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Abstract

Background Every year, 1.3 million lives are lost to road traffic injuries (RTls). 90% of these deaths disproportionately
occur in Lower-Middle Income Countries (LMICs). Due to frailty and reduced physiological resilience, elderly
populations are at higher risk of RTls and poor outcomes, versus younger populations. Further, according to the World
Health Organization (WHO), the global elderly population will double by 2050, indicating that this group will be at an
even higher risk of RTIS.

Objectives Our study aims to utilize Emergency Medical Services (EMS) data to better understand the trends, types,
injuries, patient characteristics, and outcomes of RTls involving the elderly, ultimately contributing to more targeted
and effective road safety policies and interventions.

Methods We analyzed secondary EMS data during 2022 and 2023 from the Emergency Services Department (Rescue
1122) in the province of Punjab, Pakistan. RTl data in patients aged > 65 years was extracted from the database for age,
gender, education, response time, injury type, RTI victim type, location of injury, and victim outcome. Multivariable
analysis was carried out using multiple logistic regression to obtain an adjusted odds ratio with a 95% confidence
interval for on-scene mortality.

Results From 4.2 million EMS activations, data on 34,345 RTls in elderly patients was analyzed. Patients had a mean
age of 70.12 years, and 77% (26,608) were males. The most common injury type was soft tissue injury (24,166; 70.36%),
followed by limb injury (5,126; 14.9%), and head injury (2,590; 7.5%). Most victims suffered injuries as passengers
(11,396; 37.2%). The mean response time was 7.19 minutes, and the on-scene mortality rate was 1.3% (443). The odds
of on-scene mortality increased with increasing response time (AOR: 1.05, CI: 1.04-1.07), while an increase in the
degree of urbanization was associated with decreasing odds of on-scene mortality (AOR: 0.99, Cl: 0.98-0.99). Head
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injuries (OR: 24.49, CI: 20.11-29.93) and pedestrian injuries (Adjusted OR: 1.40, Cl: 1.06-1.84) were strongly associated

with on-scene mortality.

Conclusion Our study revealed that head and pedestrian injuries emerged as key factors for on-scene mortality
in elderly patients of Punjab, Pakistan. These findings necessitate targeted interventions to encourage a rapid pre-

hospital response to lower on-scene mortality rates.

Introduction

Road traffic Injuries (RTIs) remain a significant public
health issue worldwide, claiming over 1.3 million lives
annually [1], with many more sustaining serious injuries.
In 2021, RTIs ranked 11th among all causes of mortal-
ity globally; out of a total of 4.4 million injury deaths,
RTIs ranked 1st [2]. Further, If things continue at this
pace RTIs could become the fifth leading cause of death
globally by 2030, undermining the World Health Orga-
nization (WHO) goal of reducing these fatalities by half
within the same timeframe [3, 4]. Alarmingly, the burden
of morbidity and mortality for RTIs is disproportionately
shared by lower-middle-income countries (LMICs), who
witness up to 90% of these deaths, despite these regions
having just 60% of the world’s vehicles [5]. In our study
population of Pakistan, the Pakistan Bureau of Statistics
reports that there were 10,429 RTIs in the year 2020, of
which over 40% were fatal; this translates to 16 deaths per
day [6]. Considering the historical under-reporting of this
data, these metrics could even be a gross underestimate
of RTT occurrences in the country [7, 8]. The most recent
Global Status Report on Road Safety presents the dis-
parity in Government reported fatalities (5,816) against
27,568 estimated by WHO for the year 2021 [9]. Over-
all, both these global and local findings underscore the
urgent need to understand factors contributing to RTIs
to formulate effective prevention strategies.

While RTIs predominantly occur in younger individu-
als, outcomes are often more severe for elderly victims,
even if injury severities are similar. This is largely due to
the increased frailty and decreased physiological resil-
ience associated with aging [10-12]. In 2021, almost 24%
of RTI victims were aged>60 years [13]. A 2015 study
from Iran reported that older adults accounted for nearly
8% of all RTIs and experienced a mortality rate twice as
high as younger victims [14]. With projections indicating
a doubling in the population size of individuals aged 60
and above, and with 2/3 of this population expected to
live in LMICs, RTI occurrences in the elderly are likely
to become even more prevalent [15]. As of 2019, our
study population of Pakistan was reported to house over
15 million people over 60 years old; this elderly popula-
tion comprises 7% of the country’s total population [16].
Indeed, this number is expected to double to 12% by 2050
[17]. As the global population ages, understanding the
unique vulnerabilities of the elderly in traffic incidents

becomes increasingly critical for public health planning
and intervention.

