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Abstract:

Altered sensorium is a common and potentially life-threatening presentation in the emergency department and may
result from a wide range of neurological, metabolic, infective, toxic, and systemic conditions. Early identification of the
underlying cause is essential for appropriate management and improving patient outcomes. This observational study was
conducted over 18 months in the Emergency Department of Sri Siddhartha Medical College Hospital and Research
Centre, Tumakuru, Karnataka, among 150 adult patients presenting with altered sensorium. Patients aged >18 years with
a Glasgow Coma Scale score <15, disorientation, reduced response to verbal or physical stimuli, or somnolence were
included. All patients underwent clinical and neurological assessment, relevant laboratory investigations, and
neuroimaging as clinically indicated. Neurological etiologies were the most common cause of altered sensorium
(43.3%), followed by metabolic (33.3%), infective (13.3%), toxic (6.7%), and other causes (3.3%). The mean age of the
study population was 49.93+16.41 years, with a significant difference across etiological categories. Significant
associations were observed between etiology and headache, GCS verbal response, vital parameters, selected
biochemical investigations, and neuroimaging findings. ICU admission was required in 91.3% of patients, while 23.3%
required ventilatory support. The overall mortality was 21.3%, with neurological etiologies accounting for 62.5% of
deaths. Altered sensorium represents a high-risk emergency presentation associated with substantial critical care
requirements and mortality. The predominance of neurological and metabolic causes highlights the importance of
prompt and systematic neurological, metabolic, and systemic evaluation for early identification of the underlying
etiology and appropriate management.

Keywords: Altered sensorium, altered mental status, neurological disorders, metabolic disorders, Glasgow Coma Scale,
mortality.

1. Introduction

The interplay of genetics, skeletal-muscle properties, body fat composition, training history, nutrition and recovery are
Altered sensorium is a common and potentially life-threatening presentation in the emergency department [1],
encompassing a broad spectrum of disturbances in consciousness ranging from confusion and disorientation to stupor
and coma [2] [3]. It is a clinical manifestation rather than a diagnosis and may result from a wide range of neurological
and systemic disorders. Altered mental status may account for approximately 4-10% of emergency department
presentations [4], and acute changes in mental status require prompt evaluation because they may represent serious and
potentially reversible conditions [5]. Normal consciousness depends on the coordinated functioning of the cerebral
cortex, thalamus, brainstem, and ascending reticular activating system (ARAS) [6], together with adequate cerebral
perfusion, oxygenation, glucose availability, and metabolic homeostasis [7], [8], [9]. Disturbances affecting these
mechanisms may produce altered sensorium through either primary neurological injury or systemic dysfunction [10].
The etiological spectrum is broad and includes cerebrovascular disease, intracranial hemorrhage, traumatic brain injury,
infections, metabolic and electrolyte abnormalities, hepatic or renal dysfunction, toxicological exposure, medication
effects, and systemic illnesses [11], [12]. In many patients, more than one contributing factor may coexist, further
complicating the diagnostic process.

Neurological disorders represent an important cause of altered sensorium, particularly in patients with cerebrovascular
disease, intracranial hemorrhage, traumatic brain injury, or space-occupying lesions [4], [13], [14]. Vascular events may
impair consciousness through direct involvement of structures responsible for arousal or through secondary effects such
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as cerebral edema and raised intracranial pressure [16]. Similarly, central nervous system infections may produce altered
consciousness through inflammation, cerebral dysfunction, seizures, or systemic complications [17],[15]. These
conditions require early recognition because delays in diagnosis and treatment can result in permanent neurological
injury and increased mortality [18]. Metabolic and systemic abnormalities are also important and potentially reversible
causes [19]. Hypoglycaemia, hyperglycemia, sodium disturbances, renal or hepatic dysfunction, acid-base
abnormalities, hypoxia, hypercapnia, and systemic infections can all impair cerebral function. Toxicological causes,
including alcohol and drug intoxication, withdrawal syndromes, medication toxicity, and poisoning, may present with a
similar clinical picture [20], [21],[22],[23]. The broad differential diagnosis therefore requires clinicians to consider
neurological, metabolic, infectious, toxicological, and systemic causes simultaneously rather than focusing on a single
diagnostic category[24].

The diagnostic evaluation of altered sensorium is particularly challenging because affected patients may be unable to
provide a reliable history [25]. Information from relatives, attendants, previous medical records, and the circumstances
surrounding symptom onset may therefore be essential [26]. A systematic clinical assessment, including evaluation of
airway, breathing, circulation, neurological status, blood glucose, vital signs, and focused neurological examination,
should be performed promptly [27]. Laboratory investigations and neuroimaging are then guided by the clinical
presentation and suspected etiology [28],[29]. History and physical examination remain important components of the
diagnostic process, while neuroimaging is particularly valuable when an intracranial structural or vascular cause is
suspected. The etiological pattern of altered sensorium can vary according to age, geographical region, disease
prevalence, referral patterns, and healthcare resources [30]. Previous emergency department studies have demonstrated
considerable variation in the relative contribution of neurological, toxicological, traumatic, infectious, metabolic, and
psychiatric causes [27]. Importantly, patients presenting with altered sensorium may require substantial healthcare
resources and have considerable rates of hospital admission and mortality [31].

Despite the broad differential diagnosis and clinical importance of altered sensorium, locally relevant data on its
etiological distribution and associated outcomes remain valuable for emergency care [32],[33]. Understanding the
predominant causes and their relationship with clinical findings, laboratory abnormalities, neuroimaging results, and
hospital outcomes may assist clinicians in prioritizing early investigations and appropriate escalation of care [4], [34].
Therefore, the present study was undertaken to evaluate the etiological profile of adult patients presenting with altered
sensorium to the emergency department and to assess their clinical characteristics and outcomes during hospitalization.

2.Methodology

Study design: An observational study design was adopted for this research. This design was deemed most appropriate as
it involved observing and analyzing the characteristics, etiological factors, and outcomes of patients presenting with
altered sensorium without any intervention or manipulation of variables by the investigator. The study was purely
descriptive and analytical in nature, aiming to document the existing scenario and establish associations between
presenting features and final diagnoses.

Study setting: The study was conducted in the Emergency Department (ED) of Sri Siddhartha Medical College Hospital
and Research Centre, located in Agalakote, Tumakuru, Karnataka, India. This institution is a tertiary care teaching
hospital that caters to a large and diverse patient population from Tumakuru and the surrounding districts. The high
patient inflow into the ED provided a robust and representative setting for recruiting an adequate number of cases
presenting with altered sensorium, ensuring a wide spectrum of etiologies was captured.

Study duration: The total duration for the conduct of the study, including patient recruitment, data collection, and
preliminary analysis, was 18 months. This extended period was necessary to achieve the required sample size, given the
specific inclusion criteria and the need to encompass seasonal variations in diseases that could cause altered sensorium,
such as infectious etiologies.

