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Firework related ocular injuries in Eastern India ‑ A clinico‑epidemiological 
analysis
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Purpose: Ocular trauma is one of the major preventable causes of ocular morbidity and blindness in 
children and young adults. Firework injuries account for 20% of ocular trauma. The purpose of this study 
was to describe the clinical profile and assess the severity of the ocular injuries sustained from fireworks 
in Eastern India mainly during the festive season. Methods: This was a retrospective, hospital‑based case 
study of patients with ocular injuries sustained from fireworks during the year 2017–2020. The study was 
conducted at a tertiary care hospital in Eastern India. Demographic details, type of injury, duration of injury, 
visual status, diagnostic tests, and management were recorded. Results: Sixty‑five patients were reported 
to suffer from firework‑related ocular injuries. The majority of cases were male (51/78.5%). The mean age 
was 21.78 ± 16.82 years (range: 0–90 years). Children and young adult males were mostly affected (n = 40, 
61.5%). Most common offending agent was the bottle rockets (n = 23, 35.4%), followed by bomb and crackers 
in  (n  =  18, 27.7%). Majority of the injuries occurred at home environment  (n  =  37, 56.9%), followed by 
street (n = 15, 23.1%). About (n = 39, 60%) of the injuries occurred among bystanders. About 40 cases (61.5%) 
hailed from rural areas. The majority of the cases (n = 46, 70.8%) suffered from closed globe injuries and 
surgical intervention was required in  (n  =  40, 61.5%) of the cases. The mean length of hospital stay of 
fewer than 5 days was required in (n = 42, 64.6%). The final visual acuity of 6/18 or better was achieved in 
41 cases (63.1%). Conclusion: Ocular injuries from fireworks remain a public health problem. Awareness 
among the masses, preventive measures, and strict implementation of government legislation may help in 
bringing down the incidence of firework‑related ocular morbidity and blindness.
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Fireworks have been the main source of entertainment and 
celebration during various festive occasions all over the world. 
The instant joy felt by the visual and auditory display produced 
by these fireworks makes them popular in all types of occasions, 
such as the New Year celebrations in China, Deepavali in India, 
the Prophet’s birthday in Libya, and the Fourth of July in the 
USA.[1‑4] Though fireworks are used for enjoyment, the ocular 
injuries caused by them vary from trivial to devastating injuries 
which may lead to permanent loss of vision. The law and 
legislation in India are not strict as in the Western countries; 
hence, there is misuse of fireworks in public places and mass 
gatherings. Various disabilities and visual impairment in 
both children and adults can result in an economic loss to the 
individual and society.

India is a country of cultural diversity. Different regional 
festivals are celebrated around the year. Diwali is a common 
festival celebrated all over the country in November with great 
enthusiasm, and fireworks form an essential part of it. During 
this festival season, there is a dramatic increase in the number 
of patients with ocular injuries due to fireworks presenting 
to the emergency department. Although there are various 
papers in the literature documenting the firework injuries from 

different parts of the world[5‑7], only a few studies are available 
from Eastern India.[8]

We conducted this retrospective study to document and 
evaluate the clinical profile, visual outcome, and management 
of firework‑related ocular injuries in a tertiary care hospital 
in Eastern India. The purpose of this study was to create 
awareness about the consequences of such injury among the 
general population and preventive measures to be followed 
during this period.

Methods
This was a retrospective, observational, hospital‑based study 
that was carried out on 65 patients treated at a tertiary hospital 
in Eastern India for firework‑related ocular injuries between 
two weeks of the Diwali festival from the year 2017–2020. This 
study has been approved by the Institutional ethical committee 
and has been conducted in accordance with the Helsinki 
protocol. The medical records of all patients who attended 
the emergency services of the Ophthalmology department for 
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ocular trauma caused by firework injury were included in the 
study. Patients with extraocular injuries that were severe and 
life‑threatening requiring multispecialty management were 
excluded from this study. A specific proforma was prepared 
to record the demographic data, socioeconomic status, type 

of injury, cause of injury, and details of ocular examination 
and management procedures. Ocular B‑scan ultrasonography, 
gonioscopy, fundus photography, and X‑ray orbit or CT scan 
of brain and orbit were done as and when indicated. The initial 
visual acuity and the final visual acuity after treatment were 

