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ABSTRACT

There have been many studies on the occurrence of anxiety and depression following traumatic
brain injury (TBI). However, these studies have primarily been conducted in developed countries
with unrestricted access to resources and care environments. It is unclear whether patients with
TBI in Southeast Asian countries, like Indonesia experience anxiety and depression to the same
extent, given the differences in care provision post-discharge. This study aimed to examine the
occurrence of anxiety and depression following TBI and their correlation with demographic
factors such as age and gender, as well as health-related data including time since injury, severity
of injury, functioning and disability, and social support. TBI patients were selected from medical
records of individuals who had been discharged from the neurosurgery unit at least one month
earlier and were capable of participating in a follow-up study. The hospital anxiety and depression
scale (HADS) was utilized to assess anxiety and depression levels. In this study, a total of 100
patients were recruited, comprising 60% with mild TBI and 40% with moderate TBI. The
findings revealed that 23% of the subjects experienced anxiety and 22% experienced depression.
Social support, functioning and disability, age, and time since injury were statistically correlated
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Introduction

raumatic brain injury (TBI) is the main

cause of mortality and disability glob-

ally [1, 2]. It is estimated that 69 million

people worldwide experience TBI each

year, with Southeast Asia and the Western

Pacific region carrying the highest dis-
ease burden [3, 4]. The majority (93%) of road traffic
fatalities happen in developing countries [3]. More than
70% of trauma-related deaths are anticipated to occur in
low- and middle-income countries, where TBI is notably
prevalent [5].

The consequences of TBI can profoundly impair the lives
of survivors. Long-term physical, cognitive, psychologi-
cal, and emotional effects of TBI have been recognized [6-
8] including TBI. The psychological issues resulting from
TBI have been documented. The four-year aggregate ad-
justed odds ratios for developing an affective disorder fol-
lowing mild TBI were 1.2 (95% CI, 1.1%, 1.2%; P=0.001)
and 1.5 (95% CI, 1.5%, 1.6%; P=0.001) in patients with
and without prior affective disorders, respectively [9]. A
review of studies found that about 22.6% of patients with
a history of mild TBI did not exhibit depression or had
minimal symptoms, while about 29% displayed moderate
to severe depression. Additionally, around 29.3% of TBI
patients experienced extreme anxiety in comparison to the
control group [1, 10, 11].

In developed countries where access to essential re-
sources and supportive environments is not limited, previ-
ous research has shown overwhelmingly positive results.
There is uncertainty regarding the prevalence of psycho-
logical disorders in TBI patients in Indonesia, where the
post-discharge care conditions vary significantly [12].
Studies predicting the outcomes of TBI have used data
from low- and middle-income countries, where most
TBIs occur. However, the generalization of these data
to such contexts, particularly in Indonesia, cannot be as-
sumed [13]. Further exploration is needed to understand
the psychological impact of TBI in Indonesia.

In Indonesia, strong family bonds and support are evi-
dent through the prevalence of extended families and
adult children living with their parents [14]. Regular vis-
its among family members, especially during times of
illness or injury, reflect the deeply rooted social norm
of ‘tolong-menolong’ (mutual assistance) within Indo-
nesian village communities [15, 16]. In terms of indi-
vidualism across cultures, Indonesia was ranked 47th
out of 53 countries and regions, indicating a high level
of social support [17, 18]. Moreover, Indonesia is home
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to the world’s largest Muslim population, with Islamic
principles influencing various aspects of daily life [19].
However, there are limited hospitals offering rehabilita-
tion programs for patients with TBI post-discharge. Ac-
cess to central referral or tertiary hospitals is primarily
available to those who have sustained injuries. Given
the culture of mutual assistance and religious influence,
further exploration is needed to understand the potential
impact of TBI on anxiety and depression in Indonesia.
Thus, this study aimed to investigate the correlation be-
tween anxiety, depression, and health-related factors in
Indonesia among TBI patients.

Methods
Research design

This descriptive cross-sectional study was conducted
on 100 TBI patients hospitalized in the neurosurgery
unit at Kariadi Hospital. Total sampling was employed,
where every patient meeting the inclusion and exclusion
criteria was included in the study. Data collection was
conducted from December 2022 until February 2023.

