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ABSTRACT 
Background

Traumatic brain injury (TBI) is a significant cause of disability and mortality globally. 
Information regarding clinical presentation and management of TBI patients in 
the district hospital settings is inadequate, especially in low- and middle-income 
countries.

Objective

This study aims to describe the demographic and clinical profiles of traumatic brain 
injury patients in a district hospital setting in Nepal.

Method

This study was done at Chautara Hospital in Sindhupalchowk district from December 
2021 to June 2022. Sixty-one patients were included using non-probability sampling. 
The age and sex of patients, cause of injury, distance from the hospital, the severity 
of the injury based on the Glasgow Coma Scale, site of trauma on the head, and 
disposition of patients were analyzed.

Result

Sixty-one patients met the inclusion criteria out of which 29 were males and 32 were 
females. The mean age of the patients was 42.5 years. The most frequent cause was 
fall from height (23), and the most common injury site was the frontal region of the 
head (29).  Most patients had a mild injury (52) followed by severe (five). Only two 
patients had moderate injury. Forty-two patients sustained injury within 5 kilometres 
of the hospital. Thirty patients were referred to higher centres for further treatment. 

Conclusion

Falls from height is the most common cause of traumatic brain injury followed by 
road traffic accidents. As most of the cases are mild in severity, the availability of 
trained human resources and telemedicine consultation in district hospitals can 
substantially decrease referral to higher centres and therefore decrease the burden 
of traumatic brain injury patients in the higher centres.
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INTRODUCTION
Traumatic brain injury (TBI) is defined as a spectrum of 
brain injury with primary impact or secondary insults from 
impact leading to temporary or permanent impairment 
in brain function.1,2 TBI is the leading cause of severe 
disability in people under 40 in Africa and Southeast Asia.3 
90 % of estimated deaths due to injuries occur in low- and 
middle-income countries (LMICs) despite advancements 
in prevention and treatments.4,5 According to the Nepal 
Burden of Disease (NBoD) 2017 report, 9% of the estimated 
injuries-related deaths were attributed to trauma-related 
intracerebral haemorrhage.6

Sindhupalchowk district lies in the central part of Nepal 
90 kilometres (km) away from Kathmandu. This district 
has major rural areas which are prone to floods and 
landslides. Chautara hospital, a 15-bed hospital has a 
catchment population of 287,798 as of 2022 with the 
nearest neurosurgical facility (Dhulikhel Hospital) being 
50 km away.7,8 Factors like low socio-economic condition, 
unavailability of computed tomography (CT) and 
neurosurgeons, and delayed referral to a neurosurgical 
facility cause an adverse impact on the outcome of TBI 
cases.10,17 The unavailability of medicines and service 
facilities to serve those patients further complicates the 
management. Although some studies related to TBI have 
been conducted in Nepal, they are primarily based on data 
from tertiary-level hospitals.9-16

This study aims to describe the demographic and clinical 
characteristics of TBI patients managed in a district 
hospital in the central part of Nepal. This will have policy 
implications for the proper planning and management of 
neuro-trauma patients in Nepal.

METHODS
This study was conducted at Chautara Hospital of 
Sindhupalchowk district after approval from the Ethical 
Review Board of Nepal Health Research Council (protocol 
registration no: 635/2021 P) from December 2021 to 
June 2022. Patients were enrolled based on inclusion and 
exclusion criteria. Only the patients that met the criteria of 
TBI were included.18 Patients with pre-existing neurological 
disorders such as cerebrovascular disease, brain tumour, 
and dementia were excluded.

Patients were clinically evaluated with detailed history and 
neurological examination. After an initial assessment, TBI 
was graded as mild (13-15), moderate (9-12) and severe 
(≤ 8) based on the Glasgow coma scale (GCS). Our study 
variables were demographic characteristics (age, sex, site 
of trauma on the head, distance from hospital), cause of 
injury, the severity of TBI as mild, moderate and severe, 
length of hospital stay, disposition (discharged, admitted, 
referred or in-hospital mortality) and the reason for referral. 

