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Abstract
Background: Ocular trauma creates a diverse workload of emergency cases that requires

local data on the nature of the injury, the causative material and the anatomical
involvement to guide prevention and service planning. The aim of this study was to describe
the pattern of ocular trauma attending the tertiary cave hospital and to look at the
associations of the injury source and the demographic characteristics of the patients. Twenty-
seven eight patients (3-80 wyears old) consecutively attending the Ophthalmology and
Emergency Departments of Jinnah Post Graduate Medical Centre, Karachi were included in
the study. A structured proforma recording demographic characteristics, source of injury,
duration since injury, injury inflicting material, trauma pattern and ocular structure
involved was completed. Frequencies and percentages were presented, and categorical
associations were analyzed by the prespecified categorical statistical procedures outlined in
the Methods section. Results: There were 190 males (68.3%) and 88 females (31.7%). The
16-30 age group had the highest number of patients (92, 33.1%). The most common injuries
were those sustained in the workplace (82, 29.5%), at home (58, 20.9%) and in road traffic
accidents (52, 18.7%). The material that caused the most injuries (54; 19.4%) was metal.
Mechanical trauma was the most common cause (212 cases, 76.3%) and the cornea was
the most commonly recorded structure (78 cases, 28.1%). A total of 96 patients (34.5%)
had presentation <6 hours, and 36 (12.9%) had presentation >3 days. Source reported p-
values of 0.041, 0.032 and 0.028 for the three association analyses, which must be
correlated with the tabled contingency tables. Conclusions: A descriptive analysis is
provided that demonstrates a predominance of males, young adults, workplace exposures,
mechanical injuries and corneal involvement. They contribute to the planning of prevention
and emergency services at a local level. Conclusions drawn from inferences are tentative due
to incomplete congruence between the source tables and statistical reporting
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Introduction

Ocular trauma is a significant ophthalmic

emergency because injury to a small and complex
organ can impact vision, independence and daily
functioning. The clinical spectrum ranges from
eyelid and ocular surface damage to lens, retinal,
optic nerve or globe damage. Thus, the assessment
and treatment need for patients with seemingly
identical histories may differ significantly. These
presentations described in a hospital setting can
help highlight common clinical needs and serve as
a practical foundation for prevention. The
published tertiary care literature on ocular trauma
makes it clear that the study of the demographic
profile, nature of the injury, and the anatomical
involvement should be studied together (Bhaskar
& Gupta, 2024).

An approach based on injury is particularly helpful
since ocular trauma can occur in a variety of
settings. Different combinations of exposures,
materials and force are involved in workplace
incidents, domestic accidents, road traffic collisions,
sport and school activity, and interpersonal
violence. The prevention of mechanical, chemical,
thermal and radiation-related injuries are thus
different and must be addressed separately. It is not
possible to assume the relative contribution is
equal in all hospitals or communities.
Comparisons of ocular-trauma presentations across
phases of social engagement show that the case mix
observed may differ across different times of social
engagement when mobility, workplace attendance,
and time spent at home vary (Pande et al., 2022).
Even when there are consistent patterns across
studies, local surveillance is still required.

The questions answered by global evidence and
hospital evidence are complementary. The Global
Burden of Disease analysis evaluates the incidence

and disability in populations and situates eye injury
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in a comprehensive public-health perspective (C. Li
et al., 2023). A tertiary-care series is one that refers
to patients who have reached a specific type of
service, and the conditions that that service is
expected to address. Access, referral patterns,
perceived severity and availability of alternative care
are factors that affect hospital frequencies. They are
not risk estimates for the community or for
exposure, but should not be interpreted as such.
However, they can support clinical and
administrative decision makers to be aware of
repeated situations and focus on common injuries.
The material used supplements the information
provided by the location of injuries. Metals, glass,
wood, stones, chemicals and sports items can be
found in multiple situations and can cause varying
damage patterns. The opposite can also be true,
however, in that the same site can be a source of
exposure to several agents. Record source/material
will help to differentiate source exposure from the
injuring object. Open-globe injuries have been
documented in the clinical literature to have
significant consequences despite having a small

2023). The

significance of a material thus will rely not only on

external wound (Pelletier et al.,

its frequency in a table, but also on the mechanism
and anatomical injury.

Another key dimension is anatomical involvement.
Ocular-surface and anterior-segment injuries can
account for a lot of the dayto-day emergency
department work, while less common posterior-
segment or optic-nerve injuries can have significant
functional impact. The literature of traumatic optic
neuropathy and vitreoretinal surgery following
open-globe injury is a good example of the
inadequacy of a numerical ranking of structures
affected for clinical planning purposes ( Chen et al.,
2022). The ASCOT study also shows the unique

research and management questions that present
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in eyes following open globe injury that require
vitreoretinal surgery (Casswell et al, 2024). These
categories can be summarized in a broad trauma
survey without the intent to measure prognosis or
effectiveness of treatment.