Despite the relevance of RTIs for at-risk elderly popu-
lations, there is a lack of comprehensive research focus-
ing on RTIs among this demographic. Few studies focus
specifically on the elderly; those that do most come from
High-Income Countries (HICs). There is a paucity of
work in this realm that has been conducted in LMICs;
to our knowledge, only one study from Iran has been
conducted using EMS records [18]. Therefore, our study
aims to fill this gap by utilizing EMS data from Punjab,
Pakistan to better understand the trends, types, and out-
comes of elderly RTIs. In doing so, we hope to ultimately
contribute to more specific and effective road safety
policies and interventions that can be adopted in LMIC
settings.

Methods

Study design and setting

We conducted a secondary data analysis to understand
the patterns of injuries among RT1Is that utilized pre-hos-
pital care in the province of Punjab. Punjab is the larg-
est province of Pakistan, with a population of 110 million
representing 57% of the country’s population [19]. The
province has 10 divisions, 41 districts, and 151 tehsils
[20].

In Punjab, Pakistan, RTIs have surged in recent years,
fueled by rapid urbanization, a growing number of vehi-
cles, and infrastructure development not at par with pop-
ulation growth [21-23]. The increase in the registration
of two-wheelers has significantly outpaced that of four-
wheelers, with Pakistan ranking as the fifth largest mar-
ket for two-wheelers globally [22]. Furthermore, vehicle
safety standards are virtually non-existent, particularly
in locally assembled cars, which often fail to comply
with international safety regulations and Western safety
benchmarks [24]. Both two-wheelers and the absence
of safety implementation have been linked to increasing
RTI mortality [25, 26]. Understanding this local context
is crucial for addressing the specific needs and risks asso-
ciated with RTIs in Punjab, particularly for the growing
elderly population.

Data was obtained from EMS records maintained by
Rescue 1122 in Punjab, Pakistan. Rescue 1122 responds
to approximately 1.8 million emergencies annually and
records every call they receive on a digital dashboard. It



Kumar et al. International Journal of Emergency Medicine (2025) 1

was first established in 2004 in Lahore, Punjab, and has
now expanded to other provinces as well, such as Sindh.

The EMS system is well-operated by Rescue 1122,
focusing on providing pre-hospital care. The EMS acti-
vation is done through Rescue 1122 emergency hot-
line number, when details of the incident, location, and
patient condition are logged into a centralized dispatch
system. A dispatching team then responds to the emer-
gency by activating the nearest ambulance crew. Once
the ambulance reaches the scene, they provide on-scene
stabilization and collect data on patient demographics,
time of injury and response, cause of activation, initial
vitals, and outcomes (on-scene death, shift to hospital
etc.).

EMS data 2022 and
2023 N= 4.2 million

Road traffic injuries
N = 878229

Elderly Population
265 N=35640
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Study participants and data collection

Deidentified data was obtained from Rescue 1122 Pun-
jab for 2022 to 2023, and individuals over 65 years who
had RTIs documented as the mechanism of injury were
selected. We excluded entries with missing injury types
or locations of injury.

Figure 1 provides the schematic flow of the final
patients included in the analysis. Briefly, of the total EMS
activations from 2022 to 2023, 0.87 million were due to
road traffic injuries, and only 35,640 were aged 65 years
and above. After excluding records with no data on injury
type, tehsils, and age, the final sample included in the
analysis was 34,345.

No data on injury type =1236

N=34404

No data on tehsil = 2
No unit for Age = 57

Final RTls =34345

Fig. 1 Schematic flow of patients
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Variables of interest
The primary outcome of the study on-scene mortality.

The following variables were extracted from the
records: age, gender (males and females), education sta-
tus (no formal education and formal education), and
region (Lahore, Bahawalpur, Dera Ghazi Khan, Faisala-
bad, Gujranwala, Multan, Rawalpindi, Sahiwal, and Sar-
godha). Details on injury type included RTI victim type
(driver/rider, passenger, and pedestrian), and injury type
(abrasions, cuts, abdominal/thoracic, fractures/limbs,
head injury, multiple fractures, and spinal injury). The
degree of urbanization was defined at the Tehsil level
using data from the Pakistan Bureau of Statistics (2017);
urbanization proportion (ranging from 0 to 1) was used
for each Tehsils and was used as a continuous variable in
the dataset, with O representing no urbanization and 1
represents fully urbanized.