Inclusion and exclusion criteria: The study population consisted of adult patients who presented to the emergency
department with a chief complaint of altered sensorium. A strict set of criteria was applied to ensure the selection of
appropriate participants for the study. Inclusion Criteria (i) Patients aged 18 years and above. (ii) Patients presenting
with a Glasgow Coma Scale (GCS) score of less than 15. (iii) Patients who were socially withdrawn and exhibited
disorientation to place and time. (iv) Patients with a diminished or absent response to verbal commands or physical
stimuli and (v) Patients who were somnolent.

Exclusion Criteria: (i) Patients below 18 years of age. (ii) Pregnant and lactating women and (iii) Patients with a known
history of chronic altered sensorium due to pre-existing psychiatric or neurodegenerative conditions, such as
Alzheimer's disease, schizophrenia, and other major psychiatric disorders. This was to exclude those with long-standing,
stable cognitive deficits and focus on acute alterations.

Study sampling: A non-probability purposive sampling method was utilized for this study. Every consecutive patient
who presented to the emergency department during the study period and met the predefined inclusion and exclusion
criteria was invited to participate until the desired sample size was achieved. This method was chosen for its practicality
and efficiency in a busy clinical setting like the emergency department, where random sampling can be challenging to
implement.

Study sample size: The sample size was calculated based on the primary objective of determining the proportion of a
specific etiology, which was stroke, with an assumed prevalence of 16.9% from previous literature. The calculation
employed the standard formula for estimating a sample size for a proportion in a descriptive study:

n=z1-a/2 2[pl—p]d2
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Where, Z = Z-value for a 95 % confidence interval (1.96), p = Expected proportion (prevalence of Strock = 0.06) and d
= absolute precision (6% = 0.06)

Study parameters: The study parameters were categorized into various sections to ensure a holistic data collection
process: (i) Sociodemographic Details: Age, sex, occupation, and address. (ii) Clinical Presentation: Chief complaints,
history of presenting illness, past medical history, comorbidities, family history, and personal history (including diet,
alcohol intake, and smoking). (iii) Vital Signs and Initial Assessment: Parameters from the ABCDE approach Airway,
Breathing (Respiratory Rate, Sp0O2), Circulation (Pulse Rate, Blood Pressure), Disability (GCS score, Pupillary reaction,
Random Blood Sugar), and Exposure (Temperature). (iv) General and Systemic Examination: Findings from general
physical examination (e.g., pallor, icterus, clubbing) and detailed systemic examination of the pulmonary,
cardiovascular, and central nervous systems (including higher mental functions, cranial nerves, motor system, sensory
system, reflexes, and meningeal signs). (v) Investigative Parameters: Results of all advised investigations, including
GRBS, ECG, Complete Blood Count (CBC), Serum Electrolytes, Renal Function Tests (RFT), Liver Function Tests
(LFT), Arterial Blood Gas (ABG) analysis, and neuroimaging (NCCT or MRI Brain). (vi) Outcome Parameters: The
final diagnosis (etiology) and the outcome of the patient during their hospital stay (e.g., discharged, left against medical
advice, expired).

Study procedure: The procedure for each participant began with immediate stabilization following the ABCDE (Airway,
Breathing, Circulation, Disability, Exposure) approach. This was critical to address any immediate life-threatening
conditions and to simultaneously identify and manage reversible causes of altered sensorium, such as hypoxia or
hypoglycemia. Following stabilization, a detailed history was obtained from the patient (if possible) and/or
accompanying relatives or bystanders. A thorough general physical and systemic examination, with an emphasis on a
detailed neurological examination, was then performed. Based on the clinical assessment, a provisional diagnosis was
made, and a tailored set of investigations was advised to confirm the etiology. All patients were managed as per the
standard protocols of the emergency department irrespective of their participation in the study.

Study data collection: Data collection was performed using a pre-designed, semi-structured questionnaire (the clinical
proforma provided in the synopsis). This proforma captured all the study parameters in a structured manner. The
principal investigator was responsible for filling out the proforma for each enrolled participant by interviewing the
attendants, examining the patient, and reviewing the patient’s medical records and investigation reports. The collected
data was then transferred and entered into a Microsoft Excel spreadsheet that was designed and validated for this study
to ensure accuracy and minimize data entry errors.

Data analysis: The data entered into the Excel spreadsheet was imported into Epi Info software, version 3.4.3, for
statistical analysis. Descriptive statistics were employed to summarize the data: (i) Quantitative data (e.g., age, GCS
score, laboratory values) were presented as mean and standard deviation. The student’s t-test was planned to be used as
a test of significance for comparing means between groups, if applicable. (ii) Categorical data (e.g., etiological
categories, gender, outcome) were expressed as frequencies and percentages.

Inferential statistics were applied to explore associations between variables. The Chi-square test was specified to be used
to compare proportions, such as the prevalence of certain etiologies between different demographic groups. To quantify
the strength of any associations found, Odds Ratios (OR) with 95% Confidence Intervals (CI) were to be computed. A p
value of less than 0.05 was established as the threshold for statistical significance throughout the analysis.

Ethical considerations: Formal ethical clearance for the study was sought from the Institutional Ethical Committee of Sri
Siddhartha Medical College Hospital and Research Centre. The approval was awaited at the time of the synopsis
submission. The study adhered to all fundamental ethical principles. Written informed consent was obtained from the
legally authorized representative (LAR) of each participant before enrolment, given that the participants had altered
mental status and lacked decision-making capacity. The consent process involved explaining the study's purpose,
procedures, potential risks (which were minimal to zero), and benefits using a detailed information sheet in a language
understandable to the LAR. It was explicitly stated that participation was voluntary and that refusal to participate would
not affect the standard of care provided. Confidentiality was rigorously maintained by anonymizing data; no personally
identifiable information was used in the data analysis or any subsequent presentation or publication of the results. All
study-related documents were stored securely, with access limited to the research team.