The time from injury to hospital presentation is
also important in relation to service organisation.
It is a representation of the point of an injured
individual's entry into the observed care path but
not necessarily the decisions made and occurrences
of delays in care prior to that point. Time to first
hospital presentation (McMaster et al., 2025)
cannot be directly compared with evidence relating
to timing of primary open-globe repair. These are
correlated but distinct intervals. Recording
presentation time is useful, as it can signal a group
that needs to be further investigated for barriers to
referral and access. However, a descriptive study
would not be able to conclude the effect of delay
on visual loss if there were no data on initial
severity, treatment timing, or subsequent outcomes.
Age and sex give easy-to-obtain measures of case
mix; however, they have to be used carefully.
Preponderance of males or younger adults may be
due to exposure opportunities, occupation, activity
and healthcare use and not necessarily due to a
biological explanation. A paediatric open-globe
study also demonstrates that injury circumstances
vary according to the clinical population among a

(Kabakci et al, 2024).

Therefore, considerations for eligibility criteria, age

narrow population

bands, definition of trauma, and severity of referral
should be included in the comparison. These
differences are important to consider when making
preventive implications from a sample that covers
childhood to older

the entire range from

adulthood.
The aim of the present study was to describe the

nature of ocular trauma which presented to the
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Ophthalmology and Emergency Departments of
Jinnah Postgraduate Medical Centre, Karachi. Its
main aim was to ascertain the distribution of injury
injury,
material, trauma pattern and ocular structure

source, duration since injury-inflicting

involved among eligible patients. Secondary
analyses included age group and gender with
respect to trauma pattern and injury source with
respect to anatomical involvement. The purpose of
the study was to generate local descriptive evidence
for prevention and emergency preparedness. Its
contribution is  hence restricted to the
characterisation of a tertiary care case mix, and can
be limited to inferential interpretation within the
frame of information and reporting quality
available in the reported study analyses.

Methods

Study design and setting

A cross sectional observational study was
conducted in Ophthalmology and Emergency
Departments (ED) of Jinnah Postgraduate Medical
Centre (JPMC) in Karachi.A prospective cross
sectional observational study was conducted in
Ophthalmology and Emergency Departments (ED)
of Jinnah Postgraduate Medical Centre (JPMC)
Karachi. Patients underwent evaluation at the time
of presentation for ocular trauma and demographic
and injury data were collected during this episode
of care. There was no design that included an
intervention, comparison of treatment groups or
longitudinal follow-up. There was no intermingling
between routine clinical care and research. The
reported  method  of  recruitment  and
documentation is called prospective, and the
analysis is concerned with characteristics that are
seen at presentation. The dates of the recruitment

and the

indicated in the documentation of the study

total recruitment period were not
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available and must be confirmed by the author
before submission.

The two departments combined as the recruitment
setting, as patients with ocular trauma could be
admitted to care either via specialist ophthalmology
or the emergency service. This was done to include
a variety of injury mechanisms and clinical
presentations in the hospital. It is not
representative of population-based surveillance -
individuals receiving treatment elsewhere, those
who did not seek treatment and individuals
outside of eligibility were not included. No
denominator was provided for the surrounding
community, or for all emergency attendances.
Therefore, the study presents the composition of
the enrolled trauma cases sample, not the
incidence or prevalence of the ocular trauma cases
in Karachi.

Participants and sampling

The study was conducted on male and female
patients aged 3-80 years with a history of ocular
trauma who were eligible. Exclusion criteria used
of consent and mentally

were the refusal

incompetent patients. Informed consent was
obtained from the adult, and the children's was
obtained from their parents or legal guardians. The
number screened is not reported by the source,
neither is the number excluded for each reason nor
is a record of refusals provided. Such missing data
reduce assessment of the completeness of
recruitment and potential selection effects. The
denominator for the descriptive results was 278
patients.

Consecutive sampling (non-probability sampling)
employed. Patients who met the inclusion criteria
were enrolled as they came in to the hospital until
the number of patients was reached. While
consecutive recruitment is a good way of enrolling
emergency

presentations, representativeness
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beyond the hospital cannot be guaranteed. Patterns
of referrals and access to care may continue to
affect inclusion. The unit of analysis was the
patient, as indicated in the tables reported. The
incidence of laterality and injured eyes, as well as
the treatment of bilateral injuries, were not
documented. As a result, the categories listed at the
patient level must not be restated as numbers of
injured eyes or numbers of individual anatomical
lesions.

Sample size

The sample size was determined as per the World
Health Organization samplesize calculator with a
95% confidence level, absolute precision of 5%,
and an assumed proportion in the population of
23.7%. This target was reported to be 278 patients,
and 278 participants were included. These were the
parameters that were reported and the final study
sample size. The calculator's output, rounding rules,
and supporting evidence for the forecasted
percentage was not included. The former should be
confirmed and the Iatter developed from the
approved protocol, not during the manuscript
preparation.
The sample size argument was focused on
estimating a proportion and not to provide power
for all cross-classified comparisons. This distinction
is important because the number of patients in
trauma categories (including radiation related and
residual other) was relatively small. When the
overall sample size is sufficiently large for common
categories of observations, but is sparse when
divided into age (or source) groups, the cells may
be sparse. The overall sample size should not be
suggested

considered a wvalidation that all

association  studies  meet their statistical

assumptions. There is no recruitment or post hoc

power analysis stated on this manuscript.
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Variables and operational definitions

Each predesigned structured proforma
documented age, gender, source of injury, length
of time since injury, injury-causing material,

trauma pattern and eye structure involved. Age was
recorded in years and presented in five groups: 3-
15, 16-30, 31-45, 46-60, and 61-80 vyears.
Gender - Male or Female. Injury source defined
the situation or environment where the injury
occurred and was categorized as: Workplace, Home,
Road traffic accident, Sports, School, Assault,
Others. These categories are not measurements of
the amount of time involved in the occupation or
the frequency of involved activities, but are
reported as is.