Table 1: Distribution of socio‑demographic profile among Ocular firecracker injuries

Male (n=51) Female (n=14) Total (n=65) P

Mean age (years) 21.44±17.01 23.03±16.64 21.78±16.82 0.76*

Age category 0.785#

0‑20 years 33 (64.71%) 7 (50.0%) 40 (61.54%)

21‑40 years 12 (23.53%) 5 (35.71%) 17 (26.15%)

41‑60 years 3 (5.88%) 1 (7.14%) 4 (6.15%)

>60 years 3 (5.88%) 1 (7.14%) 4 (6.15%)

Residence 0.007#

Urban 24 (47.06%) 1 (7.14%) 25 (38.46%)

Rural 27 (52.94%) 13 (92.86%) 40 (61.54%)

Type of firecracker 0.923#

Bottle rocket 18 (35.29%) 5 (35.71%) 23 (35.38%)

Bomb cracker 15 (29.41%) 3 (21.43%) 18 (27.69%)

Sparkles 6 (11.76%) 3 (21.43%) 9 (13.85%)

Cone fountain 5 (9.80%) 1 (7.14%) 6 (9.23%)

Flame 2 (3.92%) 1 (7.14%) 3 (4.62%)

Ground spinners 5 (9.80%) 1 (7.14%) 6 (9.23%)

Place of injury 0.780#

Home 27 (52.94%) 10 (71.43%) 37 (56.92%)

Recreational 6 (11.76%) 1 (7.14%) 7 (10.77%)

Street 13 (25.49%) 2 (14.29%) 15 (23.08%)

Unknown 1 (1.96%) 0 (0.00%) 1 (1.54%)

Others 4 (7.84%) 1 (7.14%) 5 (7.69%)

Occurrence of injury 0.109#

Involved 23 (45.10%) 3 (21.43%) 26 (40%)

Bystander 28 (54.90%) 11 (78.57%) 39 (60%)

Eye protection device 0.052#

Yes 1 (1.96%) 2 (14.29%) 3 (4.62%)
No 50 (98.04%) 12 (85.71%) 62 (95.38%)

*t‑test and #Chi‑square test were used as test significance for association

Table 2: Distribution of clinical profile of firecracker ocular injuries

Male (n=51) Female (n=14) Total P#

Nature of injury 0.547

Closed 37 (72.55%) 9 (64.29%) 46 (70.77%)

Open 14 (27.45%) 5 (35.71%) 19 (29.23%)

Spectrum of injury 0.286

Anterior 40 (78.43%) 13 (92.86%) 53 (81.54%)

Posterior 3 (5.88%) 1 (7.14%) 4 (6.15%)

Both 8 (15.69%) 0 (0.00%) 8 (12.31%)

Laterality 0.114

Unilateral 43 (84.31%) 14 (100%) 57 (87.69%)

Bilateral 8 (15.69%) 0 (0.00%) 8 (12.31%)

Associated injuries 0.456

Yes 12 (23.53%) 2 (14.29%) 14 (21.54%)
No 39 (76.47%) 12 (85.71%) 51 (78.46%)

#Chi‑square test was used as test significance for association
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also recorded. The injuries were classified according to the 
Birmingham eye trauma terminology system. The medical and 
surgical treatment were also noted. The primary surgeries were 
lid tear repair, corneal and scleral tear repair, and traumatic 
cataract. The causes of severe visual loss and blindness were 
also recorded. Poor visual outcome was defined as vision 
of  <6/60 and unilateral blindness as vision of  <3/60 in the 
injured eye.