Response time was calculated from the time of call
received at the Rescue 1122 call center until the on-scene
ambulance arrival. The response time was taken as a con-
tinuous variable. A separate variable for head injury was
created and was kept as an independent variable in the

Table 1 Factor affecting On-scene Mortality - Univariate and
multivariable logistic regression

(2025) 18:140

Characteristic Mean +sd, Unadjusted OR  Adjusted OR

n (%) (95% ClI) (95% ClI)

(N=34,345)
Gender
Male 26,608(77.5)
Female 7,737(22.5) 1.15(0.92-1.42) 0.94 (0.73-1.21)
Age 70.12(5.83) 1.007 (1.00-1.02) 1.004

(0.98-1.02)
Response time 7.19 (5.82) 1.06 (1.05-1.07) 1.05 (1.04-1.07)
Degree of 54.24(34.17)  0.98(0.98-0.99) 0.99 (0.98-0.99)
Urbanization
RTA victim type
Driver/Rider 11,097(36.2)
Passenger 11,396(37.2) 140 (1.10-1.77) 1.27 (0.97-1.65)
Pedestrian 8,175(26.6) 1.28 (0.98-1.66) 1.40 (1.06-1.84)
Divisions
Lahore 9,655 (28)
Bahawalpur 2,621 (7.6) 1.85(1.26-2.68) 1.77 (0.76-1.79)
Dera Ghazi Khan 1,947 (5.7) 245 (1.67-3.55) 146 (0.93-2.27)
Faisalabad 4,220 (12) 1.36 (0.95-1.93) 0.97 (0.65-1.43)
Gujranwala 5,335 (16) 1.58 (1.15-2.16) 1.13(0.79-162)
Multan 3,855(11) 1.55 (1.09-2.19) 1.15(0.78-1.69)
Rawalpindi 2,326 (6.8) 2.04(1.38-2.95) 1.51(1.00-2.27)
Sahiwal 2,484 (7.2) 1.53(1.00-2.27) 0.94 (0.58-1.50)
Sargodha 1,902 (5.5) 1.63 (1.04-2.50) 144 (0.68-1.78)
Head Injury *
No 31,755 (92.5)
Yes 2,590 (7.5) 2449
(20.11-29.91)

*Head Injury was removed from the Multivariable Logistic Model to prevent the

skewness
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final model, as the head injury is directly associated with
mortality in trauma patients.

Statistical analysis

Descriptive analysis was conducted using means and
standard deviations for continuous variables (e.g., age);
for categorical variables (e.g., gender and education sta-
tus), frequencies and percentages were used. For analysis,
injury types were labeled as soft tissue injury (e.g., cuts
and abrasions), torso injury (e.g. thoracic, abdominal,
back, or spinal injury), and limb injury (e.g., limb injury
and fractures). Crude odds ratios with 95% confidence
intervals were calculated using simple logistic regres-
sion for on-scene deaths. The variables that qualified the
screening p-value of <0.25 then entered the multivari-
able analysis. Multiple logistic regression was conducted
to obtain an adjusted odds ratio along with 95% CI to
identify the predictors of on-scene mortality after road
injuries among older adults. A two-sided p-value of 0.05
was considered statistically significant. The analysis was
conducted on R version 4.4.2.

Results

The data from the Rescue 1122 EMS registry reported
4.2 million EMS activations during the time frame of our
study, i.e., January 1st, 2022, to December 31st, 2023.
RTIs contributed to 842,962 (20.07%) of these cases, of
which 34,345 (0.82% out of 4.2 million and 4.07% out of
842,962) RTIs were reported in the elderly population
(=65 years). After data cleaning and extraction, all 34,345
RTI cases were included in the study. The mean age of
patients was 70.12+5.83 years. A majority of these RTI
victims were males (77.5%). Among reported RTTs, 66.4%
(22,227) of the victims had no formal education. Most
RTI victims (58.2%; 19,981) were shifted to the hospital,
while 40.5% (13,887) of the cases were provided with first
aid and discharged from the scene. The overall on-scene
mortality was 1.3% (443).

RTI prevalence was equal among drivers/riders (36.2%)
or passengers (37.2%), followed by pedestrian victims
(26.6%). No data was present on victim type in 3,677
cases. The most common injury type was soft tissue inju-
ries (70.36%) followed by severe injuries (e.g., limb frac-
tures and head injuries in 14.9% and 7.5% of RT1I victims,
respectively). Divisions with surrounding peri-urban
populations with the greatest number of RTIs included
Lahore (28%), Gujranwala (16%), Faisalabad (12%), and
Multan (11%) (Table 1).