The duration since injury was defined as the time
from injury to hospital presentation. The reported
time categories were: < 6 hours, 6 to 24 hours, 1 -
3 days, and > 3 days. No details were provided
about how the boundaries are managed at 6 and 24
hours. The types of injury causing material were
metal, stone/brick, wood, glass, stick, chemical
agent, ball/sports object, thermal agent or others.
defined as

chemical, thermal, radiation, and others. Material

Trauma pattern was mechanical,
and pattern were two recorded variables and an
agreement between these can't be assumed without
a cross-tabulation at patient level.

Involvement of the cornea, conjunctiva, eyelids,
lens, retina, globe/open globe injury, multiple
structures, or optic nerve was presented. This
classification consists of a named anatomical
structure and a category for multiple structures and
a globe-integrity category. The classification system
does not indicate a priority order for who receives
the classification if they were classified in more
than one classification. Therefore, these labels
should be considered as the patient categories as

reported, rather than as an anatomical list. This is

Volume 4, Issue 6, 2026

particularly the case for the corneal count, which
should not be used to give a picture of the total
number of patients by category with any corneal

involvement. This restriction also applies to other

buildings.

Data collection and clinical assessment

After screening for eligibility and obtaining
consent, demographic and injury data were

gathered based on clinical history and ocular exam.
History was provided with information about the
events, and the timing, of the injury and the
material used. The proforma used was structured,
providing a common format to capture the same
key variables from each participant. Checks for
completeness, consistency and coding errors prior
to data entry are described in the source. It also
includes expert opinion regarding the proforma
and the application of standard ophthalmic
examination procedure. It does not have pilot
testing results, examiner numbers, estimates of
interobserver agreement, or a formal statistic of
validation, so no claims are made here.

The clinical evaluation was defined as visual acuity,
pupillary
fundoscopy (if possible) and intraocular pressure

slitlamp ~ examination, reactions,
measurement (if suitable). If the injury is suspected
to be an open globe, the source indicates pressure
was not measured. When clinically indicated,
investigations like B-scan ultrasonography, optical
coherence tomography, orbital radiography or
computed tomography were described as available.
This

participants were tested for all procedures due to

manuscript does not assert that all
several being dependent on clinical indications and
the use of some procedures not being reported.
The outcomes of diagnostic accuracy and
comparative imaging performance were not part of

the study goals.
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For the assessment process a visual acuity was
described as well as possible investigations, but the
outcome of these investigations was not tabled in
the reported study findings. Likewise, there was no
participant-level treatment, surgical procedure,
complication or follow-up dataset. These elements
cannot be recovered from anatomical category. The
analysis is thus focused on the presentation
categorical

characteristics and the presented

associations. The reference to  prognosis,
complications and need of resources in the
discourse is an interpretation based on the
published literature on the subject, not a measure
of the prognosis, complications and need of
resources of the 278 participants.

Statistical analysis

The data were typed in and analyzed using SPSS
(version not stated). The descriptive plan outlined
normality testing via the Shapiro-Wilk test and
presentation of continuous variables as mean and
standard deviation or as median and interquartile
range as appropriate. Results provided, however,
have age and duration in categories without
continuous summaries. Hence, the descriptive
measure in this paper is retained as frequencies
and percentages. The grouped information has
been used to create no mean age, median delay,
confidence interval, effect size, or missing data
estimate.

Associations among categorical variables were
tested using chi-square tests, and when expected
counts were small, Fisher's exact tests, and p values
< 0.05 were considered statistically significant. The
reported comparisons were age group to trauma
pattern, gender to trauma pattern, and injury
source to ocular structure involved. Other
procedures mentioned in the broader methodology
were not provided with outputs and/or these

analyses are not described as completed. In this,
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stratification is not mentioned as an adequate
adjustment for confounding. Available tables are
unadjusted categorical comparisons, and there was
no reported multivariable model.

All original values for the results in the results
tables, totals of the categories, percentages, and
reported p-values have been preserved. Some
discrepancies were found between the numbers in
the displays and the inferential numbers reported
during the verification. These are revealed in the
results and in an authoronly verification note.
Reported p-values (the source p-values) are used to
identify

independently verified evidence of association.

them and are not considered as

Due to the lack of the underlying data set and
SPSS  output,

possible. Alas, hypotheses (material versus trauma

no patientlevel reanalysis was
type; presentation delay versus severity) were also
part of the study objectives, but not reported for
inferential results.