The data regarding the profile of patients was stored 
and analyzed in electronic format using Microsoft Excel 
Spreadsheet. Mean, median, and mode were used for the 
analysis of continuous variables, and proportions were 
used for categorical variables. As our sample size was small, 
no attempt was made to analyze the relationship between 
the variables.

RESULTS
As shown in fig. 1 out of 63 patients, 61 were included 
in our analysis as two patients had a pre-existing stroke. 
Thirty were referred and 31 were kept for observation in 
the hospital.

Figure 1. Flowchart showing the process of recruitment and 
analysis in our study

Figure 2. Bar diaphragm showing an age-wise frequency of cases

Age and sex distribution

The age of patients ranged from 3 years to 89 years with 
a median age of 35 yrs (with Q1 and Q3 as 28 and 60 yrs). 
Thirty-one patients were adults between 21 and 50 years. 
23 patients were above 50 years.

Among the total patients, 29 were females and 32 were 
males with a male-to-female ratio of 1.1: 1.

Aetiology

The most common cause of TBI was found to be falls from 
height (23) followed by physical assaults (21) and road 
traffic accidents (17).

Site of injury and Clinical severity

The most common site of impact was on the frontal region 
(29) followed by the parietal region (18) as shown in table 
1.
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In our study, 54 patients presented with a mild TBI. Out of 
them, 23 were referred for neurological consultation for 
loss of consciousness, 30 cases were kept for observation 
and 1 case was discharged on request. Moderate head 
injury was present in two cases and both were referred 
due to loss of consciousness. Also, all of the total five 
cases of severe head injury were referred for neurological 
consultation after appropriate primary management.

Geographic location of injury

Out of the total patients, 42 cases were from places within 
a 5 km distance from the hospital and 55 from places within 
a 10 km distance from the hospital.

Disposition

Out of 54 cases of mild head injury, 23 cases were referred 
due to loss of consciousness, 30 cases were kept for 
observation and 1 case was discharged on request. Both 
cases of moderate TBI were referred elsewhere due to loss 
of consciousness. All cases of severe TBI (5) were referred 
after appropriate primary management.

Out of 61 cases, 31 were discharged after 24-hour 
observation. There was no mortality or further progression 
of symptoms in patients kept in observation for 24 hours.

DISCUSSION
Head and neck injury is one of the most common injuries 
presenting to the emergency department in tertiary health 
care centres in Nepal.8 Many patients with TBI have limited 
access to care due to the unavailability of trained manpower, 
resources, and suboptimal referral mechanisms.  Moreover, 
the cost of acute care and the long-term rehabilitation 
required for many of these patients further complicates 
the management. This study is the first of its kind to be 
conducted in a district hospital setting in Nepal with the 
aim to describe the clinical and epidemiological scenario  
and disposition pattern of TBI cases. 

Demographic and clinical profiles

Sixty-one patients were included in our study with a 
median age of 35 years. Our study shows that the male-to-
female ratio is almost equal. This is in sharp contrast with 
the previous studies conducted at Tribhuvan University 
Teaching Hospital, Kathmandu in 2021

where there was a strong male predilection for TBI.8 This 
could be attributed to the active involvement of females 
in outdoor activities and fieldwork in the rural setting as 

well as the progressive empowerment of women in socio-
economic activities in the post-earthquake period.21 Young 
population of 20 to 40 years forms the majority (26) of 
our cases. This can be because this age group forms the 
major proportion of the population and is economically 
active. This finding is similar to previously published 
relevant studies from Nepal and rural settings of other 
countries.17,22-25

Our study showed that falls from height was the most 
common cause of TBI. This might be due to difficult 
geographical conditions in the rural areas in the district. 
This seems to hold true for all rural settings.7 This finding 
correlates with the findings of studies related to neuro-
trauma conducted in various national-level tertiary care 
centres across the world.13,25,26

