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Traumainjuries cause significant global morbidity and mortality. While current scoring systems
like ISS and TRISS are complex, the Age Shock Index (ASI) offers a simpler, potentially more
effective method for estimating patient outcomes. Objective: To evaluate the association of
Age Shock Index with 48-hour in-hospital mortality in a trauma population in an Emergency
Department (ED). Methods: A comparative cross-sectional study was conducted over eight
months in the Emergency Department of Ziauddin University, focusing on pre-selected trauma
patients aged 18-65 years. Patients were divided into two groups: the exposed group and non-
exposed group, with an Age Shock Index (ASI) > 50, and < 50 respectively. Data analysis was
carried out using descriptive statistics, the chi-square test, and independent t-tests with the
Statistical Package for Social Sciences (SPSS) version 21.0. Results: Patients with an Age
Shock Index (ASI) =50 had significantly higher 48-hour in-hospital mortality (72%) compared to
thosewithanASI<50(12%)(p<0.001). The exposed group also received more intravenous fluids,
inotropic support, and blood products. No deaths occurred in the emergency room among the
exposed group, but a trend towards higher overall mortality was observed (hazard ratio 48.584,
95% CI: 0.511-4622.17, p=0.095). Conclusions: The Age Shock Index(ASI)>50is associated with
significantly higher 48-hour in-hospital mortality in trauma patients. The exposed group
required more intensive interventions, indicating a higher severity of injury. ASI may serve asan
effective predictor of patient outcomesin emergency settings.

INTRODUCTION

Trauma-related injuries are the leading cause of fatalities
and disabilities, resulting in a significant amount of the
global health burden [1]. Medical technicians and doctors
must rapidly recognize trauma patients who are at a
significant risk of death [2]. Despite being a well-known
and critical issue, the rapid mortality rate following injury
has not altered much over the past few years [3]. Several
methodologies have been used in past research to assess
the severity and predict the death of people with serious
injuries. However, traditionalapproaches such as the Injury
Severity Score (ISS), Trauma Score (TRISS), and New Injury

Severity Score (NISS) are regularly used, but they
frequently require complicated computations or the need
for extensive clinical and laboratory data. Many of these
scoring techniques are challenging for their initial
implementation in an emergency department (ED) [4, 5].
Currently, a variety of clinical measures, including heart
rate (HR), respiration rate/pulse rate (PR), blood pressure
(BP), shock index (Sl), and age shock index, are used to
assess the severity of patients who are seen in the
emergency room [8, 7]. Recent study data indicates that
ASI is an useful measures for assessing outcomes for

PJHS VOL. 6 Issue. 01 Jan 2025 T QRO Copyriatt © 2025, PUHS, Publishec b Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 2]2




Association of Age Shock Index with Mortality

ZehraAetal.,

patients in emergency situations[8]. The Age Shock Index
(ASI) appears to have the potential of becoming a more
precise predictor for patient outcome emergencies. The
ASI is calculated by taking the product of age with the
Shock Index, making this measure a much better reflection
because it includes the factors of age and physiological
variation with respect to the age. Higher studies show at
the ASI; thus, it was known to be related to mortality and
further intervention, making it a pertinent point for
treatment modalitiesinvarious patients[9]. Consequently,
the studyaimed to compare the relationship of ASIwith 48h
in-hospital mortality in trauma patientsatthe ED.
Trauma-related injuries constitute a leading cause of
global morbidity and mortality, demanding rapid and
accuraterisk stratification tools inemergency department
settings where time-critical decisions directly impact
patient survival. Conventional scoring systems such as the
Injury Severity Score (ISS) and Trauma and Injury Severity
Score (TRISS), while clinically validated, are
computationally complex and dependent on extensive
laboratory and radiological data, rendering them
impractical for immediate triage in resource-constrained
emergency environments like those prevalent in Pakistan.
The Age ShockIndex(ASI), calculated as the simple product
of apatient'sage and shockindex, offersamore accessible
and age-sensitive alternative that accounts for the
diminished physiological compensatory capacity of older
trauma patients, yet its predictive validity for 48-hour in-
hospital mortality in Pakistani emergency settings remains
largely unevaluated. This study therefore aimed to evaluate
the association between ASI and 48-hour in-hospital
mortality among trauma patients presenting to a tertiary
care emergency department, comparing outcomes
between patientswith ASI>50and those with ASI<50.