Ethics

The ethical review was reported as being done
before data collection and that the study was in
compliance with the Declaration of Helsinki and
Good Clinical Practice. Informed consent was
stated to be voluntary, refusal of participation to
data collection did not compromise the clinical
care, confidentiality was ensured using coded
information and data collection was not prioritized
over emergency clinical care. Adults and children's
parents/guardians informed consent was obtained
in writing. The approving committee, its approval
number, and its approval date were not provided.
These and any appropriate assent procedure should
be provided on institutional records prior to

journal submission.
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Results

Demographic characteristics

Patients consisted of 278 patients. Males accounted
for 190 cases (68.3%) and females for 88 (31.7%),
as shown in Table 1. The largest age group was 16-
30 years, with 92 patients (33.1%), followed by 31-

Volume 4, Issue 6, 2026

45 years, with 70 (25.2%). There were 48 patients
aged 3-15 years (17.3%), 42 aged 46-60 vyears
(15.1%), and 26 aged 61-80 years (9.3%) (Table 2).
For the purposes of the following demographic
table and analysis, age group boundaries of 46-60

years are consistently used.

Table 1. Gender distribution of ocular trauma patients

Gender Frequency (n) Percentage (%)
Male 190 68.3

Female 88 31.7

Total 278 100.0

Table 2. Age distribution of ocular trauma patients

Age Group Frequency (n) Percentage (%)
3-15 years 48 17.3

16-30 years 92 33.1

31-45 years 70 25.2

46-60 years 42 15.1

61-80 years 26 9.3

Total 278 100.0

The frequencies are measures of the enrolled
patients. They do not measure the probability of an
eye injury in males, females or specific age groups
in the source population. Age-specific or gender-
specific population denominators and exposure
measurements were not provided, nor were

occupational  distributions. No  report  of
continuous age summary. Interpretation, therefore,
is limited to the fact that in this hospital sample,
males and patients in the age group 16 - 30 years
comprised the largest corresponding age groups.

Injury source and presentation interval

The highest rate was for workrelated injury (82
patients, 29.5%). Fifty-eight (20.9%) were home
injuries and 52 (18.7%) were road traffic accidents.
Sports-related injury was reported in 34 patients
(12.2%), school injury in 24 (8.6%), assault in 18
(6.5%), and other sources in 10 (3.6%) (Table 3).
The most common source was the workplace,
although jobs that occurred in various non-work
areas also resulted in injuries. Specific occupations,
road user categories, sports and domestic activities

in these source groups were not provided.
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Table 3. Source of ocular injury

Volume 4, Issue 6, 2026

Source of Injury

Frequency (n) Percentage (%)

Workplace

Home

Road traffic accident
Sports

School

Assault

Others

Total

82 29.5
58 20.9
52 18.7
34 12.2
24 8.6
18 6.5
10 3.6
278 100.0

Presentation occurred within 6 hours in 96
patients (34.5%), between 6 and 24 hours in 84
(30.2%), between 1 and 3 days in 62 (22.3%), and
after more than 3 days in 36 (12.9%) (Table 4).

Most participants were in the two oldest age groups.

Also documented in the results is the significant

Table 4. Duration since injury at hospital presentation

group that comes in after the first day. The reasons
for delay, time spent attending to first care
elsewhere, referral time and time from hospital
admission to definitive treatment were not
reported and so could not be distinguished within

the observed distribution.

Duration Since Injury Frequency (n) Percentage (%)
Within 6 hours 96 345

6-24 hours 84 30.2

1-3 days 62 22.3

More than 3 days 36 12.9

Total 278 100.0

Injury-inflicting materials and trauma pattern

Fifty-four injuries were recorded as being caused by

metals (19.4%). Stone/brick accounted for 42

(15.1%), wood for 36 (12.9%), glass for 32 (11.5%),

and sticks for 30 (10.8%). Chemical agents were
recorded in 28 patients (10.19%), ball/sports objects

in 26 (9.4%), thermal agents in 18 (6.5%), and
other materials in 12 (4.3%) (Table 5). These
classifications refer to the content of the recordings
of the cases and no content specific analysis of the
severity of the injuries or of the visual impact of the

injury is provided.
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Table 5. Injury-inflicting material
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Injury-Inflicting Material

Frequency (n) Percentage (%)

Metal
Stone/brick
Wood

Glass

Stick

Chemical agent
Ball/sports object
Thermal agent
Others

Total

54 19.4
42 15.1
36 12.9
32 11.5
30 10.8
28 10.1
26 9.4
18 6.5
12 43
278 100.0

Mechanical injury was the most common (212
patients, 76.3%). Chemical injury occurred in 28
(10.1%), thermal injury in 22 (7.9%), radiation-
related injury in 10 (3.6%), and other injury
patterns in 6 (2.2%) (Table 6). The reported
distribution did not include further details into

blunting or penetrating injuries within mechanical
Table 6. Pattern of ocular trauma

cases. There were 18 thermal agents listed in the
material table and 22 materals were listed as having
thermal injuries in the trauma-pattern table. The
two are retained as both are reported separately
and their relationship is to be clarified from the

original coding

Pattern of Ocular Trauma

Frequency (n) Percentage (%)

