Gaster, 24(2), 2026, 159 — 170
https://journal.aiska-university.ac.id/index.php/gaster

Original Research

e-ISSN: 2549-7006; p-ISSN: 1858-3385
DOI: https://doi.org/10.30787/gaster.v24i2.2592

NIHSS-Defined Stroke Severity in an Indonesian Emergency Department: A

Descriptive Cross-Sectional Study

Roifatul Fatma Amilia'*, Isni Lailatul Maghfiroh', Aprelia Afidatul Hanafi'

"Nursing Study Program, Muhammadiyah Lamongan University, Indonesia

ABSTRACT

Introduction: Standardized assessment of neurological deficits
is important in acute stroke care, but local distributions of
National Institutes of Health Stroke Scale (NIHSS) severity are
incompletely reported.

Objective: To describe NIHSS-defined stroke severity and
recorded neurological deficit profiles among stroke patients in
an emergency department in Bojonegoro, East Java, Indonesia.

Method: This descriptive cross-sectional study enrolled 70
consecutive stroke patients in February—March 2026. Total
NIHSS severity categories and individual item distributions were
summarized using counts and percentages.

Result: Moderate NIHSS severity (5—15) was recorded in 31
patients (44.3%), severe (16-42) in 29 (41.4%), and mild (1-4)
in 10 (14.3%). Ischemic stroke was recorded in 44 (62.9%).
Minor facial palsy occurred in 43 (61.4%) and mild-to-moderate
sensory loss in 41 (58.6%).

Conclusion: Most patients in this single-department sample
were classified as moderate or severe under the study thresholds.
Findings describe a local case profile and do not establish stroke
prognosis, diagnostic performance, or treatment effectiveness.
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INTRODUCTION

Stroke is a major contributor to mortality and long-term disability. Global Burden of Disease
estimates distinguish incident cases, prevalent disease, stroke-related deaths, and disability-
adjusted life-years, all of which are important for interpreting the public-health burden (1,21,24).
Ischemic and hemorrhagic strokes can cause acute focal neurological deficits; rapid clinical
assessment is necessary in emergency settings, together with brain imaging, last-known-well
history, and appropriate physiological evaluation (2,20). The National Institutes of Health Stroke
Scale (NIHSS) provides a standardized description of neurological impairment, but an NIHSS
score alone is not a diagnosis of stroke subtype, tissue-injury volume, or long-term outcome
(4,17).

The NIHSS records consciousness, gaze, visual fields, facial movement, limb strength,
ataxia, sensation, language, dysarthria, and inattention. The total score ranges from 0 to 42; higher
values generally indicate more severe measurable deficits. Nevertheless, neurological domains
are unevenly weighted and posterior-circulation symptoms can be underrepresented (4,14).
Agreement between assessors cannot be assumed: a clinical study reported discrepancies in
scores assigned by emergency nurses and neurologists, supporting standardized assessor
preparation and transparent reporting of the assessment procedure (3). Categories such as mild,
moderate, and severe also vary across studies; thresholds should therefore be explicitly described
rather than treated as universal (15).

Prior work has assessed the clinical use of NIHSS in emergency nursing (7,23), examined
scoring consistency (3), investigated the relation between NIHSS and lesion characteristics (17),
and evaluated stroke severity in other hospital populations (12). Research on record-based score
extraction (5), clinical detection of deterioration [9], nursing assessment (11), adjusted analysis
of NIHSS change (13), prediction algorithms (16), and prognostic associations (19) answers
different questions: instrument performance or clinical associations cannot be inferred from a
descriptive frequency table, and findings from inpatient or selected acute-stroke cohorts may not
transfer directly to a mixed ischemic—hemorrhagic emergency population. International acute-
stroke guidance places NIHSS within a broader clinical and imaging workflow rather than as an
independent determinant of treatment (2,20).