METHODS

The comparative cross-sectional study was conducted on
the trauma cases managed at the Emergency Department
at Ziauddin University. Informed consent was obtained
from the parents or guardians of the patient. The trauma
patients were categorized into two groups with Shock
indices into exposed and non-exposed. This study used a
non-probability sequential sampling approach and took
place overaduration of 6 months period, from April, 2019 to
September, 2019. The Ethical Approval was obtained from
the Ethical Review Committee of Ziauddin University
(Reference Code: 0591118AZEMD). Patients of both genders
between the ages of 18 and 65 who had experienced trauma
were eligible. The exceptions were isolated traumatic brain
injuries, patientswhodied on presentation, individuals with
metabolicdisordersorhypertension, pregnant women, and
those who were in shock because of non-trauma reasons
such as burns, food poisoning, or drug toxicity. The sample
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size for this study was calculated using WHO sample size
calculator, based on statistics from an article that showed
a59.5% mortality rate in the group that was exposed and a
3.1% death rate in the non-exposed group [10]. The
computed sample size for each group was 13 people, for a
total of 26, with a 95% confidence interval and 80% study
power. In order to compensate for probable data loss, the
sample size was expanded to 25in each group, for a total of
50 participants. Data collected included patients'Age, Sex,
Intravenous fluids, inotropic support, Blood product, Death
in emergency room, and Age Shock Index(ASI)recorded on
a pre-designed form. The Age Shock Index (Age Sl) was
calculated using the initial vital signs recorded in the
emergency department. This index, determined as the
product of age and the Shock Index(Sl), incorporates both
the patient's age and physiological parameters. An Age Sl
value exceeding 50 has been strongly associated with
increased mortality rates in trauma patients, highlighting
its utility in accurately predicting outcomes [11]. The
various hemodynamic instability cut-off values for Age
Shock Index was determine the various hemodynamic
stability based on other study [12]. Patients with ASI > 50
were classified as the Exposed Group, while those with ASI
< 50 were classified as the Non-Exposed Group. Patients
were monitored for 48 hours, with all variables measured
hourly. Any parameter exceeding its cut-off limits during
monitoring was recorded for further evaluation. Admitted
patients were tracked for 48 hours using their medical
record or reference number, while discharged patients
were followed up via the contact number provided on the
emergency form. Datawere collected using a pre-designed
form, and confounders and biases were minimized by
adhering strictly to the study protocols. SPSS version 21.0
was used for data analysis. Quantitative parameters, such
as age, were calculated as mean + SD, while qualitative
factors, including sex, intravenous fluid administration,
inotropic support, use of blood products, death in the
emergency room, and 48-hour in-hospital mortality, were
assessed for frequency and percentage. Post stratification
was identified by applying chi-square test. Probability ratio
was determined by Cox regression with a significance level
setatp<0.05.

RESULTS

All50 patients either male or female having age in between
18 to 65 years who meets the inclusion standard for
research was incorporate in research for the evaluation of
associated 48 hours mortality people with Age Sl in
traumatic patients admitted at emergency department of
hospital. People categorized into two classes according to
treatment, in first group 25 patients who Exposed to
medicines whereas, in second group 25 patients those
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were Unexposed to medicines. The age distribution
between the exposed and unexposed groups showed a
statistically significant difference, with meanages of 48.32
and 38.44 years, respectively (p = 0.016). Gender
distribution was similar across both groups, with no
significant difference(p=0.774)(Table1).

Table1: Age and Gender Distribution of Patients

Variable Exposed (n=25) Unexposed (n=25) p-value
Gender Distribution
Male 14(56%) 13(52%)
0.774
Female 1M(44%) 12 (48%)
Age (Years)
Mean+SD | 48.32:10.89 | 38.44:1361 | 0.016

Gender distribution was assessed using chi-square test; age was
analyzedusingindependent t-test

Table 2 shows significantly higher proportion of exposed
patients received intravenous fluids (96%) and inotropic
support(96%)compared to the unexposed group (36% and
20%, respectively). Blood product usage was also more
common among the exposed group (56%) compared to the
unexposed group (8%). No deaths occurred in the
emergency room among the exposed group, while one
death occurredin the unexposed group(4%). However, 48-
hour in-hospital mortality was significantly higher in the
exposed group (72%) compared to the unexposed group
(12%).

Table 2: Frequency Distributions of Clinical Variables among
Trauma Patients
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Table 3: Impact of Age Shock Index on 48-Hour In-Hospital

Mortality
Index Category Exposed Exr:::':ed Total Cr;:sglt:laere
<50 3(12%) | 22(88%) 25
Agfnsdzgc“ >50 | 13(72%) | 7(22%) | 25 <0.007*
Total 21 29 50

Variable Exposed Unexposed p-value
Intravenous Fluid
Yes 24(96%) 9(36%)
<0.001
No 4%) 16(64%)
Inotropic Support
Yes 24(96%) 5(20%)
<0.001
No 1(4%) 20(80%)
Blood Products
Yes 14(56%) 2(8%)
<0.001
No M(44%) 23(92%)
Death in Emergency Room
Yes 0(0%) 1(4%)
0.130
No 25(100%) 24(96%)
48 Hour In-Hospital Mortality
Yes 18(72%) 3(12%)
<0.001
No 7(28%) 22(88%)

p-values were calculated using chi-square tests to
determine the statistical significance of differences

between exposedandunexposedgroups

Patients with an Age Shock Index (ASI) > 50 had a higher
mortality rate (72%) compared to those with an ASI < 50

(12%)(p=0.000)(Table 3).
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Percentages are calculated based on the total number of
individuals in each category. Chi-square p-values indicate
statistical significance. An asterisk (*) denotes a statistically
significant result(p<0.05)

Table 4 showed hazard ratio for mortality among the
exposed group was 48.584, with a 95% confidence interval
of 0.511 to 4622.17, and a Cox regression p-value of 0.095.
This indicates a trend towards significance, suggesting a
higher mortality risk in the exposed group compared to the
unexposed group.