Participants

The study recruited patients who met the following
criteria: 1) Being diagnosed with mild to severe TBI
but still oriented to time, place, and person when ap-
proached, 2) The age of between 18 and 65, 3) Passing at
least one-month post-hospital discharge and being avail-
able for follow-up, and 4) No spinal cord injury, history
of or current psychiatric disease, or terminal illness.

Instruments and data collection

The hospital anxiety and depression scale (HADS) is a
self-reported assessment tool used to evaluate psychiat-
ric issues. It consists of 14 items, with seven focusing on
anxiety and seven on depression. Each item is rated on
a four-point scale from 0 to 3, where a score of 3 indi-
cates more frequent symptoms. The total score for each
subscale ranges from 0 to 21 and is categorized as fol-
lows: Normal (07), mild (810), moderate (11-14), or se-
vere (15-21). The results of the results of the depression
“D” and anxiety “A” scales. Cronbach’s a values for the
whole scale and the depression and anxiety subscales
were 0.94, 0.88, and 0.92, respectively, demonstrating
scale consistency [12].

The disability rating scale (DRS) was used to assess
functioning and disability. It consists of eight items with
a total score of 29. The DRS was designed to gauge
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changes in recovery levels among adults with TBI by
indicating the degree of disability through total scores.
Aligned with the World Health Organization (WHO)
categories, the DRS evaluates impairment, activity limi-
tation, and participation restriction. Different clinical
levels of functioning and disability can be described us-
ing its total score, ranging from none (0), mild (1), partial
(2-3), moderate (4-6), moderately severe (7-11), severe
(12-16), extremely severe (17-21), vegetative state (22-
24), to extreme vegetative state (25-29). In-person as-
sessments using the DRS exhibit high inter-rater reliabil-
ity (r=0.97-0.98) and strong test re-test reliability [20].

The medical outcomes study-social support survey
(MOS-SSS) is a survey designed to evaluate the level
of social support available to patients with common and
treatable chronic diseases. It comprises 19 items and
uses a S-point rating scale, with responses ranging from
1 (never) to 5 (always). The survey is divided into four
subscales, including emotional/informational assistance,
practical assistance, affectionate assistance, and positive
social contact. More support was indicated by a higher
score on an individual scale or the overall support index.
The mean of the scores for each item within a subscale
was calculated to derive a score for each subscale. The
overall support index was determined by averaging the
scores from the four subscales and additional items. This
survey has been validated in Asian countries and dem-
onstrated strong reliability and validity when adminis-
tered to an adult sample in Taiwan, with Cronbach’s o
coefficients exceeding 0.80. In China, Cronbac’s a for
the whole scale was 0.98, and test re-test reliability was
determined with an intraclass correlation coefficient of
0.84. Its application in the TBI population has been doc-
umented [21] information on the psychometric proper-
ties of the MOS-SSS.

Demographic and health status data, including age,
gender, religion, marital status, educational level, oc-
cupation, average income, family situation, time since
injury, access to rehabilitation, and present symptoms,
were collected and examined from each patient’s medi-
cal record. Furthermore, the Glasgow coma scale (GCS)
was used to categorize TBI severity: Mild (GCS 13-15),
moderate (GCS 9-12), and severe (GCS 8) [22].

Results

The following information presents the demographic
characteristics of 100 participants in the study. The
Mean+SD age of the subjects was 32.70+12.26 years,
with ages ranging from 18 to 59 years. The majority of
participants (78%) were male, and the Mean+SD time
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since injury was 13.77+£6.79 months, with a range of
2-24 months. Approximately 58% of the subjects were
married, and 37% had an educational level below ju-
nior high school. Before the injury, 67% of the subjects
worked as laborers, a figure that decreased to 62% post-
injury. Unemployment rates increased from 12% to 21%
after the injury. The majority of the subjects were Mus-
lim (98%), and 93% lived with family members, rang-
ing from one to nine individuals. Motor accidents were
the primary cause of TBIs. Over half of the participants
reported experiencing current symptoms, such as head-
aches (57%), memory problems (12%), fatigue (5%),
and vision issues (1%).

