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A cross sectional study of neuropsychiatric problems in 
patients with traumatic brain injury treated in a 

tertiary care rehabilitation center 
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OBJECTIVES: 

1. To measure and describe the nature and prevalence of neuropsychiatric problems and 

psychiatric disorder after Traumatic Brain Injury (TBI). 

2. To measure disability consequent to TBI. 

3. To study the association if any between socio-demographic variables, trauma related 

variables, cognitive status, presence of psychiatric illness prior to TBI and co-morbidities 

with the occurrence of neuropsychiatric problems and disability. 

. 

METHODS:  

Adult patients with TBI, who are admitted in Rehabilitation Institute who fulfil selection criteria 

are recruited into the study. The using standard tools neuropsychiatic symptoms, cognitive status, 

disability were measured. Clinical interview and review of records gave information about TBI 

and psychiatric disorders. Descriptive analysis of the outcomes was done. Comparison was made 



between different groups with appropriate statistical tools. Univariate regression analyses were 

performed for all associated factors. Multivariate analysis was done for factors found to be 

associated by adjusting for other factors.  

 

RESULTS: 

In the subjects under study 30% had psychiatric disorders. 94 % of them had neuropsychiatric 

symptoms. Operation having been performed on them increased the risk significantly by 5 times 

for both outcomes. Indicating more severe head injury leads to greater neuropsychiatric 

morbidity. Distribution of NPI scores was skewed to right. Its median was 11.5 with inter-

quartile range from 5 to 8. Symptoms of depression, agitation/aggression and irritability/lability 

had high care-giver distress. Symptoms of appetite change, irritability/lability, 

agitation/aggression and apathy and indifference had high burden scores on the patients. 

 Alcohol consumption at the time of injury and severity of injury measured in GCS was 

associated with worse level of functioning in Ranchos Los Amigos Level of Cognitive 

functioning scale. The same were associated with patients not assessable for cognitive function 

through Addenbrooke’s Cognitive Examination- Revised test.  

Distribution of Disability scores was skewed to right. It had a median of 7.25 with an inter-

quartile range of 4 to 17.Presence of weakness in more than one limb was significantly 

associated with greater disability as measured by Disability Rating Scale. 

 

 

 

 



 

  CONCLUSION: 

The prevalence of psychiatric disorder and neuropsychiatric symptoms in patients with traumatic 

brain injury admitted in the tertiary care Physical Medicine and Rehabilitation facility was very 

high. Needing a neurosurgery, a marker for severe injury was significantly associated with these. 

Presence of weakness of 2 or more limbs and consumption of alcohol at the time of injury was 

significantly associated with higher disability. The neuropsychiatric symptoms of 

agitation/aggression, irritability and weight/ appetite change were the most burdensome 

symptoms to patients and caregivers. 

Treatment of patients with TBI should involve a multidisciplinary approach, in which there is a 

close collaboration between neurologist/neurosurgeon, physiatrist, family physician, social 

worker, psychologist, family members, patient and the psychiatrist. 
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�	���������	���	�A�������	���	�����A��	���	�W���V	������	������	�A����_AA��	������������%'�( �!#���$)/��� �$+�� �!��!��!, (!%��#!))!*����%�)"����"���.,$/�����",) ���bH12345;H12345734<HD789:EFG48=��@?�@@�&���A�T�_�����	�A�	�TA����	�̀��������������	����W����������'!' !�����# �$� $�,%� �(�-$������.,$/��bH12345G4F3LF=�>�?�B��&@���A��	�̂���A�����T�	������������)��'�̀�� ,$-��(���S!))!*�����$�,%� �(�U$������.,$/��I344Hc42FGHd6GE5J7H12345;=�N?���&����



�����������	
��
������������������������������������	�����������	�������������������������������������� !"#$%!&'�% #"%()�$!�*����+�,)-.&'�()(%-/�&!0�$!1%-(&#$%!�2-%")33$!4�32))0�()0$&#%-3��56789:6;<=6>?@AB=CDEFB8G���H�I�JK�J����������������J���-& (&#$"�.-&$!�$!L -/�&!0�$#3�!) -%.)M&,$%-&'�3)N )'&)��OCDEF9PQA6789:6>BAQF6RSG�TTH���UKJ�����*�V���������������W��������J��T���%!4K#)-(�% #"%()�1%''%X$!4�M)&0�$!L -/��56Y:Z9P:6[?Z6RCCBEG��JH�TUK�����V�V�������*V�������������V�����V���������\������W������V���	��V�������	��������J���&���(2&$-)0�&X&-)!)33�&!0�)(2'%/()!#�% #"%()�&1#)-�#-& (&#$"�.-&$!�$!L -/��56]?PZ6̂AP@SP6_?FP̀98G�JTH�I�K�J����V�V�������*��	V�������V�����V�������V���*���������������������������\������W����J���.���M&-&"#)-$3#$"3�%1�$(2&$-)0�&X&-)!)33�&1#)-�#-& (&#$"�.-&$!�$!L -/��56Y:Q6>?@AB=CDEFB86aBEG�bH�T��KU������V���W������	���V���������VV�\����������\V���������������J��M)�&33%"$&#$%!�.)#X))!�M)&0�$!L -$)3�&!0�23/"M$&#-$"�0$3%-0)-3+�1$!0$!43�1-%(�#M)��)X��&,)!������V2$0)($%'%4$"��&#"M()!#��-)&��# 0/��cAP9:6Y:dG�JIH��TIKbI�������������������V�V	��W��V���������������W���J������!"$0)!")�%1�($'0�&!0�(%0)-&#)�.-&$!�$!L -/�$!�#M)��!$#)0��#&#)3��J��J��cAP9:6Y:dG�J�H�bUKIb�����	�V�������V����W���V���������I���)()!#$&�&1#)-�#-& (&#$"�.-&$!�$!L -/��Y:Q6OCDEFBe?A9PQAG�JU�� 22'�JH���TKJ�U�����V�������������������\�����������������	�������U���3/"M$&#-$"�)11)"#3�%1�#-& (&#$"�.-&$!�$!L -/��[?Z656RAS?Z6fBAE?C6Y:Z9PgG��TH��I��K�T��



����������	
�����	�����������
�����������������
����
���	������������������������ !"# $%�&!'$!(�)*�+&#$,�$,-.&��!/$0!"$)1)2��$,�
.&)/!�3456789:;<4=>;7?@>9ABC�DEFG��HHI�FJ�0$�%.��$),���F����
�����������
����
�����K���������������L���1$,$%#1�%)&&!1# !��)*�#22&!��$'!�+!M#'$)&�#* !&� &#."# $%�+&#$,�$,-.&��N789:;<OPQ4=>65;Q7RS>A789:;<P4>C�DHG�DHHI�������K��������������K
����
������T�������������D���)� I &#."# $%�� &!���0$�)&0!&���"/ )"��*)11)($,2�#�M!#0�$,-.&�U�0)!��#",!�$#�*)&� M!�!'!, �$,*1.!,%!� M!�0!'!1)/"!, �)*���"/ )"�V�W;6>A7XAYC�DHG�ZZHIFH�����
��
��������
�����
�������������
��[������������������������������,#"$%�$"#2$,2�$,�"$10� &#."# $%�+&#$,�$,-.&�U��.//)& �*)&� M!� M!)&��)*�"!0$#1� !"/)&#1�'.1,!&#+$1$ ��3;4=7\=QP7]9̂7_9=6̀>SC�FLG�DH��IDL�����a������������������	�����������������!.&)/��%M$# &$%�/&)+1!"��#* !&� &#."# $%�+&#$,�$,-.&�U�.,&#'!1$,2� M!��$1!, �!/$0!"$%�\PQ4=<P<b65>4PC�H�G�D�FI��H��������
�����H���M!�!**!% �)*�")0!&# !� )��!'!&!� &#."# $%�+&#$,�$,-.&����K���),�0$**!&!, �#�/!% ��)*�"!")&�U�#��!1!% $'!�&!'$!(�N7RS>A7cdO789:;<OPQ4=<SC��ZG��ZZID��D������

����������a
�������T���������������#,� &#."# $%�+&#$,�$,-.&��%#.�!�/��%M$# &$%�0$�)&0!&�V�N789:;<OPQ4=>65;Q7RS>A789:;<P4>C�D�G�LD�I�Z�T
������K������
�����������������
������D�FD���$� .&+#,%!��$,�/&)�)0����&$2M IM!"$�/M!&!�%), &$+. $),� )�1#,2.#2!�3;4=789:;<SC�LFG�ZE�IE���

















APPENDIX A 

STUDY INFORMATION SHEET: 

TITLE OF THE STUDY: A cross sectional study of neuropsychiatric problems in patients with 

traumatic brain injury in a tertiary care rehabilitation center  

I am Dr.Kattula Dheeraj. I am a post graduate student of Psychiatry Department in Christian Medical 

College, Vellore. I am now doing a project as a part of my higher studies. The project is about looking 

at Psychiatric morbidity in patients with recent traumatic brain injury. During this project you and 

your caregiver have to undergo an interview. You and your caregiver will be asked a few questions 

about your background, your injury, treatments you received and also your current problems. 