Table 1 also shows the univariate and multivariable
regression analysis to predict on-scene mortality out-
comes in RTI patients. In the univariate analysis, gender
was not significantly associated with mortality (OR for
females: 1.15, 95% CI: 0.92—1.42). This finding remained
consistent in the multivariable logistic regression model
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(OR: 0.94, 95% CI: 0.73-1.21). Increasing age was found
to be significantly associated with mortality in univariate
(OR: 1.007, 95% CI: 1.00-1.02), but not in multivariable
analyses (OR: 1.004, 95% CI: 0.98-1.02). Response time
significantly increased the odds of on-scene mortality in
both univariate (OR: 1.06, 95% CI: 1.05-1.07, p<0.001)
and multivariable models (OR: 1.05, 95% CI: 1.04—1.07).
For the RTI victim type, passengers had higher odds of
on-scene mortality in the univariate analysis (OR: 1.39,
95% CI: 1.10-1.77, p=0.005); contrastingly, the mul-
tivariable model showed that pedestrians had higher
odds of on-scene mortality (OR: 1.29, 95% CI: 1.00-1.68).
Response time was associated with increased mortality in
both univariate (OR: 1.06, 95% CI: 1.05-1.07) and multi-
variable models (Adjusted OR: 1.05, 95% CI: 1.04—-1.07).
Our results show that head injury was strongly associ-
ated with on-scene mortality, as determined by univari-
ate analysis (OR: 24.49, 95% CI: 20.11-29.93, p<0.001).
An increasing degree of urbanization demonstrated a
statistically significant association with decreased on-
scene mortality in both univariate (OR: 0.98, 95% CI:
0.98-0.99) and multivariable models (Adjusted OR:0.99,
95% CI:0.98-0.99). Overall, all divisions showed signifi-
cant associations in both models.

Figure 2 shows the distribution of RTIs across the
months of 2022 and 2023. In year 2022 (red), the low-
est number of RTIs was reported in January, after which
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a drastic increase of ~200% in RTIs from was witnessed
from February to March. Contrastingly, in the year 2023
(blue), no abrupt increase in RTIs was observed within
the same time frame. In both 2022 and 2023, the num-
ber of RTIs was consistently low from May-September
but later peaked from October-November 2023. Overall,
the total number of RTIs in 2023 increased by 25-35%, as
compared to the 2022 RTI burden.

Figure 3 illustrates the distribution of outcomes based
on injury type. Despite soft tissue injuries being the most
common, they resulted in mortality in only 0.1% of cases.
Patients with head injury reported 11% on-scene mortal-
ity. Torso and other injuries contributed to 3.8% and 5.4%
mortality overall. Multiple fractures and limb injuries
presented with 3.2% and 0.3% mortality in each category.

Discussion

Our study assessed the distribution of sociodemographic
variables among RTI patients aged > 65 years transferred
by Rescue 1122 in Punjab. We also analyzed factors asso-
ciated with higher on-scene mortality. Overall, on-scene
mortality was 1.3%. Of the patients who died on the
scene, 64% had a head injury. Patients with head injuries
had 24 times higher odds of on-scene mortality. Simi-
larly, pedestrians also had higher odds of mortality, even
though only 26.6% suffered injuries as pedestrians.

2: Monthly RTis for Elderly (2022 vs 2023)

3000 A

2500

2000 A

Number of RTls

1500

1000

Year

2022
- 2023

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Fig. 2 Monthly RTls for elderly (2022 vs. 2023)
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3:Distribution of Outcomes by Injury Type

soft tissue injury 1

torso injury

limb injury 1

Injury Type

-= multiple fractures

head injury+

Other+

Outcome

. alive
. dead

25

O.

O.

50 75 100

Percentage

Fig. 3 Distribution of outcomes by injury type

There is a dearth of literature on the on-scene or pre-
hospital mortality in RTI elderly victims. However,
numerous studies have quantified hospital mortality
in elderly RTI victims. For example, one study in India
reported an emergency department mortality rate of
0.5% for older adults. Other studies reporting on overall
in-hospital mortality, such as a systemic review and one
study in Iran, reported 14% and 10.1% mortality rates,
respectively [27, 28]. Our study had an on-scene mor-
tality of 1.3%. One reason behind this low mortality rate
finding may be due to underreporting; patients who die
even minutes after EMS pick-up may not be documented
as dead. Another reason may be survivorship bias, which
stems from the higher utilization of EMS services by
survivors, while non-survivors are taken home via other
available transport [29]. Although these issues do con-
tribute to underreporting, EMS data does play a pivotal
role in understanding the trends and impacts of RTIs.
Although many RTIs are non-fatal and do not warrant
hospital admission, EMS activations are able to capture
overall RTI prevalence; this is particularly significant as
hospital data only captures critical victims requiring
hospitalization. Further, although global police data is
utilized to assess road safety, EMS data may prove more
fruitful in LMIC settings, where police data often under-
report RTIs (30-31). Overall, EMS data provides a more
representative picture of RTI epidemiology in our setting.

