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Abstract Background The burden of cognitive, behavioral, and functional impairments after
traumatic brain injury (TBI) is still not highlighted much, but its impact on caregivers
is socio-economically relevant. The objectives of the study were to assess cognitive,
behavioral, and functional impairments in patients of TBI and its impact on caregiver

burden.

Materials and Methods A descriptive cross-sectional study was conducted using a
total enumeration sampling technique. Mini-mental status examination, neuropsychi-
atric inventory and Rappaport’s disability rating scale were used to assess patients’
cognitive, behavioral, and functional impairments, respectively. Zarit Caregiver Burden

Scale was executed to quantify the caregiver burden.

Results Fifty patients of TBI and their caregivers were enrolled. Among these,
24% had moderate cognitive impairments. Among behavioral symptoms, 40% had
agitation, 24% had depression, 18% had anxiety, and 16% had irritability. Moderate

Keywords functional disability was reported by 18% of the patients, while 2% reported severe
= traumatic brain injury  functional disability. Moderate to severe caregiver burden was reported by 8% of care-
= caregiver burden givers. Patients’ behavioral (r = 0.507, p <0.001), functional (r = 0.473, p = 0.001),
= disability rating scale  and cognitive (r = -0.438, p = 0.001) impairments had significant correlations with
= behavioral changes caregiver burden.
= outpatient Conclusion Patients develop cognitive, behavioral, and functional disability after
department TBI. The caregiver burden increases significantly with cognitive dysfunction, behav-
= rapport disability ioral symptoms, and impaired functional status of patients. Therefore, appropriate
rating scale support is to be provided to caregivers as well as patients.
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Introduction

Traumatic brain injury (TBI) is one of the foremost causes of
mortality and morbidity worldwide. It is a threat to the global
economy as well.'? Similar to other neurological and neuro-
surgical illnesses, TBI may result in cognitive, behavioral, and
functional disability and hence may result in caregiver bur-
den in all socio-economic classes.>* Cognitive deficits often
reported by the survivors of TBI may affect the continuous
rehabilitative and therapeutic process and affect the activ-
ities of daily living as well as the quality of life of the sur-
vivors.>” The burden of cognitive, behavioral, and functional
impairments after TBI is still not highlighted much, but its
impact on caregivers is socio-economically relevant.®

Though TBI can impact all cognitive domains, it most
often affects attention, processing speed, learning, memory,
and executive functions. Along with physical and functional
disability, cognitive impairment and behavioral symptoms
play a major role in long-term morbidity in TBI survivors.”®
Depression and anxiety are often seen in TBI survivors even
after discharge from hospital.® Emotional symptoms such as
depression or anxiety make the patient feel their injury and
disability more severe and results in a higher functional dis-
ability. Cognitive deficits and speech impairment in TBI can
cause communication problems which can make the patient
more stressed and dependent on caregivers. They express
difficulty in thinking of the right word, misunderstand the
meaning of words or sentences.!® Behavioral symptoms in
TBI survivors adversely affect the progress in recovery. The
behavioral problems range from emotional liability, depres-
sion, hyperactivity, anger, sensual inappropriateness, and
elopement. Behavioral problems of the patients can lead to
poor co-operation and reduced participation in their activ-
ities of daily living. Behavioral symptoms depend upon the
lobe that gets injured. Functional problems faced by TBI sur-
vivors that affect rehabilitation and personal or social life
include difficulty in walking, voiding, feeding, and inability
to self-care.!!-3

TBI recovery and outcomes generally affect the caregiver’s
well-being and can lead to caregiver burden. The caregiver
burden is stress, which is perceived by caregivers due to the
patient’s chronic illness or disabilities during the home care
situation. The course of recovery after a TBI can be lengthy
and challenging equally for the survivor and family caregiver.
Caregivers habitually ignore their health as well as family and
work responsibilities during the acute care, hospital stay, and
follow-up of the patient. They may have struggles in resum-
ing to preinjury functional level as the home care of patients
with TBI is time-consuming and laborious. At home, the care-
givers are responsible for providing the bulk of care, and they
can sense changes in psychological and physical well-being.
The adverse effect of these changes may be proportional
to the TBI severity, recovery process, outcome, Survivor’s
care needs, family adaptation, and social or family support.
Existing literature has reported that family caregivers than
TBI survivors may experience more distress. Emotional
symptoms in caregivers such as anxiety or depression and
its adverse effects may stay longer in their life.'*'® Hence, we
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have undertaken this study to assess the impact of the cog-
nitive, behavioral, and functional status of TBI survivors and
burden among their caregivers.