In the participating Bojonegoro hospital, preliminary service observations suggested that
complete NIHSS component documentation was inconsistent. The scientific and service-level
evidence gap is therefore the absence of a clearly reported baseline distribution of NIHSS-defined
severity and individual neurological signs at this emergency department, rather than a lack of an
instrument or a claim of unprecedented methodology. Existing local descriptive reports do not
establish whether their patient populations, stroke-subtype mix, or measurement timing resemble
this setting. Such context matters when interpreting proportions of moderate or severe
presentations (7,12,15).

This study contributes a single-center descriptive profile of NIHSS severity categories and
recorded neurological deficits among ED stroke patients. It may inform a subsequent quality-
improvement audit of assessment completeness and service planning, but it neither validates the
NIHSS nor evaluates whether its use improves patient management. The research objective was
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to describe NIHSS-defined stroke severity and individual item distributions among consecutively
sampled patients at an emergency department in Bojonegoro, Indonesia.

Based on these considerations, this study was conducted to describe stroke severity as assessed
using the NIHSS in stroke patients in the Emergency Department (IGD) of a Hospital in
Bojonegoro.

METHOD

This was a descriptive cross-sectional observational study conducted during February—March
2026 in an emergency department of a private hospital in Bojonegoro, East Java, Indonesia.
Clinical information was collected at the participating service without random allocation or a
follow-up intervention. Reporting was developed with reference to the STROBE framework for
observational studies (25).

Population and Sample/Informants

The study population comprised patients with a physician-documented ischemic or hemorrhagic
stroke who attended the emergency department during the study period. Seventy patients were
recruited consecutively. The latest author revision specifies adults aged 18 years or older, an
available neurological examination and medical record, and consent from patients or family
representatives when patients could not consent personally; it also reports excluding patients
transferred before NIHSS assessment or with an incomplete assessment. These eligibility and
proxy-consent procedures require confirmation against the approved protocol. No statistical
sample-size calculation was supplied, so the 70 cases should not be presented as a precision-
based sample or a complete census of all arrivals. The age bands in Table 1 describe observed
participants rather than eligibility restrictions.

Research Location

The research was performed at one private-hospital emergency department in Bojonegoro, East
Java. The hospital’s acute-stroke pathway, imaging availability, referral criteria, and annual
stroke caseload were not documented in the supplied research materials. These unreported service
characteristics limit interpretation of case selection and comparison with comprehensive stroke
centers. The hospital name remains masked in this review-stage manuscript.

Instrumentation or Tools

Stroke-related neurological deficits were recorded using the NIHSS, an established scale with 11
major domains and multiple component scores, producing a total from 0 to 42 (3,4). The study
grouped scores as mild (1-4), moderate (5—15), and severe (16—42). These are study-specific
reporting categories; cut-offs differ across published studies and the classification does not
explicitly tabulate score 0 (15). An item-level dataset, including whether items were untestable,
would be needed to independently audit scoring. The instrument does not directly measure lesion
size or determine stroke subtype (4,17).

Data Collection Procedures

Following institutional research permission, the team reviewed medical records for demographic
characteristics, physician-recorded stroke subtype, and documented medical history, and
performed an NIHSS examination for enrolled patients. Recruitment was consecutive until 70
observations were obtained during February—March 2026. However, the materials provided do
not specify the time from symptom onset or emergency arrival to assessment, imaging-
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confirmation procedures, assessor training or certification, use of sedation or reperfusion therapy
before scoring, or inter-rater checks. These cannot be retrospectively asserted without supporting
records and must be confirmed by the authors for reproducibility (3,8).

Data Analysis

Data were checked, coded, and summarized descriptively. Categorical variables were reported as
counts and percentages; the manuscript also retained a reported NIHSS arithmetic mean of 13.32.
Individual total scores were not supplied, so the median, interquartile range, standard deviation,
range, stroke-subtype cross-tabulations, and confidence intervals could not be reconstructed
reliably. No inferential tests or multivariable analyses were performed, and the study cannot
estimate associations, risk, causality, or predictive performance.

