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Background: Ocular trauma is an important cause of visual morbidity in children worldwide. 

Pediatric ocular trauma accounts for up to one third of all ocular trauma admissions, with sig-

nificant economic implications for health care providers. It is estimated that 90% of all ocular 

trauma is preventable. Development of strategies to reduce the incidence and severity of pedi-

atric ocular trauma requires an understanding of the epidemiology of these injuries and their 

characteristics. This will enable appropriate targeting of resources toward prevention and allow 

effective service planning. At present, there is no standardized methodology for the collection 

of global cross-sectional data in pediatric ocular trauma, and the ability to undertake detailed 

epidemiological and health-economic analyses is limited. Furthermore, it is difficult to draw 

international comparisons in incidence, etiology, and outcomes of pediatric ocular trauma due 

to the range of published reporting criteria. This study describes two novel questionnaires for 

standardized data collection in pediatric ocular trauma, which can be adopted across a range of 

health care settings internationally.

Methods: Two standardized data collection questionnaires have been developed from previously 

reported templates. The first enables collection of demographic and incident data on serious 

pediatric ocular trauma requiring hospitalization, and the second enables follow-up outcome 

data collection. Both the questionnaires are designed to collect primarily categorical data in 

order to increase ease of completion and facilitate quantitative analysis. These questionnaires 

enable acquisition of standardized data on the incidence, etiology, and outcomes of pediatric 

ocular trauma.

Discussion: These questionnaires enable collection of standardized data and are designed for 

global use across all health care settings. Through prospective data collection, epidemiologi-

cal trends can be determined, allowing health care providers to develop collaborative global 

preventive strategies. Furthermore, the same questionnaires may be used in future studies to 

draw comparisons with baseline data, allowing assessment of the efficacy of targeted preventa-

tive interventions.

Keywords: childhood eye injury, epidemiology, health economic analyses, international stan-

dardization, penetrating eye injury, perforating eye injury, prevention

Background
Ocular trauma in childhood is a significant cause of morbidity. Worldwide estimates 

suggest that ocular trauma is responsible for up to 280,000 hospital admissions annually 

in children aged ,15 years.1 However, ocular trauma cases requiring hospital admission 
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are thought to account for only 5% of all cases,2 which sug-

gests that ~6 million children aged ,15 years experience an 

episode of ocular trauma each year. Up to 24% of all patients 

admitted with ocular trauma have suffered a penetrating eye 

injury.3 Global estimates suggest that there are 3.9 million 

people living with bilateral visual loss and .18 million with 

unilateral visual loss due to ocular trauma.4

The significance of ocular trauma in childhood must not 

be underestimated. Since ocular injury is very rarely fatal, 

affected individuals must learn to live with the consequences 

of their injury for many years. Visual impairment can have 

a profound impact on activities of daily living, with marked 

socioeconomic implications for both the patient and the 

health care providers.5

Fortunately, up to 90% of all ocular trauma is thought to 

be preventable.6 Although the potential benefit of measures 

such as the use of simple eye protection have previously 

been discussed, the multifactorial nature of pediatric ocular 

trauma is likely to necessitate a more targeted approach to 

injury prevention, dependent on the local population.7,8 In 

order to implement targeted interventions to reduce the inci-

dence of such injuries, it is first necessary to have a detailed 

understanding of the etiology, incidence, and outcomes of 

these injuries. Data collection in this field has been sporadic 

to date, with a lack of standardized, validated collection 

tools. As a result, the ability to draw meaningful compari-

sons between existing studies and the ability to extrapolate 

published data to target populations are currently limited. 

Detailed epidemiological and health-economic analysis has 

not been possible.

In order to address this shortcoming, two standardized 

data collection tools have been developed to enable collec-

tion of both incident and follow-up data from units managing 

pediatric ocular trauma. It is hoped that these questionnaires 

will be adopted internationally, in order to enable collection 

of data on a global scale, and facilitate implementation of 

preventative strategies.

Methods
First, a selection of generic key research aims are identified 

for any population-based study of pediatric ocular trauma, 

which should be considered useful outcomes in all future 

analyses regardless of geographical setting:

1.	 To determine the incidence of pediatric ocular trauma

2.	 To determine the demographic characteristics of injured 

children

3.	 To determine the causes/mechanisms and places of 

injury

4.	 To describe the clinical management of pediatric ocular 

trauma

5.	 To evaluate the visual outcome of injured children.

Having identified these aims, two data collection tools 

were designed: the first for incident data collection at initial 

presentation and the second to enable outcome data collec-

tion after a period of follow-up. Because of the success of 

previous UK-based studies, we developed our questionnaires 

from a previously published and validated template.9,10

Response categories for each questionnaire were informed 

by our previous large-scale literature review.1 Incident data 

comprised key features from patient history, initial clinical 

examination, and immediate management. Follow-up data 

comprised attendance status (under continuing follow-up, 

discharged, or lost-to-follow-up), progress (including 

treatment interventions and ocular sequelae of injury), and 

consequences (resulting visual impairment or low vision 

registration). Where possible, data input was restricted to 

categorical variables. This enabled rapid completion of 

the questionnaire by the reporting clinician and facilitated 

quantitative analysis of collected data. Free-text entry boxes 

were provided as a precaution in case of data falling outside 

of the pre-determined response categories.

It was intended that the requested information should be 

available from patient case notes with no additional tests or 

procedures requested. A minimum number of unique identi-

fiers were included (hospital number, month and year of birth, 

gender, and ethnicity), in order to identify duplicate reports 

and to allow collection of follow-up data. These variables 

also allowed analysis of the potential relationship between 

the incidence of eye injury and other factors such as age, 

gender, and ethnicity.

Our incident and follow-up data collection questionnaires 

are shown in Supplementary material.