The severity of injury, functioning and disability,
and social support

According to the GCS, 60% of the participants were
classed as having mild TBI, whereas 40% were diag-
nosed with moderate TBI. The median GCS score was
13, with an interquartile range (IQR) of four and a range
of 6 to 15. Concerning DRS-based functioning and dis-
ability, 78% of individuals had no disability, 6% had
mild disability, and 10% had moderate to severe dis-
ability. The overall mean of social support (3.32+0.74)
and four areas of social support, including emotional/
informational support (3.11+0.75), tangible support
(3.43+0.79), affectionate support (3.63+0.95), and posi-
tive social relationship (3.29+0.80), were moderate.
Table 1 shows that affectionate support received the
highest score, whereas emotional/informational support
received the lowest.

The overall mean of social support and the four so-
cial support areas, including: 1) Emotional/informa-
tional support, 2) Tangible support, 3) Affectionate
support, and 4) Positive social relationships, were mod-
erate (MeantSD social support 3.32+0.74; Mean+SD
emotional 3.11£0.75; MeantSD tangible=3.43+0.79;
Mean+SD affectionate 3.63+0.95; MeantSD positive
3.29+0.80). Table 1 illustrates that affectionate support
received the highest score, while emotional/information-
al support received the lowest.

Anxiety and depression

The HADS is divided into two scales: Anxiety and
depression. The majority of TBI patients reported nor-
mal anxiety levels (77.7%). Furthermore, the majority
of the participants exhibited normal levels of depression
(78.6%) (Table 2).
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Table 1. Frequency, percentage, Mean+SD, and median scores of the GCS, DRS, and social support of study participants

(n=100)
Score Items No. (%) MeaniSD Median
TBI
GCS score on admission Mild (13-15) 50(%0) 12.79+2.21 13 (4)
Moderate (9-12) 40(40)
None (0) 78(78)
Mild (1) 6(6)
DRS score Partial (2-3) 6(6) 0.87+0.20 0(0)
Moderate (4-6) 5(5)
Moderate severe (7-11) 5(5)
Social support 3.32+0.74 3.28 (1.24)
Emotional/informational support 3.11+0.75 3.00 (1.25)
Tangible support 3.44+0.79 3.50(1.25)
Affectionate support 3.63+0.95 4.00 (1.33)
Positive social interaction 3.29+0.80 3.33(1.33)
LAl

The relationship between the study variables: So-
cial support, functioning and disability, age, and
time since injury

and functioning and disability, and 5) Anxiety and de-
pression.

Discussion
Table 3 shows the results of bivariate correlation. Four

negative relationships were observed: Time after injury This study supports previous findings regarding anxi-

and anxiety, time after injury and depression, social
support and anxiety, and social support and depression.
Furthermore, four pairs of positive associations were
identified: 1) Age and anxiety, 2) Age and depression,
3) Anxiety and functioning and disability, 4) Depression

ety and depression following a TBI. However, the mech-
anism behind psychological challenges caused by TBI
is still unknown. The results showed that anxiety levels
among patients after TBI were approximately 22.3%,
and depression levels were around 21.4%. A study inves-

Table 2. Frequency, percentage, Mean+SD, and median scores of the HADS (n=100)

HADS No. (%) MeanSD Median
Normal (0-7) 77(77)
Mild (8-10) 17(17)
Anxiety 4.47:0.37 4.00 (6.00)
Moderate (11-14)
Severe (15-21)
Normal (0-7) 78(78)
Depression Mild (8-10) 18(18) 4.52+0.32 4.00 (6.00)
Moderate (11-14)
Ay
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Table 3. Correlation between demographic characteristics, GCS score, DRS score, and social support and anxiety and depres-

sion (n=100)

Variables Anxiety Depression
Age 0.21" 0.26"
Gender? 0.06 0.09
Time after injury -0.32™ -0.32™
GCSP 0.02 0.02
DRS¢ 0.49" 0.35"
Social support -0.29™ -0.44™

BLas

PPDummy coded variable (0=female, 1=male), "Square root transformation with a constant, “Dummy coded variable

(0=no disability, 1=disability).
"P<0.05, "P<0.01.

tigating a potential link between TBI and violent behav-
ior revealed that higher exposure to TBI was indirectly
associated with aggressive behavior through negative
psychological impacts. According to the findings, the
neurological abnormalities usually associated with TBI
could result in direct increases in adverse psychological
outcomes and indirect increases in subsequent negative
behavioral consequences [23, 24]. Physiological chang-
es linked to traumatic brain damage, such as cellular in-
jury, inflammation, and acute stress responses, may also
contribute to dysfunctional neuronal networks crucial
for emotion regulation [25, 26].