A similar study conducted by Feigin et al in the urban and 
rural populations in New Zealand and Ghimire et al. in the 
eastern part of Nepal showed that most TBI cases were due 
to falls and the prevalence is more in the young adult age 
group, especially the male.27-30

Our study showed the majority of TBI patients presented 
with a mild injury which is consistent with previous 
publications where almost 80% of TBIs are mild.8-10,13 The 
most common site of impact was the frontal part of the 
head (29) which is similar to the findings of studies done by 
Isokuortti et.al in Finland in 2010 and by Kayastha et al. in 
Nepal in 2020.12,30

Since our study is the first of its kind to be conducted at the 
district hospital level, we couldn’t correlate our findings to 
other studies done in a similar environment.

In our study, the majority of cases (42) were within the 
catchment area of 5 km from the hospital followed by a 
catchment area of 06 to 10 km (13 cases). The maximum 
area covered is within a radius of 10 km. This has an 
important policy implication as this hospital could serve 
as an important healthcare delivery centre for early 
intervention of neuro-trauma cases in the district if 
appropriate resources are made available.

Management and disposition

During our study, 29 cases were referred to higher centres 
for a head computed tomography (CT) scan. The major 
reason for referral was the loss of consciousness. More 
than half of the mild cases along with all of the moderate-
to-severe cases had to be referred. This indicates the need 
for neuroimaging modalities like a CT scan in our facility.  
Early clinical and radiological assessment by trained health 
workers and on-time telemedicine consultation in rural 
areas could help in minimizing referrals to tertiary care 
centres.  This would reduce both the cost as well as the 
hassle for the patients and their families. This could also 
reduce the burden of mild cases, which can be effectively 
managed in primary health centres, in the tertiary care 
centres of the country. 

Table 1. Location of Injury on Head

Site of Impact Frequency 

Frontal region 29

Temporal region 4

Occipital region 10

Parietal region 18
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This is a single-centre study conducted on a small number 
of patients. For this reason, the results of this study may 
not be fully generalized to other district hospitals in Nepal. 
Moreover, seasonal variability of trauma can not be 
addressed by this study due to the short duration of the 
study. 

CONCLUSION
This is the first study from Nepal addressing the 
management strategy in the rural hospital settting. Since 
the majority of TBI cases were mild, proper training of 
healthcare workers and monitoring/imaging facilities in 
district hospitals could vastly reduce the need for referral 

and therefore, the burden in the tertiary centres. However, 
a large-scale, multi-centric study is required to explore this 
topic further.

CONCLUSION
We are grateful to Dr. Tribhuwan Chandra Jha, Dr. Ashok 
Kumar Yadav, Dr. Samjhana Nepali, Dr. Kusha K.C., Dr. Dhiraj 
Poudel, Dr. Sushant Shrestha, Dr. Sabin Koirala, Mr. Bijendra 
Yadav, Mr. Asbin Paudel and the entire Chautara Hospital 
family for their helpful suggestions and encouragement. 
Thanks also go to Mr. Deepak Raj Joshi, Biostatistician at 
the Research Department of the Institute of Medicine for 
his help with data management.

REFERENCES
1.	 Parikh S, Koch M, Narayan RK. Traumatic brain injury. Int Anesthesiol 

Clin. 2007;45(3):119-35.

2.	 	O’Phelan K. Traumatic brain injury: definitions and nomenclature. 
Manual of traumatic brain injury: Assessment and management. 
2016 May 28:3-9.

3.	 Dewan MC, Rattani A, Gupta S, Baticulon RE, Hung YC, Punchak M, 
et al. Estimating the global incidence of traumatic brain injury. J 
Neurosurg. 2018 Apr 27;130(4):1080-97.

4.	 Murray CJ, Lopez AD. Global health statistics: a compendium of 
incidence, prevalence and mortality estimates for over 200 conditions. 
InGlobal health statistics: a compendium of incidence, prevalence 
and mortality estimates for over 200 conditions 1996 (pp. 906-906).