Ethical Approval

The authors reported ethics approval from the Health Research Ethics Committee of the Faculty
of Health Sciences, Muhammadiyah University of Lamongan (034/EC/KEPK-S1/02/2026). The
supplied revision describes informed consent before data collection and confidentiality
safeguards. For patients with aphasia or impaired consciousness, the identity and legal authority
of any proxy decision-maker, as well as safeguards against selection bias, require author
verification against the ethics protocol. No individual identifiable information is reported.

RESULTS

Among 70 patients, 31 (44.3%) were categorized as having moderate stroke severity, 29
(41.4%) as severe, and 10 (14.3%) as mild according to the study-defined NIHSS thresholds.
These findings describe the severity distribution within the participating emergency department
and should not be generalized to the broader stroke population.

Table 1. General Characteristics

General Characteristics Category Frequency Percentage(%)
41-50 years 9 12.9%
51-60 years 14 20.0%
Age 61-70 years 35 50.0%
71-80 years 12 17.1%
Total 70 100.0%
Man 29 41.4%
Type Woman 41 58.6%
Sex
Total 70 100.0%
No Formal Education 15 21.4%
) Elementary School 23 32.9%
Education Junior High School 1 15.7%
Senior High School 15 21.4%
Bachelor’s Deree 6 8.6%
Total 70 100.0%
Private 29 41.4%
Businessman 4 5.7%
Work Housewife 12 17.1%
Doesn't work 25 35.7%
Total 70 100.0%
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Table 1. General Characteristics

General Characteristics Category Frequency Percentage(%)
41-50 years 9 12.9%
51-60 years 14 20.0%
Age 61-70 years 35 50.0%
71-80 years 12 17.1%
Total 70 100.0%
Ischemic 44 62.9%
Types of Stroke Hemorrhagic 26 37.1%
Total 70 100.0%
Below the locally specified o
minimum wage (IDR 2,500,000) 38 34.3%
Income Minimum Wage 2,600,000 > T1%
. 86 ST 27 38.6%
No income
Total 70 100.0%
] ) ] Hypertension 29 41.4%
Medlcgl history (coding to pyi-hetes 13 18.6%
be verified) Cholesterol 15 21.4%
Others (asthma, vertigo) 13 18.6%
Total 70 100.0%

Source: Primary Data

Table 1 describes 70 ED stroke patients; the largest age group was 61-70 years (35/70,
50.0%), and 41 (58.6%) were women. Elementary-school education was the largest educational
category (23/70, 32.9%), not a majority. Ischemic stroke was documented in 44 (62.9%).
Hypertension was the most frequently recorded medical-history category (29/70, 41.4%).
Because the medical-history categories sum to 70, their coding as a single primary condition
versus potentially coexisting conditions requires verification; they must not be interpreted as
prevalence of all comorbidities. Income labels also require confirmation of their cut-offs and year.

Table 2. Stroke Severity Based on NIHSS

Severity Level Frequency Percentage (%)
Mild (1-4) 10 14.3 %
Moderate (5-15) 31 44.3 %
Severe (16-42) 29 41.4 %
Total 70 100.0 %
Average NIHSS score 13.32

Table 2 shows that 31 of the 70 patients (44.3%) were categorized as moderate, 29
(41.4%) as severe, and 10 (14.3%) as mild using the prespecified study thresholds. The combined
moderate-to-severe proportion was 60/70 (85.7%). The reported mean NIHSS score was 13.32,
but dispersion and raw-score distributions were unavailable. The 0-score category was not
separately reported, and interpretation of the thresholds should be limited to this study.