3.Results

Baseline Demographic Characteristics: As shown in Table 1, the overall mean age of the study population was 49.93 +
16.41 years. The mean age was highest among patients with neurological etiology (53.77 + 16.35 years), followed by
infective (53.00 + 12.81 years), metabolic (46.80 + 16.50 years), other (45.00 + 14.14 years), and toxic etiologies (37.00
+ 16.19 years). The difference in mean age across etiological categories was statistically significant (p = 0.011).
Neurological etiology was the most common among both females (48.3%) and males (40.2%), followed by metabolic
etiology (32.8% and 33.7%, respectively), with no statistically significant association between sex and etiological
category (p = 0.599). Similarly, neurological etiology was predominant among both rural (44.2%) and urban (41.8%)
residents, followed by metabolic etiology (32.6% and 34.5%, respectively), and the association between residence and
etiological category was not statistically significant (p = 0.832). Neurological etiology was also the most frequent across
all occupational groups, ranging from 35.7% among laborers to 50.0% among service/clerical workers. Metabolic
etiology was particularly common among service/clerical workers (41.7%) and those in other occupations (41.7%).
However, no statistically significant association was observed between occupation and etiological category (p = 0.423).
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Etiological Distribution and Clinical Characteristics: As shown in Table 2, all 150 patients presented with altered
sensorium, with neurological etiology being the most common (43.3%), followed by metabolic (33.3%), infective
(13.3%), toxic (6.7%), and other etiologies (3.3%). Fever was present in 40.0% of patients, with metabolic etiology
being most frequent among those with fever (40.0%); however, the association between fever and etiological category
was not statistically significant (p = 0.498). Headache was reported in 16.7% of patients and was significantly associated
with etiological category (p = 0.033), with metabolic etiology predominating among patients with headache (44.0%).
Seizures were present in 30.0% of patients, with neurological etiology being the most common (46.7%), although the
association was not statistically significant (p = 0.767). Vomiting was reported in 33.3% of patients and showed no
significant association with etiological category (p = 0.535). Weakness was present in 26.7% of patients and was not
significantly associated with etiology (p = 0.465). Confusion or disorientation was observed in 53.3% of patients, with
neurological etiology being predominant (43.8%); however, the association was not statistically significant (p = 0.949).
Glasgow Coma Scale and Vital Parameters: As shown in Table 3, neurological etiology was predominant across the
GCS eye and motor response categories. The association between GCS eye response and etiological category was not
statistically significant (p = 0.372), and similarly, no significant association was observed for GCS motor response (p =
0.887). In contrast, GCS verbal response showed a statistically significant association with etiological category (p =
0.028), with neurological etiology predominating across most verbal response categories. Among patients with total
GCS scores of 3-8, metabolic etiology was most frequent (46.5%), whereas neurological etiology predominated among
those with GCS scores of 9-15 (52.0%); however, the association between total GCS score and etiological category was
not statistically significant (p = 0.491).

Significant differences across etiological categories were observed for all assessed vital parameters. Pulse rate was
highest in the other etiological group (97.20 £ 15.32 beats/min) and lowest in toxic etiology (85.20 + 13.90 beats/min; p
= 0.006). Systolic blood pressure differed significantly across etiologies (p = 0.002), with the highest mean value
observed in metabolic etiology (140.22 + 26.42 mmHg). Diastolic blood pressure was also significantly different (p =
0.014), with the lowest mean value observed in the other etiological group (72.20 £ 7.66 mmHg). Respiratory rate was
highest among infective etiologies (26.35 + 5.60 breaths/min; p = 0.022), while body temperature was highest in toxic
etiologies (38.52 £ 0.91 °C; p = 0.005). Mean SpO: was lowest among toxic etiologies (81.00 + 6.68%; p = 0.012), and
MAP was lowest in toxic etiologies (80.40 + 13.28 mmHg; p = 0.040).

Biochemical Parameters: Biochemical analysis demonstrated statistically significant differences across etiological
categories for all assessed parameters (Table 4). The overall mean random blood sugar was 140.18 + 79.26 mg/dL, with
the highest mean value observed in metabolic etiology (159.60 + 129.33 mg/dL; p = 0.026). Mean serum sodium was
significantly lower in the metabolic group (133.70 + 9.80 mEg/L), with an overall mean of 138.17 + 6.94 mEqg/L (p <
0.001). Serum potassium also differed significantly across etiological categories (p = 0.026), although the differences in
mean values were relatively small. The overall mean ABG pH was 7.323 + 0.069, with the lowest mean pH observed in
the toxic group (7.303 £ 0.070; p = 0.007). Serum ammonia levels were highest among patients with infective etiology
(97.40 + 43.66 umol/L), with an overall mean of 86.95 + 38.64 umol/L, and the difference across etiological categories
was statistically significant (p = 0.035).

Neuroimaging Findings: Neuroimaging findings showed a statistically significant association with etiological category
(Table 5). On NCCT brain, all patients with hemorrhagic stroke, ischemic stroke, and mass lesions were classified under
neurological etiology (100% each), while among patients with a normal NCCT, metabolic etiology was most frequent
(48.5%), followed by infective (19.4%) and neurological (17.5%) etiologies (p < 0.001). MRI was performed in 60
patients, of whom 16 (80.0%) with infective etiology demonstrated infection. MRI findings were significantly
associated with etiological category (p = 0.003)
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Table 1. Baseline Demographic Characteristics of Patients Presenting with Altered Sensorium According to Etiological
Category (n = 150)

Characteristic | Infective | Metabolic | Neurologica | Other n | Toxic n | Total n | p-
n (%) n (%) In (%) (%) (%) (%) valu
e
Age (years) 20.00 50.00 65.00 05.00 10.00 150.00
Mean + SD 53.00 £ | 46.80 + | 53.77 + | 4500 =+ | 37.00 £| 4993 +| 0.01
12.814 16.499 16.347 14.142 16.193 16.415 1
Sex 0.59
9
Female 08 19 28 (483%) | 1(1.7%) | 2 58
(13.8%) | (32.8%) (3.4 %) | (100 %)
Male 12 31 37(402%) | 4(4.3%) | 8 92
(13.0%) | (33.7%) (87%) | (100 %)
Residence 0.83
2
Rural 13 31 42 (442%) | 4(42%) | 5 95
(13.7%) | (32.6%) (53 %) | (100 %)
Urban 7 19 23(41.8%) | 1(1.8%) | 5 55
(12.7%) | (34.5%) (9.1 %) | (100 %)
Occupation 0.42
3
Farmer 6 6(21.4%) | 11(393%) | 3 2 28
(21.4 %) (10.7%) | (7.1%) | (100 %)
Housewife 8 19 28(48.3%) | 1(1.7%) | 2 58
(13.8%) | (32.8%) (34 %) | (100 %)
Laborer 4 10 10 (35.7%) | 0(0.0%) | 4 28
(14.3%) | (35.7 %) (14.3 %) | (100 %)
Other 2(83%) | 10 10 (41.7%) | 1(42%) | 1 24
(41.7 %) (42%) [ (100 %)
Service/Cletk | 0(0.0%) | 5(41.7%) | 6(50.0%) | 0(0.0%) | 1 12
(83%) | (100 %)

Table 2. Etiological Distribution and Clinical Characteristics of Patients Presenting with Altered Sensorium (n = 150);
*Statistically significant.