Statistical analysis
In patients with bilateral involvement, both eyes were used 
for statistical analysis. Data was entered in an excel sheet, and 
statistical analysis was performed using STATA version 13. 
Frequency and percentage were calculated for categorical 

variables, and mean  ±  standard deviation for continuous 
variables. Logistic regression analyses were performed to 
calculate the odds ratio of poor visual outcome as a function 
of age, type of injury, and hospital reporting time. A value of 
P < 0.05 was considered statistically significant by the student’s 
t‑test.

Results
Demographic and spectrum of ocular injuries
There were 65 participants with ocular injuries from 
firecrackers who presented during the Diwali period from 
2017–2020. The age and sex distribution are shown in Table 1. 
Majority of the cases were males  (n = 51, 78.5%). The mean 

Table 3: Association of final visual outcome with age, reporting hours and nature of injury

6/6‑6/9 
(n=22)

6/12‑6/18 
(n=19)

6/24‑6/36 
(n=5)

≤6/60 
(n=9)

No PL 
(n=10)

Total 
(n=65)

P*

Age category 0.180

0‑20 years 17 (77.27%) 15 (78.95%) 2 (40.00%) 2 (22.22%) 4 (40.00%) 40 (61.54%)

21‑40 years 3 (13.64%) 2 (10.53%) 3 (60.00%) 5 (55.56%) 4 (40.00%) 17 (26.15%)

41‑60 years 1 (4.55%) 1 (5.26%) 0 (0.00%) 1 (11.11%) 1 (10.00%) 4 (6.15%)

>60 years 1 (4.55%) 1 (5.26%) 0 (0.00%) 1 (11.11%) 1 (10.00%) 4 (6.15%)

Sex 0.695

Male 16 (72.73%) 17 (89.47%) 4 (80.00%) 7 (77.78%) 7 (70.00%) 51 (78.46%)

Female 6 (27.27%) 2 (10.53%) 1 (20.00%) 2 (22.22%) 3 (30.00%) 14 (21.54%)

Nature of injury <0.001

Close globe 20 (90.91%) 16 (84.21%) 5 (100%) 3 (33.33%) 2 (20.00%) 46 (70.77%)

Open globe 2 (9.09%) 3 (15.79%) 0 (0.00%) 6 (66.67%) 8 (80.00%) 19 (29.23%)

Hospital reporting hours 0.193

Early 16 (72.73%) 12 (63.16%) 3 (60.00%) 4 (44.44%) 3 (30.00%) 38 (58.46%)

Late 6 (27.27%) 7 (36.84%) 2 (40.00%) 5 (55.56%) 7 (70.00%) 27 (41.54%)

Spectrum 0.041

Anterior 21 (95.45%) 16 (84.21%) 2 (40.00%) 6 (66.67%) 8 (80.00%) 53 (81.54%)

Posterior 1 (4.55%) 3 (15.79%) 3 (60.00%) 3 (33.33%) 2 (20.00%) 12 (18.46%)

Firecrackers 0.630

Bottle rocket 7 (31.82%) 5 (26.32%) 2 (40.00%) 4 (44.44%) 5 (50.00%) 23 (35.38%)

Bomb crackers 6 (27.27%) 6 (31.58%) 2 (40.00%) 2 (22.22%) 2 (20.00%) 18 (27.69%)

Sparkles 2 (9.09%) 5 (26.32%) 1 (20.00%) 0 (0.00%) 1 (10.00%) 9 (13.85%)

Cone fountain 4 (18.18%) 1 (5.26%) 0 (0.00%) 1 (11.11%) 0 (0.00%) 6 (9.23%)

Flame 1 (4.55%) 2 (10.53%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 3 (4.62%)

Ground spinners 2 (9.09%) 0 (0.00%) 0 (0.00%) 2 (22.22%) 2 (20.00%) 6 (9.23%)

Use of EPDs# 0.137

Yes 1 (4.55%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 2 (20.00%) 3 (4.62%)
No 21 (95.45%) 19 (100%) 5 (100%) 9 (100%) 8 (80.00%) 62 (95.38%)

*Chi‑square test was used for testing significance of association. #EPD ‑ Eye Protection Device

Table 4: Univariate and multivariate logistic regression of visual outcome with various determinants