Mechanical injury
Chemical injury
Thermal injury
Radiation-related injury
Others

Total

212 76.3
28 10.1
22 7.9
10 3.6

6 2.2
278 100.0

Ocular structure involved
The most common was cornea (78 patients,

28.1%), conjunctiva (52 patients, 18.7%) and

eyelids (40 patients, 14.4%). Lens involvement was
noted in 32 patients (11.5%), retinal involvement
in 24 (8.6%) and globe/open globe injury in 22
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(7.9%). Multiple structures were noted in 20 (7.2%)
of the cases and the optic nerve was involved in 10

(3.6%) (Table 7). The categories reported do not
Table 7. Ocular structure involved

Volume 4, Issue 6, 2026

add up to the study total as the allocation rule for

combined injuries was not identified.

Ocular Structure Involved

Frequency (n) Percentage (%)

Cornea

Conjunctiva

Eyelids

Lens

Retina

Globe/open globe injury
Multiple structures
Optic nerve

Total

78 28.1
52 18.7
40 14.4
32 11.5
24 8.6
22 7.9
20 1.2
10 3.6
278 100.0

Reported association analyses
In all age groups, mechanical injury was the most
There were 30

mechanical injuries reported among those aged 3 -

common pattern of trauma.

15 years, 72 among those aged 16 - 30 years, 54

among those aged 31 - 45 years, 30 among those
Table 8. Age group and pattern of ocular trauma

aged 46 - 60 years and 18 among those aged 61 -
80 vyears. This comparison was analyzed and
reported a chisquare p-value of 0.041 (Table 8).
Mechanical injuries were noted in 152 males and

60 females and analysis revealed p = 0.032 (Table

9), for gender and trauma pattern.

Age Group Mechanical ~Chemical Thermal Radiation Others Total
3-15 years 38 4 3 1 2 48
16-30 years 72 8 7 3 2 92
31-45 years 54 8 5 2 1 70
46-60 years 30 5 4 2 1 42
61-80 years 18 3 3 2 0 26
Total 212 28 22 10 6 278

Reported chi-square p = 0.041. Reported analysis
value; not reproduced by the displayed counts.
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Table 9. Gender and pattern of ocular trauma

Volume 4, Issue 6, 2026

Gender Mechanical ~Chemical Thermal Radiation Others Total
Male 152 16 14 6 2 190
Female 60 12 8 4 4 88
Total 212 28 22 10 6 278

Reported chissquare p = 0.032. Reported analysis value; not reproduced by the displayed counts

There were 30 corneal and 14 conjunctival work-
related injuries recorded in the source-by-structure
comparison. In addition to the other categories of
the road traffic row, there were 12 cases with
eyelids, 8 with lenses, 8 with retinas, 6 with globes

and 4 with optic nerves. The source reported p =

0.028 (Table 10). The cells in that row add up to
60 but it was printed as 52, and the multiple-
structures column adds up to 28 but it was printed
as 20. The original entries are left unchanged and

the note to the table indicates this.

Table 10. Source of injury and ocular structure involved

Source  of Cornea Conjunctiva Eyelids Lens Retina Globe Optic Multiple Total
Injury Nerve

Workplace 30 14 8 8 6 8 2 6 82
Home 14 12 10 8 4 4 2 4 58
Road traffic 10 8 12 8 8 6 4 4 52
accident

Sports 8 6 4 4 4 2 1 5 34
School 8 6 2 2 1 1 0 4 24
Assault 6 4 3 2 1 1 1 0 18
Others 2 2 1 0 0 0 0 5 10
Total 78 52 40 32 24 22 10 20 278
Also, the significance levels of chisquare tests material and trauma pattern, nor were results

reported in the age and gender tables did not
match the ones that could be obtained from the
checks. Therefore, the three original p-values are
kept as source reported statistics until validated
and the present manuscript does not support the
claimed statistical significance. The association

results were not provided for injury-inflicting

provided for interval between trauma and
presentation and severity. No visual outcome, no
complication rate or treatment effect were reported.
The fact being that the descriptive distributions are
the main and meaningful findings and are

constrained by the categories and source data
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limitations stated above, the above-mentioned

findings and limitations should be kept in mind.
Discussion

Principal findings and contribution

This study is descriptive and presents the diversity
of workload of ocular trauma in a tertiary eye
hospital in Karachi. The overall descriptive results
include a male predominance, a high number of
(16-30  vyears),

workplace as the most common single source,

young workers injury in the
metal as the most commonly reported material,
mechanical injury as the most common pattern,
and cornea as the most common structure
recorded. Appreciable contributions also came
from home and road traffic injuries, and
presentation-time distribution also covered patients
arriving after the first day. These observations in
combination create the documented case mix and
provide some directions for prevention and/or
service review. They are not a measure of
community relative risk or effectiveness of any
proposed response.