Clinical characteristic Category | Infective | Metabolic | Neurological | Other | Toxic | Total | p-
n (%) n (%) n (%) n(%) | n(%) | n value
(%)
Chief complaint Altered 20 (13.3 | 50 (33.3 | 65(43.3%) | 05 10 150 | N/A
sensorium | %) %) (3.3 | (06.7 | (100)
%) %)
Fever No 11 (122 | 26 (28.9 | 42 (46.7%) | 04 07 90 0.498
%) %) (4.4 | (07.8 | (100)
%) %)
Yes 09 (15.0 | 24 (40.0 | 23(38.3%) |01 03 60
%) %) (1.7 | (05.0 | (100)
%) %)
Headache No 19 (15.2 | 39 (31.2 | 58 (46.4%) | 03 06 125 | 0.033*
%) %) (24 | (04.8 | (100)
%) %)
Yes 01 (04.0 | 11 (44.0| 7 (28.0%) 02 04 25
%) %) (8.0 | (16.0 | (100)
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%) %)
Seizures No 16 (15.2| 35 (333 |44(419%) |04 06 105 | 0.767
%) %) (3.8 | (05.7 | (100)
%) %)
Yes 04 (89|15 (33.3|21(46.7%) |01 04 45
%) %) (2.2 | (08.9 | (100)
%) %)
VVomiting No 12 (12.0 | 32 (32.0 | 47 (47.0%) | 02 07 100 | 0.535
%) %) (2.0 | (07.0 | (100)
%) %)
Yes 08 (16.0 | 18 (36.0 | 18 (36.0%) | 03 03 50
%) %) (6.0 | (06.0 | (100)
%) %)
Weakness No 15 (136 | 38 (345 | 49 (445%) | 03 05 110 | 0.465
%) %) (2.7 | (04.5 | (100)
%) %)
Yes 05 (125 | 12 (30.0 | 16 (40.0%) | 02 05 40
%) %) (5.0 | (125 | (100)
%) %)
Confusion/disorientation | No 08 (11.4 | 25 (35.7 | 30 (42.9%) | 02 05 70 0.949
%) %) (2.9 | (07.1 | (100)
%) %)
Yes 12 (15.0| 25 (313 | 35(43.8%) | 03 05 80
%) %) (3.8 | (06.3 | (100)
%) %)

Table 3. Glasgow Coma Scale and Vital Parameters According to Etiological Category (n = 150); Values are presented
as n (%) or mean + SD. BP, blood pressure; GCS, Glasgow Coma Scale; MAP, mean arterial pressure; SD, standard
deviation; SpO., peripheral oxygen saturation. GCS Eye Response: 1 = No eye opening; 2 = Eye opening to pain; 3
Eye opening to voice; 4 = Spontaneous eye opening; GCS Verbal Response: 1 = No verbal response; 2
Incomprehensible sounds; 3 = Inappropriate words; 4 = Confused conversation; 5 = Oriented; GCS Motor Response:

= No motor response; 2 = Extension

3 = Abnormal flexion; 4 = Withdrawal; 5 = Localizes pain; 6 = Obeys commands; *Statistically significant.

L]

Parameter Category | Infective | Metabolic Neurological | Other Toxic Total p-
n (%) n (%) n (%) value
GCS Eye | 1 03 (10.0 | 06 (20.0%) | 20 (66.7 %) | 00 (00.0 | 01 (03.3 | 30 (100 | 0.372
Response %) %) %) %)
2 05 (135 17(459%) | 11(29.7%) | 02 (05.4 | 02 (05.4 | 37 (100
%) %) %) %)
3 07 (175]13(325%) | 15(37.5%) | 01 (02.5| 04 (10.0 | 40 (100
%) %) %) %)
4 05 (11.6 | 14(32.6%) | 19 (44.2%) | 02 (04.7 | 03 (07.0 | 43 (100
%) %) %) %)
GCS  Verbal | 1 04 (18.2 | 09(40.9%) | 08 (36.4%) | 00 (00.0 | 01 (04.5| 22 (100 | 0.028*
Response %) %) %) %)
2 09 (25.7 | 05(14.3%) | 15(429%) | 02 (05.7 | 04 (11.4 | 35 (100
%) %) %) %)
3 02 (08.3|10(41.7%) | 11 (45.8%) | 01 (04.2 | 00 (00.0 | 24 (100
%) %) %) %)
4 00 (00.0 | 10(28.6 %) | 22 (62.9%) | 00 (00.0 | 03 (08.6 | 35 (100
%) %) %) %)
5 05 (14.7 | 16 (47.1%) | 09 (26.5%) | 02 (05.9 | 02 (05.9 | 34 (100
%) %) %) %)
GCS Motor | 1 04 (12.1]11(33.3%) | 16 (485%) | 01 (03.0 | 01 (03.0 | 33 (100 | 0.887
Response %) %) %) %)
2 03 (13.0 | 08(34.8%) | 11 (47.8%) | 01 (04.3 | 00 (00.0 | 23 (100
%) %) %) %)
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3 03 (13.0 | 08 (34.8 %) | 10 (43.5%) | 00 (00.0 | 02 (08.7 | 23 (100
%) %) %) %)
4 01 (04.5| 09 (40.9%) | 10 (45.5%) | 00 (00.0 | 02 (09.1 | 22 (100
%) %) %) %)
5 06 (18.8 | 10(31.3%) | 12(37.5%) | 01 (03.1| 03 (09.4 | 32 (100
%) %) %) %)
6 03 (17.6 | 04 (23.5%) | 06 (35.3%) | 02 (11.8 | 02 (11.8 | 17 (100
%) %) %) %)
Total GCS 3-8 10 (141 | 33(46.5%) | 26 (36.6%) | 03 (4.2 | 03 (04.2 | 75 (100 | 0.491
%) %) %) %)
9-15 10 (133 | 17(22.7%) | 39(52.0%) | 02 (2.7 |07 (09.3 | 75 (100
%) %) %) %)
Pulse rate | Mean + | 9155 =+ | 90.20 + | 88.54 +|97.20 +|8520 £|89.56 £ | 0.006
(beats/min) SD 19.72 16.77 17.52 15.32 13.90 17.21
Systolic BP | Mean + | 139.60 + | 140.22 + | 131.29 + | 133.00 £ | 134.50 £ | 135.65 = | 0.002
(mmHg) SD 22.23 26.42 28.74 41.78 26.37 27.46
Diastolic BP | Mean *| 83.95 + | 88.64 + | 86.74 +|7220 +|84.20 £|86.35 £ 0.014
(mmHg) SD 12.89 13.93 14.39 7.66 12.03 13.92
Respiratory rate | Mean =+ | 26.35 + | 24.42 +2382+£6.79 | 19.80 +|23.90 *|24.23 *| 0.022
(breaths/min) SD 5.60 6.61 2.39 7.48 6.56
Body Mean + | 38.21 <+ | 37.96 +|3797+1.15 | 37.88 | 38.52 +|38.03 | 0.005
temperature SD 1.23 1.16 1.18 0.91 1.15
)
SpO2 (%) Mean =+ | 88.95 = | 85.66 +|84.46+8.88 | 85.20 +|81.00 | 8525 *|0.012
SD 8.61 8.60 7.26 6.68 8.67
MAP (mmHg) Mean + | 81.65 <+ | 84.76 + | 85.09 +| 8120 +|8040 £|84.08 £ | 0.040
SD 14.26 15.68 14.96 15.66 13.28 14.93