The most common cause of death in our study was
attributed to head injuries. At baseline, elderly popula-
tions are more vulnerable to severe head injuries due
to the aging process, which shrinks brain matter, and

increases the risk of blood vessel rupture even follow-
ing minor trauma [38-40]. We report that 2/3 of dead
patients in our study had head injuries. This finding is in
line with one study conducted in Iran, which stated that
head injuries caused 61.2% of prehospital deaths after
RTIs [32]. In contrast, another study in India revealed
head injuries as the second most common RTI injury
in elderly patients [33]. The higher incidence of head
injuries in these patients may be associated with sev-
eral factors, such as more frequent use of motorbikes
as compared to cars. Indeed, in Pakistan, there are over
three times as many registered bikes than cars [34] Other
contributing factors might be the limited use of helmets,
careless or reckless driving, and drunk driving [35-37].
In our study, only 27% of pedestrian participants suf-
fered injuries. In contrast to this finding, two studies con-
ducted in Iran revealed that in elderly RTIs, pedestrians
were the most injured [32, 41]. This difference may stem
from a higher proportion of working older adults in our
Pakistani population, who may rely more on vehicles
for transport in comparison to walking, due to reduced
mobility and Pakistan-specific infrastructure. Despite
pedestrian participants being a minority of the injured
victims, they also had the highest odds of mortality in our
study. This is in contrast to one study in Australia, which
showed that elderly pedestrians had lower mortality
as compared to drivers and passengers [42]. Lastly, one
interesting finding of our study was that there were twice
as many RTIs in March 2022 as in any other month in our
dataset. This unusually high number of RTIs may be asso-
ciated with traffic congestion due to protests resulting
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from political instability [43, 44]. In totality, these find-
ings indicate that RTI morbidity and mortality may often
be context-specific; reported statistics may fluctuate
based on a variety of diverse social, cultural, geographic,
and infrastructural factors.

Our study has multiple policy implications. Several
policy changes are required to ensure the safety of vul-
nerable road users. Strategies like installing overhead
cross-overs, guard rails, traffic signals, and low-speed
limits in densely populated areas are required to reduce
pedestrian injuries [45]. Furthermore, improved lighting
(both for drivers/passengers and pedestrians and guard
rails will reduce mortality in rural areas [46]. Our find-
ings reported the highest mortality due to head injuries;
strict enforcement ensuring compliance with traffic rules,
including helmet use for both drivers/riders and passen-
gers, may reduce head injury incidence and associated
mortality. Future studies can be conducted to identify
and validate potential interventions that would be effec-
tive in preventing RTIs in older adults, or in improving
RTI outcomes. Further studies measuring hospital and
long-term outcomes in older adults after RTIs are also
required; such work can assist in better understanding
the overall trauma response and impact on quality of life
within this population.

Our study has several strengths and limitations. Our
study leverages provincial-level data with a large sample
size, thereby gaining more power. Due to the size and
coverage of our cohort, our work can be significantly gen-
eralized to the population in Punjab. However, our study
is also limited in that it only includes on-scene mortal-
ity and lacks information on en-route and in-hospital
mortality. The collected data is also prone EMS biases,
such as survivorship bias. Due to varying numbers of
ambulances, and disparate utilization of EMS services in
different districts of Punjab, there is also unequal repre-
sentation among all the districts in our study. Finally, this
report relies on secondary data; as such, we could not
capture additional relevant variables, such as vehicle type
involved, severity of injury, in-hospital mortality, etc.

Conclusion

Overall, on-scene mortality in elderly RTI victims is
highly correlated with head injuries. These findings
necessitate targeted interventions to prevent on-scene
deaths and have a rapid pre-hospital response in this
vulnerable group. Within this group, pedestrians were
another high-risk group to experience on-scene deaths,
mandating policies to improve pedestrian safety and
infrastructure improvements.
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