Table 4: Hazard Ratios for Mortality among Exposed versus
Unexposed Groups

. 95% Confidence  Cox Regression
Group  Hazard Ratio Interval (CI) P-Value
Exposed 48.584 0.511-4622.17 0.095
Unexposed 1.000 - -

Hazard ratio for the exposed group compared to the unexposed
group. The p-value indicates the statistical significance of the
differencein mortality risk

DISCUSSION

It is commonly known that as patients ages, their
physiological compensatory systems decrease and their
baseline vital sign features change. Elderly people typically
have worse outcomes followinginjury, alower physiological
tolerance, and a higher frequency of complications.15
Given how aging affects vital signs and results, it makes
sense that the SlI's effectiveness as a predictor would vary
with age. The study found that higher ASI values were
associated with increased mortality and a higher need for
intensive interventions. This aligns with previous research
indicating that ASI accounts for age-related physiological
variations, offeringamore nuanced assessment compared
to traditional scoring systems. A recent study revealed a
strong positive correlation between mortality in the
hospital and the Age Shock Index (ASI) with patients with
stroke.In another study, it was observed that the value of
the Age Shock Index (ASI) in patients older than 55 years
may be useful for early mortality prediction.In addition,
elevated ASI score was correlated with the odds of having
blood transfusions, suggesting its value as a predictor in
the identification of patients who would require more
extensive medical intervention. The significant correlation
established in the current research has applied better
classification of such indices for risk groups and the
creation of the triage and therapeutic paradigms. Another
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study mentioned that, age S| alone predicts a worse
outcome for AMI patients receiving PCl.Current study
aligns with these findings, showing that ASl is significantly
associated with mortality rates in trauma patients.
Particularly, the patients which were having elevated ASI
values were found to have increased mortality. Earlier
studies have proven that these indices can evaluate the
severity of trauma and predict outcomes.The ASI, which is
the result of adding age to the shock index, seems to
increase the mortality prediction accuracy.This is
consistent withrecentresearchindicatingthat SIxageisa
highly significant variable that adds more data to the usual
prognostic factors and helps predict death in Acute heart
Failure patients . Kimetal., applied the Age Shock Index(SI)
in projecting fatality risks for older people through cross-
sectional data from a nationwide injury surveillance
system. The findings showed that Age Sl increase in non-
survivor patients thanin survivors. In particularly, out of all
the subjects, 69.4% of high-risk or insecure according to
Age Sl died. Moreover, the incorporation of ASlinto clinical
practice could improve triage and promote further and
more specificinterventions at the ED. The study noted that
using age adjusted parameters in the assessment of
trauma risk leads to more effective identification of
patients with a high risk of deterioration and such patient
receiving treatments quicker leading to an improvementin
the general prognosis of the disease.In our study, a
significantly higher proportion of exposed patients
received intravenous fluids and inotropic support
compared to the unexposed group. Blood product usage
was also more common among the exposed group
compared to the unexposed group. This trend highlights
the increased need for intensive medical interventions in
patients with elevated ASI, reflecting the severity of their
hemodynamic compromise and the urgency of their clinical
condition. A study on Elevated Shock Index, Pediatric Age-
Adjusted (SIPA) demonstrated its association with higher
rates of hospitaladmissions, prolonged lengths of stay, and
increased critical interventions such as ventilatory
support, fluid boluses, and intravenous medications.
These findings emphasize SIPA's utility in identifying high-
risk pediatric patients requiring intensive medical care .
Moreover, the international guidelines have been
developed forthe management of shock that emphasize on
the importance of prompt initiation of IV fluids, and
inotropes.

This study was constrained by asmallsample size of only 50
patients, asingle-centerurbandesign, and arelatively brief
six-month data collection period, all of which substantially
limit the statistical power and generalizability of findings to
diverse trauma populations across Pakistan. The wide
confidence interval observed in the Cox regression hazard
ratio further underscores the inadequacy of the sample
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size for robust survival analysis, and the exclusion of
isolated traumatic brain injuries and patients with pre-
existing hypertension may have introduced selection bias.
Future research should employ multicenter, prospective
cohort designs with larger, more heterogeneous trauma
populations encompassing both urban and rural
emergency settings to validate the ASI cut-off of 50 in
Pakistani clinical contexts. Additionally, comparative
studies benchmarking AS| against established scoring
systems such as ISS and TRISS, alongside evaluation of
ASlI's predictive utility across different trauma mechanisms
and age subgroups, would provide stronger evidence to
supportitsintegrationinto standardized emergency triage
protocols.

CONCLUSIONS

The use of ASI as the tools for predicting mortality in
trauma patients is evident from the study. Findings of this
study support their use in the ED in order to improve risk
assessment and management. Future studies should
persist in refining these indices and expand their
application to patients of different types and in the course
of different kinds of treatment. The study was carried out
atasingle hospital witharelatively small sampleinanurban
region, which limits the findings' application to larger
populations.
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