You are invited to participate in this project. You have to read this information leaflet very carefully 

and understand what is written. We will give you a copy of this information for you to keep. I will be 

happy to answer any doubts or questions you have. Your participation in this study is entirely 

voluntary. Taking part in this study will not affect your regular treatment in any way. If you do not 

wish to take part, you will continue with regular treatment as usual. Even if you agree to take part, 

you can change your mind at any time and leave the study. This will not affect your treatment in any 

way. I will request totally around 100 patients to participate in this project. 

If you wish to take part, I will ask you to sign a form or give your thumb impression, saying that I 

have explained all the details to you and that you are willing to take part. Even after signing, you 

may change your mind and cancel it at any time. 

Your personal details will be kept anonymous and confidential. However, your medical notes may be 

reviewed by people involved in the study, without your additional permission. The results of this 

study may be published in a medical journal in future but you will not be identified by name in any 

publication or presentation of results. 

The research committee and the ethics committee of the Christian Medical College, Vellore, have 

approved this study.  This means that a group of doctors of this hospital have studied this plan and 

have given permission for me to do this study. 

If you have any doubts, or want additional information, contact any of the following in this hospital. 

We can be contacted at the following address: 

 

Dr.Kattula Dheeraj                Dr. Anna Tharyan 

Post graduate Registrar                     Professor,

         Department of Psychiatry, 

Christian Medical College, Vellore 632002 



APPENDIX B 

CONSENT FORM 

 

 In signing this document I am giving consent to be interviewed by Dr. Kattula 

Dheeraj, Post graduate student from CMC, Vellore. I understand that I will be part of the 

research study that will focus on psychiatric disorders in people with traumatic brain injury. 

 I further understand that I will be asked a few questions regarding my health status. 

My participation will be voluntary and granted freely. The answers will have no effect on the 

health or social services provided to me and my family. 

 I am assured that the information that will be collected from me will be used only for 

this study purpose and it will be kept completely confidential.  

 I understand that this study will develop a better understanding about psychiatric 

problems in people with traumatic brain injury 

 

 

 

 

 

Date:                                                                                     Respondent’s Signature 

Witness - 

Relationship - 

 

 

 



Sociodemographic Data 

Name : Mr/Mrs/Ms 

Age [in years]: 

Gender: Male/ Female 

Hospital Number: 

Informant: 

Education :  No Formal Schooling / Primary / Secondary/ Higher Secondary/ Graduation/ Post 

Graduation/ Professional  

Years of education: 

Occupation  

Current  : Unemployed/ Unskilled/skilled/ Professional/ Self employed 

 

 Pre injury: Unemployed/ Unskilled/skilled/ Professional/ Self employed 

Residence: rural/ urban 

Telephone: 

Religion: Hindu/Muslim/Christian/Others 

Marital Status: Single/Married/Divorced/Widowed/Separated 

SE Status: High / middle/ low [scale is available in appendix D] 

Income: 

Other Data related to trauma and psychiatric problems 

GCS at presentation 

TBI: Moderate/ Severe 

History of pre injury alcohol consumption 

Admitted for how long 

 In ICU 

 In ward 



 In Rehab 

When did trauma occur: 

Time from trauma till current assessment: 

Nature of Injury: Closed / Penetrating 

Operation  

 Done /not done 

 What operation 

h/o previous head injury: Yes/ no 

Imaging findings: 

 

 

 

Psychiatric history 

h/o previous psych illness: Yes/ no 

h/o psych meds: yes/ no 

h/o seizures: yes /no 

• Asso with Trauma  

• Before trauma 

• Last seizure 

 

h/o family members with psychiatric illness: Yes/ no 

if yes what... 

h/o family members with Seizures 

Patient’s Current neuropsychiatric problems: [from  NPI] 

Patient’s current psychiatric disorder: 

Patient’s Past Psychiatric diagnosis: 

 

 

 



Cognitive Problems: 

Current cognitive score on ACE-R [Addenbrooke Cognitive Examination Revised] 

Attention/orientation:   /18 points, 

Memory:              /26 points, 

Ffluency:             / 14 points 

Language:          / 26 points and  

Visio-spatial:        / 16 points 

Rancho Los Amigos Level of cognitive functioning score 

Physical Problems: 

 

Any associated physical problems: 