Table 3. Distribution of NIHSS Indicators
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No. NIHSS Indicator Category Frequency Percentage %
Alert (0)
» N9t ale?; arlo:'sablelby 39 55.79%
Leve 9 minor stimula |.on( ) 11 15.7%
1. consciousness (NIHSS  Not alert; requires
9 12.9%
1a) repeated or strong 1 15.79
stimulation (2) 7%
Unresponsive (3)
Normal (0) 33 47.1%
2. Best gaze Partial gaze palsy (1) 16 22.9%
Forced deviation (2) 21 30.0%
No visual loss (0) 26 37.1%
3. Visual fields Partial hemianopia (1) 18 25.7%
Complete hemianopia (2) 26 37.1%
Normal (0) 23 32.9%
4. Facial palsy Minor paralysis (1) 43 61.4%
Partial paralysis (2) 4 5.7%
No drift (0)
Drift (1) 10 14.3%
Some effort against 21 30.0%
5. Right arm motor gravity (2) 10 14.3%
No effort against gravity 12 17.1%
(3) 17 24.3%
No movement (4)
No drift (0)
Drift (1) 8 11.4%
Some effort against 26 37.1%
Left arm motor gravity (2) 8 11.4%
No effort against gravity 11 15.7%
(3) 17 24.3%
No movement (4)
No drift (0)
Drift (1) 9 12.9%
Some effort against 25 35.7%
6. Right leg motor gravity (2) 7 10.0%
No effort against gravity 11 15.7%
(3) 18 25.7%
No movement (4)
No drift (0)
Drift (1) 11 15.7%
Some effort against 24 34.3%
Left leg motor gravity (2) 7 10.0%
No effort against gravity 10 14.3%
. (o]
(3) 18 25.7%
No movement (4)
/:bse”tt(,o) - 20 28.6%
7. Limb ataxia Prese”t " ?”e I{mb( ; 28 40.0%
re'sen in two m.\ s (2; 59 31.4%
verify source coding)
Normal (0) 16 22.9%
8. Sensory Mild-to-moderate loss (1) 41 58.6%
Severe-to-total loss (2) 13 18.6%
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NIHSS Indicator Category Frequency Percentage %
slc?ljpthama((jo) . 22 31.4%
5. et sphasia (1) 27 38.6%
. est language
guag P 10 14.3%

Severe aphasia (2)

11 15.79

Mute/global aphasia (3) %

10 Normal (0) 21 30.0%

" Dysarthria Mild-to-moderate (1) 23 32.9%

Severe (2) 26 37.1%

:\lotatbn?.rma.\hty (0) 20 28.6%

11.  Extinction/inattention o o on Ihone 28 40.0%
modality (1)

22 31.4%

Profound inattention (2)

The item-level distribution was heterogeneous rather than uniformly mild or moderate.
Minor facial palsy was recorded in 43 patients (61.4%), mild-to-moderate sensory loss in 41
(58.6%), severe dysarthria in 26 (37.1%), and no movement of the right arm in 17 (24.3%) and
right leg in 18 (25.7%). Eleven patients (15.7%) had the highest category of the consciousness
item as coded in the table. These figures should be interpreted as recorded NIHSS component
categories, subject to confirmation that the original dataset used validated descriptors and
correctly handled untestable items.

DISCUSSION

The major result was a high proportion of moderate (44.3%) and severe (41.4%) NIHSS
categories among 70 patients who presented to this ED. Together, 85.7% fell within scores 5—42
under the study thresholds. This is a service-specific case profile, not the prevalence or population
incidence of severe stroke in Bojonegoro. The distribution may reflect differences in ED case-
mix, transfer practices, timing of assessment, inclusion of both stroke subtypes, and local referral
pathways; these explanations remain hypotheses because they were not measured. For
comparison, published work emphasizes that NIHSS severity thresholds and selection criteria
vary substantially across studies (15).

Women accounted for 58.6% of this consecutive sample, while half the participants were
aged 61-70 years. These are distributions among presenting patients, not evidence of greater sex-
specific or age-specific stroke incidence. Population-level interpretation requires denominators
that were not available here. Epidemiological studies document variation in age, sex, and vascular
risk profiles across populations (1,18,21), but the present dataset cannot test menopause, hormone
exposure, or other explanatory pathways.