Materials and Methods

We have conducted a cross-sectional study by means of a total
enumerative sampling method on 50 TBI survivors and their
caregivers attending the Neurosurgery outpatient depart-
ment in a tertiary level health care institute in North India
during a period of 6 months with data collection from April
to June 2018. We have obtained ethical clearance from the
Institute Ethics Committee. All adult patients suffering from
TBI were recruited from 3 months to 2 years after the initial
TBI. Patients with a Glasgow Coma Scale (GCS) score of 14 to
15 on their outpatient department visit were enrolled along
with their primary family caregivers, i.e., the family member
who was directly involved in the care of the patient. Consent
was taken from conscious patients (GCS 15) and caregivers
after explaining the objectives of the study and the confiden-
tiality of the data was ensured. As the patients of GCS 14 are
having some degree of impairment in consciousness, consent
was taken from the family caregiver. We excluded patients
and caregivers with a communication deficit.

Instruments

We used the mini-mental status examination (MMSE) which
is a short and simple tool to measure the cognitive function
of patients. It helps the assessment and screening of cognitive
function of the hospitalized patients as well as the follow-up
patients. It evaluates the cognitive functions including ori-
entation, memory, concentration, recall, linguistic, regis-
tration, and the ability to perform simple instructions. The
scoring of MMSE is from 0 to 30, where lower the score
higher the degree of cognitive impairment. A score of 24 or
more describes the normal cognition and the cognitive defi-
cit is graded based on the score as mild (20-25), moderate
(10-19), or severe (<9).1

We used the Neuropsychiatric Inventory Questionnaire
(NPI-Q) to quantify the number of behavioral changes in the
patients. It assesses 12 symptoms of behavioral disturbances
in patients including delusion, hallucination, depression/
dysphoria, anxiety, agitation/aggression, elation/euphoria,
apathy/indifference, disinhibition, irritability/liability, motor
disturbance, nighttime behaviors, and appetite or eating dis-
orders. As the NPI score increases behavioral symptoms also
increase. To identify behavioral symptoms, we interviewed
the family caregiver who stays with the patient and knows
the patient’s behavioral changes. The NPI-Q was adminis-
tered to the caregiver in the absence of the patient. NPI-Q is a
simple tool with high reliability as well as validity.?

Rappaport disability rating scale (DRS) was executed to
estimate the functional status, impairment, disability, and
handicap of the patients.?! The score ranges from zero to 29,
where zero designates no disability and 29 designates com-
plete extreme vegetative state or death. As the DRS score
increases, functional disability also increases.
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Zarit caregiver burden scale contains 22 questions based
on the psychological domain of caregivers and examines the
burden associated with disability, emotional disturbances,
and home care needs of the patients. The scale consists of a
five-point Likert scale where the caregiver is asked to report
each item from “never” to “nearly always present.” The score
ranges from O to 88, and a higher score signals higher care-
giver burden.?

The severity of TBI was graded through admission GCS
score of the patient where the GCS between 13 and 15 is con-
sidered as mild TBI, GCS between 9 and 12 as moderate, and
GCS between 3 and 8 as severe.?

We used the Statistical Package for Social Science (SPSS
version 20.0) for data analysis. The independent t-test was
used to compare the caregiver burden with and without
the presence of each behavioral symptom in the patients.
Pearson correlation coefficient was computed to assess the
linear relation of caregiver burden with MMSE score, NPI-Q
score, and DRS score. Two-tailed tests were used and p < 0.05
was considered significant.

Results

Sociodemographic and clinical profiles of the TBI survivors
are presented in =Table 1. Out of 50, 32 (64%) of the patients
were less than 40 years of age. The mean age of patients was
36.23 + 12.21 years, with the range of 19 to 67 years and 76%
of the patients were males. The majority of them (80%) were
married, 60% of the patients had education up to 10th class,
44% of patients were nonskilled employees, and 36% were
unemployed. The mean per-capita income was ¥ 3,616.23 *
1,097.72 with a range of ¥500 to 20,000. For 66% of the
patients, duration since injury was 3 to 6 months. TBI was
due to road traffic injury in 86% of the patients; 48% of
the patients suffered severe TBI followed by moderate TBI
in 36%.