The significance of the study is to review a number

of aspects of presentation in one service population.

Demographic data would tell us who came to the
meeting, but would not narrow our focus to
prevent. The source alone, without an obvious
space or anatomical change, would find the event.
The combination of these descriptors can offer a
more clinically meaningful picture, but maintains
their analytical separation. However, the remaining
contingency-table and p-value discrepancies do
restrict the secondary association results. The paper
should then primarily be descriptive in nature,
therefore. Such tentative linkages made as if they
were proven ones would overstate the support that
can be gained from the source and diminish the

defensibility of the conclusions.

Volume 4, Issue 6, 2026

Demographic pattern in context

This male predominance is in general agreement
with the results reported by the published literature
of the third degree and tertiary care in the world
(Bhaskar & Gupta, 2024). Eye injury is also located
in demographic and cause-specific patterns in the
Global Burden of Disease analysis (C. Li et al.,
2023). There was consensus about the direction of

which lends
credibility to the value of studying gender in the

study, across various settings,
context of ocular-trauma surveillance. It does not
indicate that the same mechanism is responsible
for each series, however. Currently no data were
collected on measures of occupation, hours of
hazardous activities, participation in sport, road
exposure or likelihood of specialist care following
an injury.

Gender should then only be used as a descriptor
and a potential indicator of different exposures,
not as a complete explanation. If all the male
injuries were attributed to occupational hazards or
all the female injuries to domestic activity, then
assumptions would be made that would not be
supported by the reported cross tabulations.
However, prevention planning can acknowledge
the distribution without excluding those who are
exposed to the same hazards in other capacities. A
follow-up study might investigate if differences
between groups are the result of specific activities
and protective practices. The gender totals would
not be enough to conduct such analysis, which
would need directly measured exposure variables
and an appropriate design, not them being the
only ones.

The concentration in the younger and middle
adult age groups is also consistent with the

occupational activity, or source, interpretation
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established in the source literature. The largest age
group was 16-30 years, but there were children
and older adults as well. These are rates of hospital
attendance and not incidence rates by age. The
distribution observed may be influenced by
differences in the size of the underlying age
populations, the width of the age bands and access
to the centre. The inferential age comparison
should always be verified and the descriptive
pattern should not be expressed as a statement of
age alone determining trauma mechanism.

The evidence on paediatric ocular trauma
highlights the need for the definition of the
comparison population. Kabakci et al. (2024)
studied a smaller and more specific subcategory of
OGs, paediatric ones, which is a more severe subset
of those studied in the present all-pattern sample.
Their findings can be used to start a discussion
regarding the circumstances and  clinical
consequences of childhood injuries but not the
percentages should be expected to reflect those of a
mixed age trauma service. Likewise, the assumption
that the oldest age group in the present study
would have suffered injuries related mostly to falls
would be incorrect without supporting data. Age
sensitive prevention makes sense as a planning goal
but the specific hazards must be identified not just
based on age.

Workplace, domestic, and road exposure

The largest single source category is workplace
injury and is one of the most obvious areas for
local review of injury prevention. This is consistent
with the occupational focus of the similar tertiary
care literature (Bhaskar & Gupta, 2024). Also, the
most common material was metal, suggesting a
possible association with particle or tool-related
activities. The present tables, however, do not show
that metal injuries were primarily work-related

since no source by material table was reported. The

Volume 4, Issue 6, 2026

two marginal distributions must be considered
complementary signals for further investigation—
not as evidence of a particular causal pathway
amongst these participants.

It would be helpful to identify the task being
performed at the time of injury, the equipment
being used and the availability and use of eye
protection in an occupational response. A generic
label for workplaces will not identify poor guarding,
use of inappropriate equipment, poor maintenance,
lack of training, or lack of use of protective
These

responsibility and are indicative of ways to prevent.

equipment. options raise issues of
The current data may be sufficient to warrant more
specific questions and access to the services or
workplaces appropriate to the local case mix. They
are unable to specify the dominant failure, to assess
the percentage of injuries that could have been
prevented by a specific device, or show that any
one failure was the major cause of the injury.
Addressing domestic injuries should be taken care
of in addition to occupational injuries. A
published study of ocular trauma during lockdown
has demonstrated that the presentation of injuries
can alter based on different exposure environments
(Pande et al, 2022). Its relevance is conceptual: The
distribution of cases relies in part on the
distribution of activities. This study did not address
the type of home tasks performed, the use of sharp
objects or chemicals or whether injuries occurred
to children or adults. Recommendations for
assessing hazards at home and teaching children
about home safety thus emerged from the findings,
rather than from the conclusion that certain home
behaviors were responsible for the injuries seen.
The third largest source category was road traffic
accidents. Road-related injury is one of the key
components of the burden of eye injury, as

identified in the global eye-injury literature (C. Li
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et al., 2023). Locally, road incidents can include a
range of possible combinations for ocular and
other trauma, which cannot be distinguished in
this data set, and are not broken down by energy of
the collision, vehicle type, protective equipment, or
if the incident involves a driver or passenger, or
neither. Arithmetic discrepancies between the
source by structure table must be addressed before
a reliable comparative anatomical pattern can be
built. The analyses reported here do not warrant
the assumption that road traffic injury could, in
itself, be more severe, or more extensive, in causing
damage to the eyes.