The largest reported educational category was elementary school (32.9%); 41.4% were
classified as private-sector workers. Neither education nor occupation was analyzed in relation
to NIHSS score or compared with non-stroke controls. Consequently, stress, health literacy,
occupation-specific exposures, and delayed access to care should not be advanced as explanations
for the findings. These variables may be useful hypotheses for an appropriately designed future
study of emergency access and stroke severity (6,21).

The sample included 44 ischemic strokes (62.9%) and 26 hemorrhagic strokes (37.1%).
Global stroke-subtype proportions are not a suitable direct benchmark for a single ED because
community incidence data and hospital admissions represent different source populations
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(21,24). Pooling both subtypes may conceal important variation in severity and neurological
signs. A descriptive cross-tabulation of NIHSS categories by imaging-confirmed subtype, if
author source data are available, would strengthen interpretation without requiring causal
analysis.

Hypertension was the most frequently documented medical-history category (29/70;
41.4%). Since the categories in Table 1 sum to exactly 70, it is unclear whether coexisting
conditions were restricted to a single response or whether more complete comorbidity data were
available. It would therefore be misleading to describe hypertension as the dominant causal risk
factor in this sample. Population-level evidence and a separate hospital-based study discuss
vascular exposures in relation to stroke (10,21,22), but such associations were not assessed in this
descriptive study.

A mean NIHSS score of 13.32 was reported, yet a mean alone cannot characterize a
potentially skewed or ordinal severity distribution. The clinically meaningful finding in this
dataset is the proportion classified as moderate and severe, while uncertainty remains regarding
score dispersion, categories with NIHSS 0, and how severity cut-offs were selected. A median
and interquartile range, observed range, and subgroup profiles should be calculated from the
original individual scores before publication. Because NIHSS reflects functional neurological
impairment, neither a moderate nor severe category demonstrates infarct volume or a particular
brain location without imaging analysis (4,17).

Standardized ED neurological documentation can potentially support communication
between emergency clinicians, neurologists, and receiving services. However, decisions about
reperfusion, airway care, and destination of care also depend on time since last known well,
vascular and brain imaging, clinical contraindications, and other examination findings (2,20). The
present descriptive series did not measure clinician decisions, treatment delays, outcomes, or
improvement from implementing NIHSS; therefore, no enhancement in management or
prognosis can be attributed to this study.

The most commonly recorded facial-palsy response was minor paralysis (43/70, 61.4%).
This finding identifies a frequently observed item score, rather than the anatomical location of a
lesion. In the same dataset, 17 patients (24.3%) had no movement recorded for the right arm and
17 (24.3%) for the left arm, suggesting substantial motor limitations in a subset of ED
presentations. These item-level observations should be interpreted together with total scores and
documented stroke subtypes rather than used for unmeasured lesion localization (4,17).

Mild-to-moderate sensory loss was recorded in 41 participants (58.6%), indicating that
sensory deficits were prominent in this sample. Language, dysarthria, and neglect categories also
varied, highlighting the importance of documenting deficits beyond limb strength. The NIHSS
does not weight all manifestations equally, particularly some posterior-circulation deficits, so a
low total score would not necessarily exclude a clinically important syndrome [4].

The recorded limb-ataxia responses included 28 patients (40.0%) in the one-limb category
and 22 (31.4%) in score category 2. Standard NIHSS describes score 2 as ataxia in two limbs,
not “more than two extremities”; the underlying coding must be checked before the table is
considered validated. This is a terminology and data-interpretation issue, not evidence of a
specific cerebellar lesion. Standardized training and explicit handling of items that cannot be
assessed are especially relevant in severely affected ED patients (3,4).
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The item-level results also included 28 patients (40.0%) coded with single-modality
inattention and 22 (31.4%) with a more marked score-2 abnormality. These proportions must be
interpreted cautiously because inter-rater agreement, examiner training, and assessment
conditions were not reported. A study comparing emergency nurses and neurologists documented
clinically relevant NIHSS scoring disagreement, particularly with higher overall scores and
language deficits [3]. This supports the need for measurement quality assurance before local
patterns are used in clinical-service comparisons.