=Table 2 shows the socio-demographic profile of care-
givers. The caregivers’ mean age was 37.51 * 13.82 years.
Parents (20%) and spouses (20%) consisted of almost half of
the caregivers. Nearly two-thirds of the family caregivers
(62%) were female and more than three-fourths of the care-
givers (80%) were married. Nearly half of the family caregiv-
ers were unemployed and below the poverty line (54%). Half
of the caregivers were educated up to 10th class. The major-
ity of the caregivers were healthy.

Cognitive Dysfunction of Patients with TBI

Cognitive dysfunction based on the MMSE score of the
patients is shown in =Fig. 1. Out of 50 patients, 64% of
the patients were found to have normal cognition (MMSE
score 24-30), but 24% had moderate, and 12% had mild cog-
nitive dysfunction.

Behavioral Symptoms of Patients with TBI

Behavioral symptoms of patients with TBI based on NPI-Q is
depicted in =Fig. 2. Out of 50 patients, 40% had agitation, 32%
had appetite disturbance, 24% had symptoms of depression,
18% had anxiety, and 16% had irritability. None of the patients

Table 1 Profile of the study patients

Characteristics of patients | (n =50)
Mean + SD or f (%)
Age (y) 36.23 +12.21
Up to 40 32 (64)
41-60 10 (20)
>60 8(16)
Gender
Male 38 (76)
Female 12 (24)
Marital status
Unmarried 10 (20)
Married 40 (80)
Educational status
Illiterate 8(16)
Upto 10 31(62)
Senior secondary 7(14)
Graduate 4(8)
Occupation
Skilled employee 10 (20)
Nonskilled employee 22 (44)
Unemployed 18 (36)
Monthly per capita income () 3,616.23 £1,097.72
<5,000 43 (86)
>5,000 7(14)
Duration since TBI
3to6mo 33 (66%)
6motoly 9 (18%)
>y 8 (16%)
Mode of injury
Fall from height 5 (10%)
Road traffic accident 43 (86%)
Violence 2 (4%)
Severity of TBI (Admission
GCS)
Mild (13-15) 8 (16%)
Moderate (9-12) 18 (36%)
Severe (3-8) 24 (48%)

Abbreviations: GCS, Glasgow Coma Scale; TBI, traumatic brain injury;

SD, standard deviation.

had hallucination. Very few patients had problems of elation,
apathy, disinhibition, irritability, and motor disturbances.

Functional Impairment/Status of the Patients with TBI

~Fig. 3 shows the functional status of patients based on the
DRS score (rapport disability rating scale of the patients). Out
of 50 patients, 64% of the patients did not have any disability,
but 18% had moderately severe, 8% had moderate, and 6% had
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Table 2 Sociodemographic profile of the caregivers

Characteristic of caregivers | (n=50)
Mean + SD or f (%)

Age (y) 37.51+13.82

Up to 40 30 (60)

41-60 12 (24)

>60 8(16)
Relation with patient

Spouse 10 (20)

Parents 10 (20)

Siblings 8(16)

Children 6(12)

Other 16 (32)
Gender

Female 31(62)

Male 19 (38)
Occupation

Skilled employee 8(16)

Nonskilled employee 15 (30)

Unemployed 27 (54)
Marital status

Unmarried 10 (20)

Married 40 (80)
Family type

Joint 24 (48)

Nuclear 26 (52)
Educational status

Illiterate 3(6)

Up to 10th standard 25 (50)

Senior secondary 15 (30)

Graduate 7(14)
Self-reported health status

Healthy 48 (96)

Unhealthy 2(4)
Having helper at home

Yes 8(16)

No 42 (84)

Abbreviation: SD, standard deviation.

a partial type of disability. Only 2% of the patients had a mild

and severe type of disability.