ICU Admission, Ventilatory Support and Clinical Outcomes: ICU admission was required in 137 (91.3%) patients and
was significantly associated with etiological category (p = 0.031). ICU admission was required in all patients with
infective and other etiologies, followed by neurological (92.3%), toxic (90.0%), and metabolic (86.0%) etiologies.
Ventilatory support was required in 35 (23.3%) patients, with neurological etiology accounting for the largest proportion
(45.7%), followed by metabolic (31.4%) and infective (17.1%) etiologies. However, the association between ventilatory
support and etiological category was not statistically significant (p = 0.701). Among patients who died, neurological
etiology accounted for the largest proportion (62.5%), followed by metabolic (21.9%) and toxic (9.4%) etiologies.
Among recovered and discharged patients, metabolic etiology was most frequent (39.8%), followed by neurological
(33.0%) and infective (17.0%) etiologies. The association between clinical outcome and etiological category was not
statistically significant (p = 0.143).

Clinical Outcomes According to Etiological Category: Among deaths, neurological etiology constituted 62.5%,
followed by metabolic causes at 21.9% and infective causes at 9.4% (Figure 1). Among patients who recovered and
were discharged, metabolic etiology was most frequent (39.8%), followed by neurological causes (33.0%) and infective
causes (17.0%). The association between clinical outcome and etiological category was not statistically significant (p =
0.143).

Discussion

In the present study involving 150 patients presenting with altered sensorium, neurological etiologies constituted the
largest proportion (43.3%), followed by metabolic causes (33.3%), infective etiologies (13.3%), toxic causes (6.7%),
and other causes (3.3%), indicating that acute central nervous system pathology and systemic metabolic disturbances
accounted for the majority of cases. This distribution is broadly consistent with the previous findings [35], who reported
neurological causes as the most common discharge diagnosis (28%) among emergency department patients with altered
mental status, although toxicologic causes were more prominent in their cohort (21%) compared with the present study
(6.7%) 85. In contrast [36], documented a much higher predominance of neurological etiologies (71.6%) and markedly
lower proportions of metabolic (6.1%) and toxic causes (1.5%), suggesting geographic and healthcare system-related
variability in etiological patterns. Delirium-focused studies, while not categorizing broad etiologies, emphasize that
altered mentation frequently reflects underlying neurological, infectious, or metabolic precipitants. Kennedy et al.
(2014) reported delirium in 9% of older emergency patients, commonly associated with infection and
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Table 4. Biochemical Parameters According to Etiological Category (n = 150) *Statistically 8
significant.

Biochemical Infective( | Metabolic( | Neurologica | Other Toxic Total p-

parameter n=20) n=50) I (n=65) (n=5) (n=10) (n=150) | valu

e

Random  blood | 129.55 + | 159.60 =+ | 133.12 + | 110.80 + | 124.90 £+ | 140.18 £ | 0.02

sugar (mg/dL) 27.61 129.33 30.70 22.76 31.01 79.26 6*

Serum sodium | 139.65 =+ | 133.70 =+ | 140.52 + | 142.20 + | 140.30 £ | 138.17 £ | <0.0

(mEg/L) 3.07 9.80 3.20 1.10 3.50 6.94 01*

Serum potassium | 4.27 x| 4.20 +|425+046 |428 +|415 +|4.23 +£]0.02

(mEqg/L) 0.48 0.41 0.65 0.38 0.44 6*

ABG pH 7327 +|7328 +|7.320 +| 7342 +| 7303 £ |7.323 =] 0.00

0.079 0.072 0.064 0.075 0.070 0.069 *

Serum ammonia | 97.40 +|87.32 £ | 84.75 + 8360 +|80.10 *=|86.95 *|0.03

(umol/L) 43.66 41.25 36.37 36.32 33.10 38.64 5*

Figure 5: Neuroimaging Findings According to Etiological Category (n = 150) *Statistically significant.
Neuroimaging | Infective n | Metabolic n | Neurological n | Othern (%) | Toxicn (%) | Total n (%) p-value
finding (%) (%) (%)

NCCT Brain <0.001*
Hemorrhagic 00 (00.0 %) | 00 (00.0 %) 12 (100.0 %) 00 (0.0 %) 00 (0.0 %) 12 (100 %)

stroke

Ischemic stroke | 00 (00.0 %) | 00 (00.0 %) 20 (100.0 %) 00 (0.0 %) 00 (0.0 %) 20 (100 %)

Mass lesion 00 (00.0 %) | 00 (00.0 %) 15 (100.0 %) 00(0.0 %) 00 (0.0 %) 15 (100 %)

Normal 20 (19.4 %) | 50 (48.5 %) 18 (17.5 %) 05 (4.9 %) 10 (9.7 %) 103 (100 %)

Total 20 (13.3%) | 50 (33.3 %) 65 (43.3 %) 05 (3.3 %) 10 (6.7 %) 150 (100 %)

MRI Brain 0.003*
Infection 16 (80.0 %) | 18 (36.0 %) 22 (33.8 %) 01 (20.0 %) | 03 (30.0 %) | 60 (100 %)

Not done 04 (20.0 %) | 32 (64.0 %) 43 (66.2 %) 04 (80.0 %) | 07 (70.0 %) | 90 (100 %)

Total 20 (13.3%) | 50 (33.3 %) 65 (43.3 %) 05 (3.3 %) 10 (6.7 %) 150 (100 %)

Figure 6: ICU Admission, Ventilatory Support and Clinical Outcomes According to Etiological Category (n = 150)

Parameter Category | Infective n | Metabolic | Neurological | Other n | Toxicn | Total n | p-
(%) n (%) n (%) (%) (%) (%) valu
e
ICU No 00 (00.0%) | 07 (14.0 | 05(07.7%) | 00 01 13 (100 | 0.03
admission %) (00.0 (10.0 %) 1*
%) %)
Yes 20 (100.0 | 43 (86.0 | 60 (92.3%) | 05 09 137
%) %) (100.0 | (90.0 (100
%) %) %)
Ventilatory Yes 06 (17.1%) | 11 (314 |16(457%) |00 (0.0 | 02 35 (100 | 0.70
support %) %) (05.7 %) 1
%)
No 14 (12.2%) |39 (339 |49(426%) |05 (43|08 115
%) %) (07.0 (100
%) %)
Clinical Death 02 (06.3%) | 07 (21.9 | 20(625%) | 00 (0.0 | 03 32 (100 | 0.14
outcome %) %) (09.4 %) 3
%)
Recovere | 18 (15.3%) | 47 (39.8 |39(33.0%) |05 (4.2 |09 118
d & %) %) (07.6 (100
discharg %) %)
ed
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intracranial pathology. Overall, the etiological profile observed highlights the heterogeneous nature of altered sensorium
and underscores the importance of a broad yet prioritized diagnostic approach in emergency settings.