Prevention doesn't happen just at school, in the
athletic setting, at the park or in sports - it works
everywhere. The present study provides only
general ranges for engagement routes for each
group, but more specific walks may be necessary.
For instance, a school source cannot be used for a
specific sports mechanism, and an assault source
doesn't give any information about the relationship
between the parties involved. The literature quoted
on facial injuries is specific to a particular context
of interpersonal violence and cannot be considered
as a general description of assault injury (Gujrathi
et al., 2022). The central point is to make sure
future records will be more specific, without
making too many generalisations about personal
situations.
Materials, mechanism, and anatomical
involvement

One of the most consistent descriptive findings is
the predominance of mechanical trauma. It is
consistent with incidents involving solid objects in
the work place, residential environment, road and
recreational settings. However, injuries in the
mechanical category can have potentially large and
quite divergent anatomical consequences. If there

is no distinction of blunt and penetrating injuries,
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ruptures or foreign bodies then the observed
proportion cannot be used to define the severity
distribution. Clinical reviews of open globe injury
would justify the importance of mechanism and
globe integrity in assessment (Pelletier et al., 2023).
They offer context for the survey but don't make
classifications that are not included in the survey.

It seems that in future, the material information of
a case should be maintained rather than just
mechanical trauma, as is the case with the metals,
stone/brick, wood, glass and sticks. Material may
be used to aid determination of the context and
activity to which contamination is related, but it is
not used to rank inherent danger based upon
frequency. Many presentations can be made out of
a common material as exposure is so common, a
less common agent can still cause substantial
damage. Focus on prevention of corneal blindness
and the burden on the ocular surface due to
avoidable exposures is warranted (Kate & Basu,
2024). The

distribution, but not a distribution of the risk or of

present results give a baseline
the degree of visual disability which is attributable
to the material.

Other less prominent categories of disease, such as
chemical injury and thermal injury, still have
relevance to emergency preparedness. The research
cited deals with the biological and therapeutic
complexity of chemical damage of the eye (Yang et
al.,, 2023). This work cannot provide frequencies,
concentrations or composition of chemicals found
in this hospital. The lack of an acid-alkali
distinction and the lack of information on initial
decontamination give more scope for
interpretation. Similarly, the disparity in the totals
for thermal-agent or thermal-pattern needs to be
analyzed based on the coding.

Anatomical distribution is with corneal and

conjunctival categories being the prominent areas,
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consistent with the anterior ocular involvement
that was reported in the similar tertiary-care
literature (Bhaskar & Gupta, 2024). This is helpful

for planning for assessment workload but
combined injuries must be allocated. Patients with
more than one structure or globe open globe injury
may also have corneal injury. The table is
consequently not valid for determining the
prevalence of all types of corneal involvement
without knowledge of the rules for classification.
Neither should the numbers of categories in the
front of the list be interpreted as defining the
overall level of severity; nor should the overall
population be termed mild because of the high
numbers of anterior categories.

Fewer categories occur, and should be interpreted
with regard to the potential functional
consequence. Lens and retinal entries, globe,
multiple-structure, and optic-nerve, suggest more
damage. Traumatic

than  superficial optic

neuropathy and surgery following open-globe
injury are complex conditions, as reflected in
literature (Chen et al., 2022). The ASCOT study is
for a specific surgical population and intervention,
but not a broad survey of the prognosis of all
patients (Casswell et al., 2024). The present
findings would not be sufficient to determine
which patients required surgery, the extent of
change in vision or the number of patients who did
become permanently impaired. These questions
can't be answered without intentional outcome
collection.

Presentation interval and access to care

Most of the patients were documented in the first
24 hours, and some between 1-3 days or longer.
The pattern applies to the organization of referral
and public information; but in the case of the
latter, as for the first, the meaning of the

presentation is not uniform. This may have been a
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hospital presentation following earlier assessment
elsewhere, or the first time they sought the care of
the hospital. These pathways have not been broken
down in the study. The recorded interval should
not, therefore, be presented as an indication of the
extent of neglect, unawareness, financial problems,
or transport problems of the individual
participants.

The systematic review on timing of primary open-
globe repair is beneficial for explaining the
importance of the timing of the research question
(McMaster et al., 2025). But the timing of repairs
does not necessarily correspond to the timing of
arrivals, and the evidence applies to only open-
globe injuries, not all trauma types that are part of
this group. Its findings would be applied directly to
all late presenters, which would be a conflation of
population, exposure and outcome. This study did
not include a duration by severity analysis and a
duration by visual outcome analysis. It thus is not
possible to claim that later presentation led to any
increase in complications or to visual loss in this
sample, though this is a clinically relevant question
for future research.