Monoplegia/Monoparesis 

Hemiplegia/Hemiparesis 

Quadriplgia/ Quadriparesis 

Fractures  

Preexisting DM, HT, IHD, Hypothyroidism 

 Others 

Disability: 

Rappaport Disabiity Rating score 

Total 

Eye Opening 

Communication Ability 

Motor Response 

Feeding 

Toileting 

Grooming 

Level of Functioning 

Employability 

Any Complaints: 

[patients and caregivers] 



Modified Kuppusamy Scale [2012 revision] 

Education 

1. Profession or Honors..............................................7     
2. Graduate or Post Graduate.....................................6 
3. Intermediate or post high school diploma..............5 
4. High school certificate...........................................4 
5. Middle school certificate........................................3 
6. Primary school certificate.......................................2 
7. Illiterate..................................................................1 

Occupation 

1. Professional..........................................................10 
2. Semi Professional...................................................6 
3. Clerical shop/ Farmer.............................................5 
4. Skilled worker........................................................4 
5. Semi skilled worker................................................3 
6. Unskilled worker....................................................2 
7. Unemployed...........................................................1 

Family Income per month 

1. > Rs 30,375...........................................................12 
2. Rs 15,188-30,374..................................................8 
3. Rs 11.362-15,187..................................................6 
4. Rs 7,594-11,361....................................................4 
5. Rs 4,556-7,593......................................................3 
6. Rs 1521-4,555.......................................................2 
7. < Rs 1520..............................................................1 

 SOCIO ECONOMIC CLASS SCORE 

1 Upper 26-29 

2 Upper Middle 16-25 

3 Lower Middle 11-15 

4 Upper Lower 5-10 

5 Lower <5 
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Rancho Los Amigos Levels of Cognitive Functioning: 

The Rancho Los Amigos Levels of Cognitive Functioning (RLA) were designed to measure 
and track an individual's progress early in the recovery period. They have been used as a 
means to develop "level-specific" treatment interventions and strategies designed to facilitate 
movement from one level to another. A RLA level is determined based on behavioral 
observations. The RLA scale designates eight levels of function: 

1. No Response 
The individual appears to be in deep sleep and is completely unresponsive to any stimuli. 

2. Generalized Response 
The individual reacts inconsistently and non-purposefully to stimuli. Responses are limited in 
nature and often the same regardless of the stimuli presented. Responses may include gross 
motor movements, vocalization, and physiologic changes. Response time is likely to be 
delayed. Deep pain evokes the earliest response.  

3. Localized Response 
The individual responds specifically but inconsistently to stimulus. Responses are directly 
related to the type of stimuli presented. For example, an individual's head will turn toward a 
sound or his/her eyes will focus on an object when presented. The individual may follow 
simple commands and may respond better to some people (i.e. family and friends) than 
others. 

4. Confused - Agitated 
The individual is in a heightened state of activity with severely decreased ability to process 
information. Behavior is non-purposeful relative to the immediate environment. Attempts to 
climb out of bed, remove restraints, and hostility are common. The individual requires 
maximum assistance to perform self-care activities. An individual may sit, reach, or walk, but 
will not necessarily perform these activities upon request. 

5. Confused - Inappropriate 
The individual appears alert and responds to simple commands fairly consistently. Agitation, 
which is out of proportion, (but directly related) to stimuli may be evident. Lack of external 
structure results in random or non-purposeful responses. Inappropriate verbalizations and 
high distractibility are common. Memory is severely impaired, but the individual may self-
feed with supervision and requires only assistance for self-care activities. 

6. Confused - Appropriate 
The individual shows goal-oriented behavior, but is dependent upon external input for 
direction. Response to discomfort is appropriate. Responses are incorrect due to memory 
problems, but are appropriate to the situation. Simple commands are followed consistently 
and carry-over for relearned activities is evident. Orientation is inconsistent but awareness of 
self, family, and basic needs is increased.  

7. Automatic - Appropriate 
The individual appears appropriate within hospital and home settings, goes through daily 
routine automatically but is robot-like, with shallow recall of activities performed. Has 
absent-to-minimal confusion and lacks insight. The individual frequently demonstrates poor 



judgment and problem solving and expresses unrealistic future plans. With structure the 
individual is able to initiate tasks or social and recreational activities. 

8. Purposeful - Appropriate 
The individual is alert and oriented, able to recall and integrate past and recent events and is 
aware of and responsive to the environment. Independence in the home and community has 
returned. Carry-over for new learning is present, and the need for supervision is absent once 
activities have been learned. Social, emotional and cognitive abilities may still be decreased. 
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