Variables COR* (95% CI) P AOR# (95% CI) P

Age 1.01 (0.98‑1.05 0.487 0.99 (0.94‑1.04) 0.701

Open globe injury 16 (2.97‑86.23) 0.001 26.68 (2.86‑248.64) 0.004

Early hospital reporting 4.08 (0.95‑17.58) 0.059 2.01 (0.32‑12.63) 0.458

Posterior segment injury 1.12 (0.21‑6.12) 0.892 0.81 (0.06‑11.26) 0.876
No eye protection devices 13.5 (1.09‑166.56) 0.042 38.07 (1.05‑1372.43) 0.047

*COR=Crude odds ratio, #AOR=Adjusted odds ratio
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age of males was 21.4 ± 17.01 years and that of females was 
23.03 ± 16.64 years. Around 40 cases (61.5%) were children and 
young adults (0–20 years). Majority of them were from rural 
area (n = 40, 61.5%).

Most common type of firecracker injury sustained was 
due to bottle rocket  (n  =  23,35.4%), followed by bomb and 
firecrackers  (n  =  18, 27.7%), sparkles  (n  =  9, 13.9%), and 
others  (n  =  15, 23.1%). Majority of the injuries occurred in 
home environment (n = 37, 56.9%), followed by street (n = 15, 
23.1%). About 39  cases  (60%) occurred among bystanders 
and (n = 26,40%) were actively involved with the firecrackers. 
Majority (n = 62, 95.4%) of cases had not used any eye protection 
devices while playing with the firecrackers [Table 1].

In this study, 38  (58.46%) patients reported early to the 
hospital, within 24 hours of injury, as shown in  [Fig.  1]. 
Most of them had no associated injuries other than in the 
eye. Majority of the cases  (57, 87.7%) had unilateral ocular 
involvement. There were closed globe injuries in 46  (70.8%) 
cases and open globe injuries in 19 (29.23%) cases as described 
in  [Table  2]. Most of the injuries sustained were confined 
to the anterior segment in 53  (81.5%) cases. Among them, 
corneal abrasions were seen in 35 eyes  (20.5%), followed 
by corneal foreign body, subconjunctival hemorrhage, and 
conjunctival laceration in 25 eyes (14.6%). Other lesions were 
lid and conjunctival burns in 24 eyes (14.0%), hyphema and 
corneoscleral lacerations in 9 eyes (5.3%) each, and iridodialysis 
in 6 eyes (3.5%), traumatic iritis in 5 eyes (2.9%), and sphincter 
tear in one eye  (0.6%)  [Fig.  2]. Traumatic cataract was seen 
in 6 eyes (3.5%), while subluxation of the lens was seen in 5 
eyes (2.9%). The posterior segment involvement was observed 
in 12 cases (18.5%). Among them, the most common was retinal 
detachment in 5 eyes (2.9%), followed by vitreous hemorrhage 
in 4 eyes  (2.3%) and commotion retinae in 2 eyes  (1.2%). 
Intraocular foreign body was seen in 2 eyes (1.2%) as shown 
in [Fig. 3].

Visual acuity at presentation was ≤ 6/60 in 39 patients (60.0%), 
and about 40  cases  (61.5%) required some type of surgical 
intervention. Most of the patients  (n  =  42, 64.6%) required 
hospitalization for less than 5 days, and (n = 41, 63.1%) of them 
achieved a final visual acuity between 6/6–6/18 after treatment 
and one‑month follow‑up [Fig. 4].
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We considered few variables such as age, nature of injury, 
reporting time to hospital after injury, spectrum of injury, type 
of firecrackers, use of eye protection devices (EPDs), and their 
association with final visual outcome. There was a significant 
difference in final visual outcomes with nature of injury and 
spectrum of injury categories by Chi‑square test with the 
P value of < 0.0001 and 0.041 [Table 3]. In univariate analysis, 
the odds of having blindness in open globe injury and in those 
not wearing EPDs was 16.0 (95% CI; 2.97–86.23) and 13.5 (95% 
CI; 1.09–166.56) with P value of 0.001 and 0.042, respectively. 
These odds were significant in multivariate logistic regression 
on adjusting for variables with P value < 0.2 as shown in Table 3. 
The adjusted odds ratio (AOR) was 26.84 (95% CI; 2.86–252.01) 
and 38.07  (95% CI; 1.05–1372.43) with P  value of 0.004 and 
0.047 among open globe injury and in those not wearing EPDs, 
respectively. All the other variables were not significant in 
univariate and multivariate logistic regression [Table 4].