Language impairment occurred across the reported categories: 27 patients (38.6%) had
mild-to-moderate aphasia, 10 (14.3%) severe aphasia, and 11 (15.7%) the highest recorded
language impairment score. Because severely affected patients may have impaired capacity to
consent or cooperate with testing, the method used for proxy consent, examiner observation, and
handling of untestable tasks could materially affect selection and measurement. No independent
cognitive, communication, or long-term functional outcome instrument was used.

Overall, the mixed pattern of item scores reinforces that neurologic deficits were
heterogeneous. In particular, the data do not justify an overarching description of “mostly mild-
to-moderate neurological conditions” when non-moving limbs, severe dysarthria, and
consciousness impairments were documented. As a baseline quality-improvement dataset, these
findings may motivate standardized NIHSS recording, examiner training, and more complete
capture of assessment timing, but they do not demonstrate that any quality-improvement
intervention is effective (3,8).

Comparison with Previous Studies

The present findings should be compared with caution. Maghfirah and colleagues (12)
described ischemic stroke severity in an inpatient neurology setting, whereas this study recruited
both ischemic and hemorrhagic presentations in an ED. Differences in selection, disease subtype,
and time of measurement may explain different NIHSS distributions without indicating that one
setting has a higher stroke incidence. Research on ED scoring (3) addresses inter-assessor
reproducibility, rather than the frequency of severity categories. Roesner and colleagues (15)
found substantial variability in definitions of “severe stroke” used by clinical studies; hence the
1642 grouping reported here cannot be assumed equivalent across cohorts. Weigel and
colleagues (17) evaluated relationships between lesion features and neurological scores using
imaging-based data, whereas no such analysis was undertaken here. These distinctions establish
the limited but defensible contribution of a locally defined descriptive baseline rather than a novel
or validated mechanism.

Limitations and Cautions

Limitations are substantial. This was one private-hospital sample recruited non-randomly
by consecutive enrollment, with no reported precision-based sample-size calculation. The
assessment interval after symptom onset or arrival, imaging verification, assessor training,
repeatability, treatment before scoring, incomplete records, and the handling of untestable NIHSS
items were not documented. The reported average lacked measures of dispersion, and individual
data needed for subtype-specific NIHSS comparisons were not available. The consent procedure
for patients with severe impairment also requires protocol-level confirmation. The medical-
history variables may have been forced into mutually exclusive categories, and the NIHSS item
labels and severity thresholds require checking against original source forms. These limitations
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increase the potential for selection and measurement bias and preclude generalization to the
community or claims about treatment, prognosis, or the instrument’s performance (3,4,15,25).

Recommendations for Future Research

Further work should prospectively standardize NIHSS timing and assessor training,
document stroke subtype using imaging and clinical records, and record individual total scores
so that median (IQR), score range, and severity-by-subtype tables can be presented. A multicenter
design with follow-up could evaluate associations between access, assessment timing, stroke
severity, management, and patient outcomes. A local quality-improvement audit could separately
assess NIHSS documentation completeness and inter-rater reliability; such evaluation should not
be confused with the descriptive objective of the present paper (2,3,20).

CONCLUSION

Among the 70 stroke patients assessed in this Bojonegoro emergency department, 31
(44.3%) were in the moderate NIHSS category, 29 (41.4%) in the severe category, and 10 (14.3%)
in the mild category under the study-specific thresholds. Minor facial palsy and mild-to-moderate
sensory impairment were commonly recorded; more marked deficits were also present across
other NIHSS components. These data offer a limited single-center baseline profile of neurological
impairment. They do not establish tissue-lesion size, population-level stroke risk, diagnostic
accuracy, treatment effects, or prognosis.

Interpretation is constrained by single-center consecutive sampling, incomplete reporting
of assessment timing and examiner procedures, unverified item-level coding, and lack of raw-
score dispersion. Future studies should confirm standardized NIHSS assessment and provide
subgroup descriptions and longitudinal clinical outcomes.
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