In this study, 22% of participants exhibited depressive
symptoms, which were classified as either mild or mod-
erate. The prevalence of depression in the present study
was lower than the range of 23 to 64% found in other
investigations. Similarly, anxiety symptoms in this study
were observed in 23% of participants, which is lower
than the range of 40% to 43% seen in other studies. Fol-
lowing a TBI, the occurrence of anxiety and depression
has been noted. A comprehensive evaluation indicates
that many patients experience anxiety and depression
persisting over time after a TBI [27]. Prior to the TBI
event, the prevalence estimates for anxiety and depres-
sive disorders were 19% and 13%, respectively. Within
the first year post-TBI, the estimates for anxiety and de-
pressive disorders rose to 21% and 17%, respectively.
These estimates continued to increase over time, indi-
cating a high long-term prevalence of axis I disorders
(54%), encompassing anxiety disorders (36%) and de-
pressive disorders (34%) [27, 28].

The low rates of anxiety and depression in this study
could also be due to Indonesia's religious culture. Most
subjects in this study were Muslim comprising 98% of
the participants. The influence of religious beliefs on
daily life is significant. Religion is known to alleviate
frustration [29, 30]. Some studies have linked religiosity
to increased longevity and disease resistance. Religion
facilitates coping with illness and the healing process.
Spirituality and religion also aid patients in adapting to
illness and finding meaning and purpose [29].

This study found a significant correlation between age
and anxiety or depression. This finding aligns with re-
search indicating that older individuals are more prone
to developing depression following a TBI [9, 31]. While
another study suggested that younger age groups had a
higher incidence of depression, older TBI patients may
experience slower recovery and are more susceptible to
developing complications as they age [32].

This study revealed no relationship between gender
and anxiety or depression. This conclusion can be ex-
plained by the fact that the majority of individuals who
suffered from TBI were male. In males, TBI raised the
risk of depression by 2.03 times, with a 95% CI rang-
ing from 1.97 to 2.10. A large-scale longitudinal analysis
of adults revealed that males were more likely to suffer
from depression following a TBI compared to females.
Additionally, a study found that anxiety and depression
disorders were more common in females who were un-
employed or had psychiatric issues before the TBI event
[33].
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There was an association between disability and func-
tioning and psychological issues (depression and anxi-
ety). Cross-tabulation revealed that 59% of respondents
who reported depressive symptoms had current head-
aches, memory issues, fatigue, and visual impairments.
It was found that 68% of the participants were disabled,
and this was accompanied by a rise in the symptoms
of depression and anxiety. This association aligns with
a previous study’s findings, indicating that changes in
daily functioning can impact emotional well-being fol-
lowing a TBI. Another study suggested that depression
in TBI patients might be linked to insufficient medical
treatment and poor adherence to therapy, although this
particular study did not investigate these findings further
[34, 35].

This study revealed no correlation between injury se-
verity (as defined by GCS) and anxiety or depression.
Regarding TBI severity, conflicting results were ob-
tained. Between 8-18% of patients with mild TBI were
diagnosed with severe depression, compared to 7-63%
of all TBI patients. Nevertheless, previous research has
not established a significant link between TBI severity
and the risk of depressive disorders. This suggests that
individuals who have experienced mild, moderate, or
severe TBI are all susceptible to post-injury psychiatric
issues, such as anxiety and depression [9-11].

In this investigation, a negative association was iden-
tified between anxiety, depression, and social support.
This means that individuals lacking social support are
more likely to experience heightened levels of depres-
sion and anxiety symptoms. These findings align with
the social support buffering model theory [36, 37]. The
presence of social support can enhance individuals’ abil-
ity to cope with chronic illness by boosting their con-
fidence and reducing their perception of illness-related
distress. Family care, which is a form of social support,
was found to be particularly beneficial for patients with
TBL In Indonesia, where a majority of patients resided
with their families, the strong social support network
contributed to lower levels of anxiety and sadness.

Conclusion

Anxiety and depression are prevalent issues among
individuals who have suffered from TBI in Indonesia.
The study found that 22.3%of participants experienced
anxiety, while 21.4% experienced depression. Addition-
ally, anxiety and depression were statistically linked to
factors, such as social support, functioning and disabil-
ity, age, and duration of injury. Early identification and
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management of these psychological issues are crucial for
individuals who have undergone TBI.
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