5.	 Cooper RS, Osotimehin B, Kaufman JS, Forrester T. Disease burden in 
sub-Saharan Africa: what should we conclude in the absence of data?. 
The Lancet. 1998 Jan 17;351(9097):208-10.

6.	 Nepal Health Research Council (NHRC), Ministry of Health and 
Population (MoHP), and Monitoring Evaluation and Operational 
Research (MEOR). Nepal Burden of Disease 2017: A Country Report 
based on the Global Burden of  Disease 2017 Study. Kathmandu, 
Nepal: NHRC, MoHP, and MEOR; 2019.

7.	 Thapa S, Upreti AR, Dawadi BR. Spectrum of Injury Presenting to 
Emergency Department in A Tertiary Care Hospital in Nepal: A 
Descriptive Cross-sectional Study. J Nepal Med Assoc. 2020 Sep 
27;58(229):664-667. doi: 10.31729/jnma.5248. PMID: 33068087; 
PMCID: PMC7580327

8.	 Sah H, Shrestha D, Rajbhandari B, Sedain G, Pradhanang A, Shilpakar 
S, et al. Temporal Delay in Neurosurgical Patients and Outcome in a 
Tertiary Care Center in Nepal. J Nepal Health Res Counc. 2021 Apr 
23;19(1):170-174. doi: 10.33314/jnhrc.v19i1.3429. PMID: 33934154.

9.	 Kafle P, Khanal B, Yadav DK, Poudel D, Karki T, Cherian I. Head Injury 
in Nepal: An Institutional Based Prospective Study on Clinical Profile, 
Management and Early Outcome of Traumatic Brain Injury in Eastern 
Part of Nepal. Birat J Health Sci [Internet]. 2019 Sep. 4 [cited 2021 
Oct. 13];4(2):750-4.

10.	 Stenholm E. Analysis of traumatic head injury in Kathmandu, Nepal.

11.	 Newall N, Gajuryal S, Bidari S, Karki A, Karki P, Bodkin P, et al. 
Epidemiology and Pattern of Traumatic Brain Injuries at Annapurna 
Neurological Institute & Allied Sciences, Kathmandu, Nepal. World 
Neurosurg. 2020 Sep;141:413-420. doi: 10.1016/j.wneu.2020.04.250. 
Epub 2020 May 11. PMID: 32407914.

12.	 Kayastha P, Neupane NP, Poudel S, Adhikari RB, Pandey CR. Diversity 
in imaging findings of head injury patients: Our experience in a 
tertiary level hospital. GMJ [Internet]. 2020Dec.28

13.	 Devkota H, Khadka NK, Rokaya PK, Giri PK. Spectrum of Diseases 
among Neurosurgical Patients in a Tertiary Care Hospital of Nepal: 
A Descriptive Cross-sectional Study. J Nepal Med Assoc. 2021 Feb 
1;59(234).

14.	 Khanal B, Kafle P, Singh SK, Yadav SK, Neupane B, Shakya I, et al. Early 
Outcome of Surgery in Pediatric Head Injury: Experience From a 
Tertiary Care Center in Eastern Nepal. JIOM [Internet]. 2020 Aug. 31 
[cited 2021 Oct. 13];42(2):16-20.

15.	 https://www.mohp.gov.np/eng/health-institutions/government/
district-hospitals

16.	 https://cbs.gov.np/district-profile

17.	 Yue JK, Upadhyayula PS, Avalos LN, Phelps RRL, Suen CG, Cage 
TA. Concussion and Mild-Traumatic Brain Injury in Rural Settings: 
Epidemiology and Specific Health Care Considerations. J Neurosci 
Rural Pract. 2020 Jan;11(1):23-33. doi: 10.1055/s-0039-3402581. 
Epub 2020 Mar 3. PMID: 32214697; PMCID: PMC7092729.

18.	 Menon DK, Schwab K, Wright DW, Maas AI. Position statement: 
definition of traumatic brain injury. Arch Phys Med Rehabil. 2010 Nov 
1;91(11):1637-40.