Burden among Caregivers

Figure 4 depicts the burden of caregivers based on the Zarit
caregiver burden scale. It shows that 82% of the caregivers
had little or no burden, 10% of the patients had moderate to

severe burden and 8% had a mild to moderate burden.
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Table 3 Correlation of cognitive-behavioral functional status
of the patients with caregiver burden

Patient’s Caregiver burden score p-value
variable “correlation coefficient (r)”

MMSE score -0.44 0.001°
NPI-Q score 0.51 <0.001°
DRS score 0.47 0.001°

Abbreviations: DRS, disability rating scale; MMSE, mini-mental status
examination; NPI-Q, Neuropsychiatric Inventory Questionnaire.
3p-value < 0.05.

Impact of Patient’s Cognitive, Behavioral, and
Functional Impairment on Caregiver Burden

Correlation co-efficient between patient’s cognitive, behav-
ioral as well as functional impairment and caregiver burden
was calculated to assess their influence on caregiver bur-
den. As shown in =Table 3, the significant negative correla-
tion between cognition score and caregiver burden score
(r=-0.44, p = 0.001) shows increased caregiver burden with
impairment in the cognitive function of the patient. Similarly,
the significant positive correlation between NPI-Q score and
caregiver burden score (r = 0.51, p <0.001) indicates more
caregiver burden with an increasing number of behavioral
symptoms. The caregiver burden did not show any associ-
ation with each behavioral symptom assessed. The signifi-
cant positive correlation between DRS and caregiver burden
(r=0.47,p =0.001) depicts higher caregiver burden with the
increasing level of disability.

Discussion

We conducted a descriptive cross-sectional study to assess
cognitive-behavioral and functional impairments in patients
of TBI and its impact on caregiver burden. Though patients
of TBI have good recovery,> many live with some degree of
cognitive, behavioral, and functional impairment.?>? Using
the total enumeration sampling technique, we enrolled
50 patients along with their family caregivers. Appropriate
standardized tools were used for data collection. The present
study showed that caregivers suffer the burden of a different

level while caring for patients of TBI at home. The caregiver
burden is linked with cognitive dysfunction, behavioral
symptoms, and functional impairment of the TBI survivor.

The data analysis of the study revealed that 36% of our
patients had mild to moderate cognitive impairment as
compared with a prevalence of 21 to 25% reported in the
literature.? Literature shows that there are initial and per-
sistent cognitive deficits in patients of TBIL.® Similarly, it is
also reported that TBI results in a severe deficit in processing
information, attention, short-term memory, executive func-
tions, and remote memory.’?426

In the present study, common behavioral changes present
in the patients of TBI included agitation, appetite and eating
disorders, depression, anxiety, and irritability. As compared
with 14% reported by de Guise et al, agitation was found in
40% of our patients. Disinhibition was reported by 4% of our
patients which was in line with 10% reported in literature.?
Depressive symptoms such as dysphoria, anxiety, and irri-
tability were present in approximately 20% of the patients
as compared with 25 to 40% of the patients reported in the
literature.>*” Prevalence of behavioral symptoms up to 80%
is reported in patients recovered after severe TBL® Patients
of TBI may suffer from persistent behavioral problem that
prolongs to later period of life.° Similarly, a decline in behav-
ioral status is seen as compared with the preinjury state
in social integration, productivity, and home instigations.
Approximately one-fourth of the patients suffer from social
and emotional problems.?”?°

As per literature, cognitive, behavioral, emotional, and
physical impairment is common in patients of TBI. The cogni-
tive and behavioral impairments could be due to the sequelae
of the complex cascade of microvascular ischemia, propor-
tional to the severity of TBI.>!>1630-32 The damage to the key
pathways of cognitive function due to white matter damage
is vastly related to cognitive impairment in patients of TBL.**

In the present study, approximately 35% of the patients
have reported varying degrees of disability which is slightly
lesser compared with more than 40% reported in previous
literature.>* Functional disabilities of the patients were
found to be affecting the daily activities such as feeding dif-
ficulties and employment status. In our patients, only 4% of
the patients were employable while 24% of patients were
not employable for the jobs they were already performing.
Previous studies show that patients do suffer disturbed func-
tional status following TBI. Limited range of motion, pain,
swelling, and erythema were the main consequences of TBI.
Other associated injuries such as spinal cord or peripheral
nerve injuries, fractures and amputations can also be the
cause of functional disabilities in patients.*!?34 Functional
impairment is also related to depressive signs in patients
of TBL.?