Discussion
Globally, there is a great concern for firework‑related ocular 
injuries. Several studies have emphasized the high incidence 
of firework injuries, mainly during holiday and religious 
periods.[2,5,9‑13] In the USA, 95% of such injuries occur around the 
Independence Day celebration; in Greece, there is a peak during 
the Greek Orthodox Easter; in Iran during their end‑of‑year 
celebrations; and in India during the Diwali festival.[12,14‑16]

In our study, although all age groups were affected, the 
majority of the patients were below 20  years  (61.5%). The 
patients were mainly teenagers and young adult males 
in their productive years of life, who were daring and 
adventurous. Our findings for the age of  <20  years are 
consistent with the various studies reported worldwide.[17‑23] 
Further, there were only eight children among 25 affected 
children who had direct supervision during the period of 
firework celebration. The loss of vision in children is a matter 
of great concern as it changes their entire lifestyle, adding to 

psychological trauma and social burden to the family and 
society at large.

The most common injuries in our study were sustained 
from bottle rockets, followed by bombs  (sound‑emitting 
devices) and crackers, similar to reports from other Indian 
studies.[8] Bottle rockets, although meant for emanating flare 
and lights only, frequently explode, causing multiple injuries. 
Singh et al.[18] reported that injuries caused by rockets were 
more frequently associated with facial lacerations, intraocular 
foreign body, endophthalmitis, and poor visual outcome. 
Sparklers are usually considered safe and innocuous but 
attain a temperature of 1200 degrees Fahrenheit, which can 
cause grievous burns.[9] Children usually play with these 
types of fireworks and must be under supervision to avoid 
burn injuries. The other cause of ocular injuries are failed 
crackers that on fiddling leads to an unpredictable explosion 
and multiple injuries.

In this study, the proportion of bystanders sustaining 
injuries were high (60%) and 12.8% had serious injuries with 
no projection of light. There were only a few cases (4.6%) who 
were wearing eye protection shields. These findings indicate 
that public awareness among those watching fireworks and the 
use of protective glasses must be emphasized. See et al.[24] (1994) 
and Kong et  al.[25]  (2015) suggested the use of protective 
polycarbonate glasses to reduce the incidence and severity of 
ocular injuries. Initiatives can be taken by the government to 
provide free protective glasses in conjunction with firework 
purchases to at least protect the person handling the fireworks.

Ocular injuries in 14  patients  (21.5%) had associated/
co‑existing injuries such as facial burns, head and neck, and 
limb injuries that required a multidisciplinary approach. 
The ocular injuries sustained involved both superficial and 
deep ocular structures as well as periocular tissues. The most 
common injuries were lid injuries, corneal abrasions, superficial 
foreign bodies of the cornea and conjunctiva, and hyphema, 

Figure  3: Pareto chart showing the spectrum of firecracker ocular 
injuries

Figure  2: (a, b, c, d) Clinical photographs showing different types 
of firecracker injuries. (a) central corneal tear in the right eye; (b) 
hyphaema with upper lid laceration in the left eye, (c) corneal tear 
with subconjunctival hemorrhage and chemosis in the right eye; (d) 
traumatic iridodialysis in the right eye

dc

ba



December 2021	 Parija, et al.: Firecracker ocular injuries	 3543

which were analogous to findings of other large series as 
described in [Table 5].[1,5,6,8,13,14,19,21,23,26-28,30]