The overall mean age of patients in the present study was 49.93 + 16.41 years, with a statistically significant variation
across etiological categories (p = 0.011). Higher mean ages were observed in neurological (53.77 + 16.35 years) and
infective (53.00 + 12.81 years) etiologies, whereas toxic causes occurred at a younger mean age (37.00 £ 16.19 years),
and metabolic etiologies showed an intermediate mean age (46.80 + 16.49 years). This age-related distribution suggests
that cerebrovascular disease and infections contribute more prominently to altered sensorium in older individuals, while
toxic exposures are more common in younger populations. Comparable age profiles were reported [35], where the mean
age was 49 years, closely matching the present findings 85. Similarly, previously reported [36] a mean age of 45.6
years, reinforcing that altered mental status is predominantly encountered in middle-aged and older adults. Geriatric
emergency department studies further contextualize these observations. Han et al. [37] demonstrated delirium in 8.3% of
patients aged 65 years and above, highlighting older age as a major risk factor for altered mentation 86. The present
findings therefore support age as a significant determinant influencing etiological distribution in altered sensorium
presentations.

Male patients constituted 61.3% of the study population; however, the distribution of etiological categories did not differ
significantly between sexes (p = 0.599). Among females, neurological etiology was most common (48.3%), followed by
metabolic (32.8%) and infective causes (13.8%), while among males, neurological causes also predominated (40.2%),
followed by metabolic (33.7%) and infective etiologies (13.0%). Toxic etiologies were slightly more frequent in males
(8.7%) compared with females (3.4%), though this difference was not statistically significant. These findings suggest
that sex does not independently influence etiological patterns once patients present with altered sensorium. Similar male
predominance was observed by Kanich et al. [35], where 57% of patients were men, without evidence of sex-specific
etiological variation. Kekec et al. [36] also reported a near-balanced sex distribution (52.3% male) with neurological
causes dominating in both sexes. Delirium studies have likewise demonstrated that sex is less influential than age,
baseline cognitive status, and acute illness severity in determining altered mentation. Kennedy et al. [38] did not identify
sex as an independent predictor of delirium compared with factors such as infection or prior stroke 90. Overall, the
findings indicate that etiological evaluation of altered sensorium should be guided by clinical and biochemical
parameters rather than sex alone.

Clinical symptom analysis revealed selective associations with etiological categories. Fever was present in 40.0% of
patients, but no statistically significant association with etiology was observed (p = 0.498). Neurological etiologies
predominated in both fever-absent (46.7%) and fever-present (38.3%) groups, while metabolic causes were relatively
more frequent among febrile patients (40.0%). In contrast, headache demonstrated a statistically significant association
with etiological category (p = 0.033). Among patients presenting with headache, metabolic etiologies were most
frequent (44.0%), followed by neurological (28.0%) and toxic causes (16.0%). Patients without headache showed a
predominance of neurological etiologies (46.4%) and a much lower proportion of toxic causes (4.8%). These findings
suggest that headache may serve as a useful discriminating symptom in early etiological assessment. Kanich et al. [35]
emphasized that history of the presenting event contributed the highest diagnostic yield (51%) compared with
investigations, highlighting the importance of symptom-based evaluation 85. Furthermore, Hustey and Meldon [39]
demonstrated that impaired mental status was frequently under recognized due to inadequate clinical documentation,
reinforcing the value of careful symptom assessment. The present findings indicate that while fever alone is nonspecific,
headache has greater etiological relevance in altered sensorium.

Neurological status assessed using the Glasgow Coma Scale showed differential associations with etiological categories.
GCS eye response (p = 0.372) and motor response (p = 0.887) did not demonstrate statistically significant associations,
whereas GCS verbal response showed a significant association with etiology (p = 0.028). Neurological etiologies
increased with better verbal response, reaching 62.9% in patients with verbal score 4, while metabolic etiologies were
more frequent in lower verbal response categories. When total GCS score was analyzed, patients with severe
impairment (GCS 3-8) demonstrated a higher proportion of metabolic etiologies (46.5%), whereas those with GCS 9-15
showed predominance of neurological causes (52.0%), though this difference was not statistically significant (p =
0.491). These findings suggest that profound depression of consciousness is more commonly associated with metabolic
disturbances. Structured mental status assessment has been emphasized in prior literature. Han et al. [40] demonstrated
that a two-step delirium screening approach achieved high sensitivity (98%) and specificity (up to 96.9%), improving
recognition of altered mentation. Similarly, Sharma et al. (2017) identified universal disturbances in attention and
thought processes among delirious ICU patients, regardless of motor activity. The present findings reinforce the
importance of detailed neurological and verbal assessment in guiding etiological evaluation of altered sensorium.
Analysis of vital parameters demonstrated significant physiological variation across etiological categories, reflecting
differing pathophysiological mechanisms underlying altered sensorium. The overall mean pulse rate was 89.56 + 17.21
beats/min, with significantly higher values in other etiologies (97.20 + 15.32) and infective causes (91.55 + 19.72), and
lower values in toxic etiologies (85.20 + 13.90) (p = 0.006). Mean systolic blood pressure was 135.65 + 27.46 mmHg,
highest in metabolic (140.22 + 26.42 mmHg) and infective etiologies (139.60 + 22.23 mmHg), while neurological
causes showed comparatively lower values (131.29 + 28.74 mmHg), with a statistically significant difference (p =
0.002). Diastolic blood pressure also varied significantly (p = 0.014), being lowest in other etiologies (72.20 + 7.66
mmHg). Respiratory rate showed significant elevation in infective etiologies (26.35 £ 5.60 breaths/min) compared with
other groups (p = 0.022). These findings support the observation by Kanich et al. [35] that physiological instability is
common in altered mental status and contributes substantially to hospital admission and resource utilization. The
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marked variability across etiologies highlights the importance of early vital parameter assessment in etiological
stratification and risk assessment.

Body temperature, oxygen saturation, and mean arterial pressure showed statistically significant variation across
etiological categories. The overall mean temperature was 38.03 + 1.15 °C, with higher values in toxic (38.52 £ 0.91 °C)
and infective etiologies (38.21 + 1.23 °C) compared with neurological and metabolic causes (p = 0.005). Mean oxygen
saturation was 85.25 + 8.67%, with the lowest values observed in toxic etiologies (81.00 * 6.68%) and relatively higher
saturation in infective causes (88.95 * 8.61%), showing a statistically significant difference (p = 0.012). Mean arterial
pressure differed significantly (p = 0.040), with lower values in toxic (80.40 + 13.28 mmHg) and infective etiologies
(81.65 + 14.26 mmHg). These findings indicate greater hemodynamic and respiratory compromise in toxic and infective
causes of altered sensorium. The importance of recognizing systemic physiological derangements is emphasized in
delirium literature, where Rieck et al. [41] highlighted that timely identification of underlying medical precipitants is
critical to improving outcomes. The present results reinforce that abnormal temperature, hypoxia, and hypotension serve
as important clinical indicators of etiology and severity in altered sensorium.