The family caregivers of patients with TBI in our study
reported a certain level of burden due to lack of time, stress
while giving care, financial burden, etc.; approximately 20%
of caregivers suffered varying degrees of burden. Similar
to present study findings, previous literature also shows
that caregivers of patients with TBI suffer from significant
levels of impairment in social adjustment, anxiety, and
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depression.' Literature reports up to 50% prevalence of bur-
den among caregivers of severe TBI.>** Few contributing fac-
tors to caregiver burden include lack of support, lack of time,
unawareness, financial burden, emotional challenges, coping
and other consequences of TBI.!143536

More than 80% of caregivers in our study suffered little or
no burden which was contradictory to the previous report
of 16 to 34% of caregivers of patients with TBI suffering bur-
den.' The less prevalence of burden among caregivers in our
study could be because of the inclusion of TBI survivors with
GCS 14 or 15. Hence, the burden experienced by caregivers in
our study might not be generalized to caregivers of patients
with TBI who continue to remain dependent or unconscious.
Burden experienced by the caregivers is multifactorial and
also is influenced by functional as well as the behavioral
status of the patients.®* It is evident that the functional sta-
tus of patients with GCS 14 or 15 is better compared with
patients with lesser GCS. The less prevalence of burden also
could be due to positive coping strategies used by the care-
givers. Literature has reported that caregivers use several
adaptive and maladaptive coping strategies to cope with
the patients’ illness.!” Consulting doctors, talking to friends/
family members, seeking practical help and denial were com-
monly used coping strategies by the caregivers.'”*” However,
the burden experienced by the caregivers of TBI or other
neurological illnesses may be higher in developing countries
like India due to the poor support system, inadequate use of
hospital services, home care strategies, and rehabilitation
facilities.?83

Our study also has found an adverse impact of the cogni-
tive-behavioral and functional impairment of the TBI survi-
vors on caregiver burden. Managing patients with behavioral
symptoms such as anxiety, depression, and irritability is
a stress-inducing task for the caregivers. They may have
to spend extra time and energy on taking care of patients
with behavioral changes. Based on the dependability of
the patients, caregivers also have to provide the necessary
assistance or support to the patient for meeting the activi-
ties of daily living. The present study also has identified the
dependency of patients in activities such as feeding, toilet-
ing, bathing, dressing, and transferring. Contrary to the find-
ing of Sherwood et al in 2004, we have elicited the relation
between functional deficit and burden among caregivers.
Pinquart and Sérensen in 2004 also had reported the relation
between functional impairment of the patients and the poor
well-being of the caregivers.® Similar to our finding, cognitive
dysfunction is found to be associated with caregiver stress in
other caregiving populations.®

Our study suggests that patients of TBI must be assessed
for cognitive, behavioral, and functional deficits during fol-
low-up to facilitate appropriate rehabilitation. Patients with
cognitive and behavioral impairment may benefit from indi-
vidualized cognitive behavioral therapy.>? Nurse-led assess-
ment and brief counseling of the patients are proven to be
effective in neuropsychological rehabilitation® and can aid
to overcome the underutilization of neurorehabilitation
services in developing countries like India.** The caregivers
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require constant support and empowerment to overcome
the challenges they face. The impact of patients’ cognitive,
behavioral, nutritional and functional status on neurological
outcome and caregiver burden prompt the health care pro-
fessionals to carefully look into these aspects of the patients
with TBI so that appropriate therapies can be initiated.®4! It
will also help to alleviate caregiver burden and improve the
quality of life of TBI survivors and their family caregivers.

We had directly interviewed patients and caregivers
with the help of selected standardized tools. The cognitive
and functional status of the patients was evaluated directly
using appropriate tools rather than trusting on caregivers’
observation or perception. Further studies can be conducted
to assess the effectiveness of specific cognitive, behavioral,
and rehabilitative interventions on improving the cognitive,
behavioral, and functional deficits of patients with TBI and to
assess the coping strategies among their caregivers.

Conclusion

TBI survivors do suffer cognitive, behavioral, and functional
dysfunctions after injury. During the provision of care, care-
givers suffer the burden of different levels. The caregiver
burden is significantly increased with cognitive dysfunction,
behavioral symptoms, and impaired functional status of the
patients with TBI. Nurses or other health personals can be of
ideal support by providing maximum aid and help by being
guides, counselors, and health educators to both patients as
well as caregivers.
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