A more informative follow up design would
include the time of injury, first exposure to anyone,
referral decision, arrival at tertiary centre, and
definitive treatment. It would also gather
explanations for breaks in the way along the trail as
well as a preliminary assessment of the extent of
the harm. This would help to distinguish access
barriers in the community from the process of
transfer and hospital processes. It is important to
note that there is a difference and that this may
mean that public communication, referral
coordination or service capacity is needed. The
present categorical timing data serve only to find
an appropriate track to investigate, and not to

provide any indication of the relative priority to be
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given to it or the amount of benefit to be derived
from it.

Clinical and service implications

The case mix allows for the review of the following
presentations: readiness for common mechanical
and ocular-surface presentations and capacity to
recognise ~ and  refer = complex  injuries.
Considerations for relevant planning questions
include the presence of trained assessment staff,
examination

the availability of appropriate

equipment, access to specialist review, and
pathways for patients with suspected globe or
posterior-segment involvement. These are only
reported implications of the injuries experienced
rather than quantifiable shortcomings at the
Jinnah Postgraduate Medical Centre. The source
did not assess staffing, equipment, waiting times,

referral performance. The hospital is not known to

have been under-resorced or a service change tested.

Conversely, the process of planning prevention can
start with what is actually being seen in the
following environments and materials - but must
be proportionate to the evidence. All of these areas

household

information, and road and recreational injury

of workplace engagement, safety
prevention may apply. The published literature
puts prevention in the larger context of eye-care
practice, as in the prevention context of corneal
blindness (Kate & Basu, 2024). It is not possible to
evaluate efficiacy or costeffectiveness of these
approaches using the present study. There needs to
be a clear set of goals, a hazard-specific intervention
and potential assessment of the impact of the
intervention in a local programme. If

access/referral patterns changed during

implementation,  careful  interpretation  of
attendance counts would be warranted.

Strengths, limitations, and future research

Volume 4, Issue 6, 2026

One strength of this study is that it reports on
prospective recruitment in both the emergency and
ophthalmology setting, which is facilitated by a
common documentation framework. It outlines a
number of dimensions of injury over a wide age
range that are eligible to be measured, rather than
a demographic summary. The use of source,
material, mechanism, anatomy and presentation
interval allows the identification of different
questions for future research. These strengths
should not be viewed as evidence of measurement
validity or evidence of representation, as there was
no evidence of the examiner agreement,
participation flow or source-data verification.

The sample is not random and generalisability is
restricted by the single centre. Referrals to a tertiary
hospital may be different than those that were
managed in primary care or not attended to, or the
distribution may be affected by the severity of the
referral. The lack of recruitment dates means the
observation period cannot be assessed, thus,
limiting the ability to examine the seasonality
and/or context of the period. There are no
laterality information and explicit rules for
combined injuries, which hinder reproducibility of
the anatomical categories. There is also some
uncertainty due to unknown boundary handling
for presentation intervals and lack of quantified
missingness. They are reporting and design
constraints that need to be openly stated, and not
solved by making assumptions in the interpretation
process.

The inconsistencies in the statistics are very
significant. Association pvalues are not consistent
with simple verifications of tables displayed and the
source-by-structure table is inconsistent with counts
and totals displayed. The few numbers of expected
cells also call into question the validity of the

reported chi-square approach. These analyses are
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not used to make statements of statistical

association between the reported outcome

categories and demographic characteristics or
injury
underlying data and original output. In order to

source prior to reconcilation of the

report the results of the study, these data in the

table should be preserved, and responsible
interpretation also should involve disclosure that
their inferential meaning has not been
demonstrated.

Future research should adopt a clear classification
system, document dates of enrollment and attrition,
and correlate baseline injury with treatment and
visual follow-up. Case mix differences by access and
referral setting might be explored in a multicentre
recruitment. The occupational and domestic
categories would be better understood if exposure
information was available. In addition to
anatomical finding, patientreported functioning
could provide information and align with the eye-
disease quality of life literature (Kandel et al., 2022).
This was not measured for such results. The next
step in the analysis is to verify the current dataset
followed by a study of prognosis, access, or
prevention that is discussed.

Conclusion

Twenty-seven males and 16 to 30-year-old patients
constituted the largest categories of patients who
presented to Jinnah Postgraduate Medical Centre
with ocular trauma. The top single cause was
workplace injuries, with home injuries and road
traffic accidents following. Metal was the most
common material causing the injuries, mechanical
trauma the most common type of injury, and the
cornea most common anatomical category.
Majority had presented within the first 24 hours,
though some had been presented later. These

descriptive results can be used as a local benchmark

Volume 4, Issue 6, 2026

to guide the review of prevention priorities and the

variety of emergency ophthalmic services needed.

This study does not set a population incidence,

exposure-specific risk, effectiveness of treatment, or

visual prognosis. Original counts and percentages
are retained and the reported p-values are retained,
however, inconsistencies in the cross tabulations
and statistical reporting make firm inferential
conclusions not possible. Prior to submission,
verification with original data set and completion
of study and ethics details are required. Once these

problems are addressed, the study can provide a

focused description of the pattern of presentation

of ocular trauma, and can inform future research
into the classification of the trauma, access to care,
and patient outcome.
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