Biochemical analysis revealed significant differences across etiological categories, underscoring the contribution of
metabolic derangements to altered sensorium. The overall mean random blood sugar was 140.18 + 79.26 mg/dL, with
markedly higher levels in metabolic etiologies (159.60 + 129.33 mg/dL) (p = 0.026). Serum sodium showed a highly
significant variation (p < 0.001), with metabolic etiologies demonstrating lower mean sodium levels (133.70 + 9.80
mEqg/L) compared with neurological and other causes, reflecting the role of dysnatremias. Serum potassium also differed
significantly (p = 0.026), though absolute differences were modest. Arterial blood gas pH showed significant variation
(p = 0.007), with lower mean pH values in toxic etiologies (7.303 + 0.070), suggesting acid—base disturbances. Serum
ammonia levels were highest in infective etiologies (97.40 + 43.66 umol/L) (p = 0.035). Kanich et al.[35] noted that
routine laboratory tests individually had low diagnostic yield but emphasized their value when clinically targeted. The
present findings support selective biochemical evaluation focused on metabolic and toxic causes as an essential
component of altered sensorium assessment.

Neuroimaging demonstrated strong and statistically significant associations with etiological categories. All patients with
hemorrhagic stroke, ischemic stroke, or mass lesions on NCCT brain (100% each) were classified under neurological
etiology, establishing imaging as a definitive diagnostic tool (p < 0.001). Among patients with normal NCCT findings (n
= 103), metabolic etiologies predominated (48.5%), followed by infective (19.4%) and neurological causes (17.5%),
indicating that a normal scan increases the likelihood of systemic etiologies. MRI findings also showed a significant
association (p = 0.003), with infective etiologies accounting for 80.0% of MRI-detected infections. These results align
with the observations of Ginde et al. (2008), who reported widespread CT availability (96%) but more limited MRI
access (66%), potentially influencing diagnostic yield across settings. Kanich et al. [35] emphasized that ancillary
investigations should be guided by clinical suspicion rather than used indiscriminately. The present findings reinforce
the value of targeted neuroimaging in confirming neurological and infective causes of altered sensorium.

The present study demonstrated substantial critical care utilization and adverse outcomes among patients with altered
sensorium. ICU admission was required in 91.3% of patients and showed a statistically significant association with
etiological category (p = 0.031), with 100% ICU admission in infective and other etiologies and over 90% in
neurological and toxic causes. Ventilatory support was required in 23.3% of patients, though its distribution across
etiologies was not statistically significant (p = 0.701). Mortality occurred in 21.3% of patients, with neurological
etiologies accounting for 62.5% of deaths, followed by metabolic (21.9%) and infective causes (9.4%). This mortality
rate is comparable to the 20.1% reported by Kekec et al. [36], where cerebrovascular disease was the leading cause of
death 91. In contrast, Kanich et al. (2002) reported lower mortality (sssss9%) but still highlighted high admission rates
and resource utilization 85. Delirium outcome studies similarly demonstrate worse prognosis and increased 1ICU use in
patients with altered mentation, as shown by Kennedy et al.[38]. These findings underscore altered sensorium as a high-
risk emergency presentation requiring aggressive monitoring and early etiological management.

Evaluation of comorbid conditions revealed no statistically significant association between most chronic illnesses and
etiological categories of altered sensorium. Hypertension, present in 26.7% of patients, did not significantly influence
etiological distribution (p = 0.261), with neurological causes predominating in both hypertensive (42.5%) and non-
hypertensive (43.6%) groups. Diabetes mellitus, noted in 23.3%, similarly showed no significant association (p =
0.576), although neurological etiologies were more frequent among diabetic patients (54.3%) compared with non-
diabetics (40.0%). Chronic kidney disease demonstrated a trend toward metabolic etiologies (50.0%) but lacked
statistical significance (p = 0.619), while chronic liver disease showed higher neurological contribution (60.0%) without
significant association (p = 0.368). These findings indicate that chronic comorbidities, while clinically important, do not
independently determine etiological classification in altered sensorium. This observation aligns with Kanich et al.
(2002), who emphasized that past medical history contributes to diagnostic reasoning but does not singularly predict
etiology 85. Delirium literature similarly identifies comorbidities as risk modifiers rather than direct etiological
determinants. Kennedy et al. [38] included dementia and prior stroke as risk factors for delirium but emphasized acute
precipitants as primary drivers 90. The present findings reinforce that comorbidities should be interpreted in conjunction
with acute clinical and biochemical findings rather than in isolation.

Renal and hepatic function status demonstrated variable but non-significant associations with etiological categories.
Patients with impaired renal function showed a higher proportion of metabolic etiologies (40.0%), followed by
neurological (36.0%) and infective causes (12.0%), whereas those with normal renal function demonstrated neurological
predominance (47.0%) with metabolic causes accounting for 30.0%; the association was not statistically significant (p =
Genetics and Molecular Research 25 (15s): gmr24124



11

0.451). Similarly, impaired liver function was associated with neurological etiologies (45.3%) and metabolic causes
(37.7%), while patients with normal liver function also showed neurological predominance (42.3%), without significant
association (p = 0.424). These findings indicate that although renal and hepatic dysfunction contribute to metabolic
encephalopathy, they do not independently define etiological categorization in altered sensorium presentations. Kanich
et al. [38] reported renal and gastrointestinal causes to account for only 1% each of AMS etiologies, highlighting their
relatively smaller contribution as primary diagnoses 85. Delirium-focused reviews emphasize that renal and hepatic
dysfunction act as precipitating factors rather than standalone etiologies. Rieck et al. [41] stressed that identification and
correction of underlying medical abnormalities, including renal and hepatic derangements, are essential for improving
outcomes. The present findings underscore the supportive rather than defining role of organ dysfunction in etiological
stratification.

A strong and statistically significant concordance was observed between definitive diagnoses and etiological categories.
All patients with documented neurological diagnoses were classified under neurological etiology (100%; p < 0.001).
Similarly, all patients with metabolic diagnoses, infective diagnoses, toxic diagnoses, and other miscellaneous diagnoses
were classified under their corresponding etiological categories (100% each; p < 0.001). Among patients without
neurological diagnosis, metabolic etiologies constituted 58.8%, followed by infective (23.5%) and toxic causes (11.8%).
This high concordance validates the etiological classification framework used in the study. Comparable observations
were reported by Kanich et al. (2002), who demonstrated that final discharge diagnoses largely reflected the dominant
clinical and diagnostic findings established during evaluation. The importance of accurate diagnostic classification is
further emphasized in delirium research, were misclassification and under-recognition lead to adverse outcomes. Han et
al. [40] reported that 76% of delirium cases were unrecognized by emergency physicians, while Hustey and Meldon [39]
documented explicit delirium recognition in only 17% of affected elderly patients. The present findings demonstrate that
when definitive diagnoses are established, etiological classification is robust and clinically coherent.

