre and post interventional practices 

score among nurses regarding EVD care as evident by (P< 

0.001). Furthermore, median scores of practices were 

improved as shown in table 3.

Pre-
intervention

Median

Post-
intervention

Median
Variable

Practices 
scores

N Median
Difference

Wilcoxon
(z) test P-value

50 12.00 12.0024.00 -8.732 <0.001

Table 3: Comparison of pre intervention practices score and post 

intervention practice score

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author(s) received no �nancial support for the 

research, authorship and/or publication of this article.

R E F E R E N C E S

[1]

[2]

DOI: https://doi.org/10.54393/pjhs.v3i05.195
Zafar S et al.,

Nursing Guidelines On Practices of Nurses Caring for Traumatic Brain Injury Patients

PJHS VOL. 3 Issue. 5 October 2022 Copyright © 2022. PJHS, Published by Crosslinks International Publishers
93



neurochirurgica. Supplement. 2015 Oct;157(10):1683-

96. doi: 10.1007/s00701-015-2512-7.

Kassardjian CD, Willems JD, Skrabka K, Nisenbaum R, 

Barnaby J, Kostyrko P, et al. In-Patient Code Stroke: A 

Quality Improvement Strategy to Overcome 

Knowledge-to-Action Gaps in Response Time. 

Stroke. 2017 Aug; 48(8):2176-2183. doi: 10.1161/ 

STROKEAHA.117.017622.

De Bonis P and Anile C. Post-traumatic hydroce-

phalus: The Cinderella of Neurotrauma. Expert 

Review of Neurotherapeutics. 2020 Jul; 20(7):643-6.

Siddiqui EU, Waheed S, Perveen F, Daniyal M, Raffay 

Khan MA, Siddiqui S, et al. Clinical outcome of 

paediatric patients with traumatic brain injury (TBI) 

receiving 3% hypertonic saline (HTS) in the 

emergency room of a tertiary care hospital. Journal 

of the Pakistan Medical Association 2019 Nov; 

69(11):1741-1745. doi: 10.5455/JPMA.296439.

Dewan MC, Rattani A, Gupta S, Baticulon RE, Hung YC, 

Punchak M, et al. Estimating the global incidence of 

traumatic brain injury. Journal of neurosurgery. 2018 

Apr; (1):18. doi: 10.3171/2017.10. JNS17352.

Adamson MM, Shakil S, Sultana T, Hasan MA, Mubarak 

F, Enam SA, et al.  Brain Injury and Dementia in 

Pakistan: Current Perspectives. Frontiers in 

Neurology. 2020 Apr; 11:299. doi: 10.3389/fneur. 

2020.00299

Khan M, Yaqoob U, Hassan Z, Uddin MM. Immediate 

Outcomes of Traumatic Brain Injury at a Tertiary Care 

Hospital of Pakistan-A Retrospective Study 2020.

Omar M, Moore L, Lauzier F, Tardif PA, Dufresne P, 

Boutin A, et al. Complications following hospital 

admission for traumatic brain injury: A multicenter 

cohort study. Journal of Critical Care. 2017 Oct; 41:1-8. 

doi: 10.1016/j.jcrc.2017.04.031.

Ahmed S, Venigalla H, Mekala HM, Dar S, Hassan M, 

Ayub S. Traumatic Brain Injury and Neuropsychiatric 

Complications.  Indian Journal of Psychological 

Medicine. 2017 Apr; 39(2):114-121. doi: 10.4103/0253-

7176.203129.

Hepburn-Smith M, Dynkevich I, Spektor M, Lord A, 

Czeisler B, Lewis A. Establishment of an External 

Ventricular Drain Best Practice Guideline: The Quest 

for a Comprehensive, Universal Standard for External 

Ventricular Drain Care. Canadian journal  of 

neuroscience nursing. 2016 Feb; 48(1):54-65. doi: 

10.1097/JNN.0000000000000174.

Fried HI, Nathan BR, Rowe AS, Zabramski JM, Andaluz 

N, Bhimraj A, et al. The Insertion and Management of 

External Ventricular Drains: An Evidence-Based 

Consensus Statement: A Statement for Healthcare 

Professionals from the Neurocritical Care Society. 

Journal of Neurocritical Care. 2016 Feb; 24(1):61-81. 

doi: 10.1007/s12028-015-0224-8.

Fang W, Wei A, Zhu Y, You W, Wang H, Wen L, et al. 

Contribution of Patient Care Technicians to the 

Prevention of External Ventricular Drain Infection: A 

R e t r o s p e c t i ve  S t u d y.  C a n a d i a n  j o u r n a l  o f 

neuroscience nursing. 2021 Feb; 53(1):44-48. doi: 10. 

1097/JNN.0000000000000561.

De Oliveira-Costa RR, De Medeiros SM, Martins JC, 

Paiva-de Menezes RM, Souto-de Araújo M. O uso da 

simulação no contexto da educação e formação em 

saúde e enfermagem: uma re�exão acadêmica. 

Espaço para a Saúde-Revista de Saúde Pública do 

Paraná. 2015 Mar;16(1):59-65.

Muralidharan R. External ventricular drains: 

Management and complications. Surgical neurology 

international. 2015 May; (6)271-4. doi: 10.4103/2152-

7806.157620.

Souza RC, Siqueira EM, Meira L, Araujo GL, Bersaneti 

MD. Nurses' retention of knowledge about external 

ventricular shunt. Cuidarte Magazine. 2020 Apr;11(1).

Woodward S, Addison C, Shah S, Brennan F, MacLeod 

A, Clements M. Benchmarking best practice for 

external ventricular drainage. British journal of 

community nursing. 2002 Jan;11(1):47-53. doi: 10. 

12968/bjon.2002.11.1.12217.

Mohamed Maarouf D, Faltas Marzouk Faltas S. 

External Ventricular Brain Drain: Effect of Nursing 

Guidelines on Internship Nursing Students' 

Performance. Egyptian Journal of Health Care. 2020 

Jun;11(2):500-10.

NA A, SS AR, SE H, AE AH. Assessment of Nurses 

Performance Regarding External Ventricular Drain 

among Children with Brain Tumor. Egyptian Journal 

of Health Care. 2021 Sep;12(3):945-55.

Hsieh TY and Chen CJ. A project on improvement of 

nursing personnel's external ventricular drainage 

knowledge and practice 2018.

[13][3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

DOI: https://doi.org/10.54393/pjhs.v3i05.195
Zafar S et al.,

Nursing Guidelines On Practices of Nurses Caring for Traumatic Brain Injury Patients

PJHS VOL. 3 Issue. 5 October 2022 Copyright © 2022. PJHS, Published by Crosslinks International Publishers
1394


	Page 1
	Page 2
	Page 3
	Page 4