19.	 Cox M, Becker TD, Motsumi M. Head injury burden in a major referral 
hospital emergency centre in Botswana. Afr J Emerg Med. 2018 
Sep;8(3):100-105. doi: 10.1016/j.afjem.2018.02.003. Epub 2018 Apr 
30. PMID: 30456157; PMCID: PMC6223603.

20.	 Paudel AK. An Analysis Of Post Disaster Response Through 
Gender Perspective (A Case Study of Earthquake Affected Area Of 
Sindhupalchowk District) (Doctoral dissertation, Department of 
Sociology).

21.	 McKinlay A, Grace RC, Horwood LJ, Fergusson DM, Ridder EM, 
MacFarlane MR. Prevalence of traumatic brain injury among children, 
adolescents and young adults: prospective evidence from a birth 
cohort. Brain Inj. 2008 Jan 1;22(2):175-81.

22.	 Ugboko VI, Odusanya SA, Fagade OO. Maxillofacial fractures in a semi-
urban Nigerian teaching hospital: A review of 442 cases.  Int J Oral 
Maxillofac Surg. 1998 Aug 1;27(4):286-9.

23.	 Agrawal A, Agrawal CS, Kumar A, Lewis O, Malla G, Chalise P. Head 
injury at a tertiary referral centre in the eastern region of Nepal. East 
Cent Afr J Surg. 2009;14(1):57-63.

24.	 Beaumont A, Gennarelli T. CT prediction of contusion evolution after 
closed head injury: the role of pericontusional edema. In Brain Edema 
XIII 2006 (pp. 30-32). Springer, Vienna.

Original Article



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Page 403

25.	 Shrestha R, Shrestha SK, Kayastha SR, Parajuli N, Dhoju D, Shrestha D. A 
comparative study on epidemiology, spectrum and outcome analysis 
of physical trauma cases presenting to emergency department of 
Dhulikhel Hospital, Kathmandu University Hospital and its outreach 
centers in rural area. Kathmandu Univ Med J. 2013;11(3):241-6.

26.	 Joshi SK. A study of injuries and violence-related articles in Nepal. J 
Nepal Med Assoc. 2009 Dec 5;48(3):209-16.

27.	 Feigin VL, Theadom A, Barker-Collo S, Starkey NJ, McPherson K, 
Kahan M, et al. Incidence of traumatic brain injury in New Zealand: a 
population-based study. The Lancet Neurology. 2013 Jan 1;12(1):53-
64.

28.	 Feigin VL, Theadom A, Barker-Collo S, Starkey NJ, McPherson K, 
Kahan M, et al. Incidence of traumatic brain injury in New Zealand: 
a population-based study. Lancet Neurol. 2013 Jan;12(1):53-64. 
doi: 10.1016/S1474-4422(12)70262-4. Epub 2012 Nov 22. PMID: 
23177532.

29.	 Ghimire A, Nagesh S, Jha N, Niraula S, Devkota S. An epidemiological 
study of injury among urban population. Kathmandu Univ Med J. 
[Internet]. 2010 Feb. 19 [cited 2022 Oct. 14];7(4):402-7. 

30.	 Maas AIR, Menon DK, Adelson PD, Andelic N, Bell MJ, Belli A, et al. 
Traumatic brain injury: integrated approaches to improve prevention, 
clinical care, and research. Lancet Neurol. 2017 Dec;16(12):987-1048. 
doi: 10.1016/S1474-4422(17)30371-X. Epub 2017 Nov 6. PMID: 
29122524.

31.	 Isokuortti H, Iverson GL, Silverberg ND, Kataja A, Brander A, Öhman J, 
et al. Characterizing the type and location of intracranial abnormalities 
in mild traumatic brain injury. J Neurosurg. 2018 Dec 1;129(6):1588-
97. doi: 10.3171/2017.7.JNS17615. PMID: 29328003.