Neurological examination parameters such as pupillary status and meningeal signs did not show statistically significant
associations with etiological categories. Among patients with equal and reactive pupils, neurological etiology
predominated (46.4%), followed by metabolic (32.7%) and infective causes (10.9%). In patients with non-reactive
pupils, neurological and metabolic etiologies each accounted for 30.0%, with infective causes at 20.0%; however,
overall association was not significant (p = 0.391). Similarly, meningeal signs did not demonstrate significant etiological
association (p = 0.984), with neurological etiologies remaining predominant in both meningeal sign—present (39.1%)
and absent (44.1%) groups. These findings indicate that while pupillary abnormalities and meningeal signs are critical
for immediate clinical decision-making, they lack specificity for etiological differentiation when considered alone.
Kanich et al. [35] noted that physical examination contributed 41% to diagnostic yield, reinforcing its value as part of a
composite assessment rather than a sole determinant 85. Delirium phenomenology studies, such as Sharma et al. [42],
also demonstrated that cognitive and attentional disturbances dominate presentations irrespective of focal neurological
signs 94. The present findings support comprehensive neurological examination integrated with imaging and laboratory
data.

Socio-contextual variables such as residence and occupation did not demonstrate statistically significant associations
with etiological categories. Neurological etiologies were predominant among both rural (44.2%) and urban (41.8%)
residents, with comparable distributions of metabolic and infective causes (p = 0.832). Occupational analysis showed
neurological etiologies ranging from 35.7% in laborers to 50.0% in service/clerical workers, with metabolic causes also
common across categories; however, no significant association was observed (p = 0.423). These findings suggest that
altered sensorium presents with similar etiological patterns across residential and occupational strata once patients reach
emergency care. Kanich et al, [35] similarly observed that AMS constituted a small but resource intensive fraction of
ED visits across diverse patient populations 85. Imaging availability studies by Ginde et al. [43] highlighted that rural
and smaller hospitals may face diagnostic resource limitations 88, yet the present findings indicate that etiological
distribution remains broadly consistent across settings. The results underscore that socio-contextual factors influence
access and exposure but do not independently dictate etiological patterns in altered sensorium, reinforcing the
universality of this emergency presentation.

This study possesses several important strengths that enhance its clinical relevance and academic value. A relatively
large sample size of 150 patients presenting with altered sensorium provided adequate representation of diverse
etiological categories encountered in emergency settings. The systematic evaluation of patients using standardized
clinical assessment tools, including detailed neurological examination, Glasgow Coma Scale scoring, comprehensive
laboratory investigations, and neuroimaging, allowed for robust etiological classification. Inclusion of a wide range of
clinical parameters demographic variables, vital signs, biochemical markers, radiological findings, and outcomes
enabled multidimensional analysis of altered sensorium. The study design facilitated identification of statistically
significant associations between etiological categories and key clinical variables such as age, vital parameters,
biochemical derangements, neuroimaging findings, and ICU admission. Consistent documentation and uniform
diagnostic criteria strengthened internal validity and minimized classification bias. The high proportion of critically ill
patients provided valuable insights into ICU utilization, ventilatory support requirements, and mortality patterns.
Furthermore, the study reflects real-world emergency department practice, thereby increasing its external applicability to
similar tertiary care centers. Collectively, these strengths contribute to a comprehensive understanding of altered
sensorium and reinforce the study’s utility in guiding early diagnostic prioritization and resource allocation.

Limitations of this study: Despite its strengths, the study has certain limitations that should be acknowledged. Being
conducted at a single tertiary care center, the findings may not be fully generalizable to primary or secondary healthcare
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settings with different patient demographics or resource availability. The observational design limits causal inference
between etiological factors and outcomes. Some etiological subgroups, such as toxic and other causes, had relatively
small sample sizes, which may have reduced statistical power for subgroup analysis. The study focused on in-hospital
outcomes, and long-term neurological or functional outcomes were not assessed. Potential referral bias may have
contributed to the high proportion of severe cases requiring ICU admission. Additionally, although extensive
investigations were performed, variability in timing of assessments and interventions could have influenced certain
results. These limitations suggest that findings should be interpreted in the context of the study setting and design.
Future scope: Future research should focus on multicenter studies to improve generalizability and capture regional
variations in etiological patterns of altered sensorium. Prospective studies incorporating standardized diagnostic
algorithms may help determine the impact of early targeted interventions on outcomes. Long-term follow-up assessing
neurological recovery, cognitive outcomes, and quality of life would provide valuable insights into the broader impact
of altered sensorium. Integration of validated delirium screening tools and severity scoring systems could enhance early
recognition, particularly in elderly patients. Future studies may also explore predictive models combining clinical,
biochemical, and imaging variables to aid rapid risk stratification. Evaluation of cost-effectiveness of structured
emergency department protocols could further support implementation at institutional levels. 109 Advances in point-of-
care diagnostics and artificial intelligence assisted decision support systems may also play a role in improving early
etiological identification. Overall, continued research is essential to refine management strategies and reduce morbidity
and mortality associated with altered sensorium.

Conclusion

The present study demonstrates that altered sensorium is a common, clinically heterogeneous, and high-risk emergency
presentation requiring prompt and systematic evaluation. Among the 150 patients studied, neurological causes were the
predominant etiology (43.3%), followed by metabolic (33.3%), infective (13.3%), toxic (6.7%), and other causes
(3.3%). The findings indicate that clinical assessment, Glasgow Coma Scale evaluation, vital parameters, targeted
biochemical investigations, and appropriate neuroimaging are complementary and essential for identifying the
underlying cause. Significant associations were observed between etiology and age, headache, GCS verbal response,
vital parameters, biochemical abnormalities, and neuroimaging findings. In particular, neuroimaging was highly useful
in identifying structural neurological causes, while biochemical evaluation helped recognize metabolic and toxic
contributors. The study also highlights the substantial severity and resource requirements associated with altered
sensorium. ICU admission was required in 91.3% of patients, ventilatory support in 23.3%, and the overall mortality
was 21.3%. Neurological etiologies accounted for the largest proportion of deaths (62.5%), emphasizing the need for
early recognition and aggressive management of potentially life-threatening neurological conditions. Overall, the study
supports a structured, multidisciplinary, and etiology-directed approach to altered sensorium in the emergency
department, with early stabilization followed by focused neurological examination, metabolic assessment, and
appropriately selected neuroimaging. Early identification and correction of reversible causes, together with timely
escalation of care, may help reduce complications and mortality. The findings also provide useful evidence for
emergency-care prioritization and resource allocation in tertiary-care settings.
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