Corneal injuries were the commonest manifestation in our 
series (40.3%), followed by eyelid injuries (14.0%). Closed globe 
injuries accounted for 46  (70.7%) cases, while open globes 
injuries were 19  (29.2%) cases. This was comparable to the 
study by Venkatesh et al. where they reported CGI (64.2%) as 
the majority of all injuries while a study from China reported 
a higher preponderance of open globe injuries.[14,21] Posterior 
segment injuries were observed in 12 patients (18.5%); among 
these, the most common was retinal detachment  (2.9%), 
followed by vitreous hemorrhage 2.3%. Further delayed 
complications of ocular trauma, such as angle recession 
glaucoma and traumatic cataract, were also seen during 
follow‑up. Evisceration of severely damaged eye was advised 
in two (3.1%) of our patients. The percentage of cases requiring 
surgical intervention in our study was 61.5%. There is a wide 
variation in surgical intervention  (12%–91%) reported in 
different studies.[2,23] Our hospital, being a tertiary care institute, 
the majority of cases had moderate to severe forms of injuries 
compared to other settings.[23]

Despite  diagnost ic  and therapeut ic  advances , 
firework‑related ocular injuries remain a significant cause 
of visual loss.[9,19] In our study, 20 (30.7%) patients had light 
perception at presentation, which reduced to 10  (15.4%) 
patients following treatment in the final visit. Smith et  al.[9] 
reported a hospitalization rate of 11% in their study. In our 
study, 42 (64.6%) patients required hospital stay of less than 
5 days, while 23 (35.4%) patients more than 5 days, highlighting 
the severity of injury and possible impact on their economic 
burden.

There are reports from different parts of the world stating 
the negative effects of ocular injuries on the rise after the 
removal of the ban on fireworks.[20,21] Chan et  al.[15] reported 
tripling of ocular injuries after the removal of the ban on 
fireworks in 1996 in Ireland. In 1984, WHO recommended 
a worldwide ban on the manufacture of all fireworks.[20,21,29] 
Countries using restrictive fireworks legislation showed 
87% less ocular trauma (P < 0.005).[24] Pujari et al.[30] reported 
a reduction of 59.5% in firecracker‑related ocular injuries 
in India. This index study also reported the decrease in the 
number of firecracker injuries to two cases during Diwali in 

the COVID-19 period  (2020) as there was a nationwide ban 
on sale of firecrackers, thus laying the emphasis on strict 
legislative policies.

Patel et al.[19] reported that about INR 5000 cores worth of 
consumer fireworks are spent in India during Diwali season. 
Apart from burn injuries, noise and air pollution are two 
other health hazards noticed. The Central Pollution Control 
Board estimates that 95% of firecrackers violate noise and 
pollution norms.[20,21] Hence, to reduce the health hazards, 
the Government of India restricted the use of firecrackers 
after 10.00 pm. Strategies are needed to reduce the hazards of 
ocular injuries by standardizing the quality of the firecrackers 
sold in the market. Public display of fireworks in open wide 
grounds with trained professionals must be encouraged. 
Social and seasonal awareness programs mainly in schools 
can play a key role in preventing firework injuries. Children, 
parents, and teachers can be made aware of the damage caused 
by firecrackers. Media, in the form of television, mobile, or 
newspaper, can also be used for public education.

The limitations of this study were its retrospective nature 
and cases which presented to the government hospital were 
analyzed; thus, the status of patients presenting to private 
hospitals was missed and hence the epidemiological pattern 
may vary. Second, the sample size was small in our study. 
Clinical studies with longer follow‑up can predict long‑term 
complications. Planning population‑based studies can help in 
estimating the incidence, impact, and economic implications 
in the future.

Conclusion
Firework injuries present a hazard to ocular health. This 
study supports the worldwide reports that ocular injuries 
from fireworks are mainly a problem of the nation’s youth 
and can be prevented. Vision loss can be profound, leading 
to economic loss to the nation. Hence, there is a need for 
a nationwide campaign on firework safety to increase its 
effectiveness. Public awareness and strict implementation of 
government legislation in this regard may help in bringing 
down the incidence and severity of firework‑related ocular 
injuries.
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