BOSU POTS Data Collection UK
The UK Paediatric Ocular Trauma Study (POTS) has 

employed these questionnaires to collect prospective data on 

pediatric ocular trauma in the UK. UK-based ophthalmologists 

have been asked to report incident data over a 12-month 

period, with follow-up data collection on each reported case 

after 12 months. This UK surveillance study has enabled 

us to identify the current incidence and pattern of serious 

pediatric ocular trauma that requires hospitalization in the 

UK and the resulting visual morbidity. The data collected 

will be used to recommend targeted preventive strategies, 

which can be evaluated by future comparisons with these 

baseline data.
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This study was conducted in association with the British 

Ophthalmological Surveillance Unit (BOSU), using their 

monthly reporting card scheme; this is an active surveillance 

system involving all UK consultant ophthalmologists. At 

the end of each month, BOSU sent out reporting cards to all 

UK ophthalmologists, in which they were asked to indicate 

whether they have seen a new case of pediatric ocular trauma. 

Ophthalmologists were requested to report any cases of 

ocular trauma involving children aged #16 years, present-

ing in the preceding month that required hospital admission 

for observation, medical treatment or surgery, or day case 

admission for any procedure due to trauma. Ophthalmologists 

were requested to include both patients referred to them and 

patients they referred on to other ophthalmologists.

Reporting cards were returned to BOSU, who informed 

the investigator of each reported case with details of the 

reporting ophthalmologist (name, hospital, and hospital 

address). The incident questionnaire (Figure S1) was sent 

to the reporting ophthalmologists for data collection. To 

facilitate the return of the completed questionnaire, a self-

addressed envelope was included. The questionnaire was 

re-sent after 4–8 weeks if no response was received from the 

reporting ophthalmologist. After the third attempt, an effort 

was made to contact the ophthalmologist or the secretary 

directly through telephone call. For those cases in which 

incident data were collected, the follow-up questionnaire 

(Figure S2) was sent 12 months after the initial injury to 

collect follow-up data.

Discussion
We have developed two standardized data collection tools 

for use in epidemiologic studies of pediatric ocular trauma. 

The POTS questionnaires enable rapid and consistent data 

acquisition from patient records, requiring minimal effort 

on behalf of the reporting clinician, and impose no extra 

burden on the patient. These questionnaires are applicable to 

all pediatric populations, regardless of geographical location 

and have been successfully used as reporting tools in a UK-

based surveillance study (results currently being analyzed). 

Widespread adoption of these questionnaires will enable 

detailed epidemiological and health-economic analyses of 

pediatric ocular trauma and allow direct comparisons to 

be made between patient cohorts on both a national and an 

international basis. Such analyses will facilitate the develop-

ment of effective primary prevention strategies and allow 

accurate service planning to ensure that the highest standard 

of care can be offered to children in primary and secondary 

care settings worldwide.

The POTS questionnaires have been adapted from a 

published template; the Scottish Ocular Trauma Studies 

(SCOTS 1 and 2)9,10 have previously validated structured 

questionnaires for the collection of both incident and 

follow-up data, achieving impressive response rates and 

producing useful epidemiological analyses of the target 

population. Given the success of these studies, we chose to 

adopt a similar approach for the POTS questionnaires. The 

SCOTS questionnaires were developed for data collection 

from both pediatric and adult populations; in designing a 

pediatric-specific proforma, we were able to increase the 

amount of quantitative (categorical) data collected and 

minimize the amount of qualitative data generated, saving 

time both for the clinicians completing the proformas and 

researchers analyzing the collected data.

Development of strategies to reduce the incidence and 

severity of pediatric ocular trauma requires a thorough 

understanding of the underlying epidemiology and charac-

teristics. This is dependent on the ability to collect robust and 

comprehensive data from the target population. Although 

there have been numerous previous studies gathering epide-

miological data on pediatric ocular trauma, these have often 

been relatively small-scale, single-center cross-sectional 

studies from disparate populations, with each using a differ-

ent template for data collection.1 The ability to extrapolate 

the findings of these studies to other groups is therefore 

limited. Furthermore, many of these studies could now be 

considered outdated. Effective service planning and devel-

opment of strategies for targeted prevention is dependent 

on up-to-date data; we therefore suggest that data collection 

should be a continuous process with frequent re-audit of 

present service demands. Novel preventative interventions 

are unlikely to achieve their full potential when informed 

by historical data.

The POTS questionnaires address many of these short-

comings; they can be distributed nationally or internationally 

to enable rapid acquisition of a large volume of data and, if 

widely adopted, are a significant step toward international 

standardization of data collection templates. The design of the 

incident and follow-up questionnaires also facilitates re-audit 

and offers a method of continuous data acquisition.

Clinician-completed questionnaires are subject to a 

number of limitations, including reporting and recall biases, 

and may be limited by low response rates. Furthermore, there 

may be differences in the interpretation of response catego-

ries between clinicians, resulting in inconsistencies in data 

collected from different sources. However, the POTS col-

lection questionnaires are intended for systemic, prospective 
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data collection, ideally through active surveillance programs 

such as the BOSU reporting system. Such methods have 

previously been demonstrated to achieve higher response 

rates than retrospective or passive surveillance methods, 

with reduced recall and reporting bias.11,12 Throughout the 

course of data collection for the BOSU POTS surveillance 

study, the senior investigator (FS) also monitored all returned 

questionnaires, making direct contact with clinicians through 

telephone both to encourage completion and to clarify incon-

sistencies in collected data where appropriate.

Although these questionnaires have been developed 

primarily for use as paper-based data collection tools, they 

could easily be adapted to other formats, for example, elec-

tronic forms that could be completed and returned through 

email. The use of alternate formats may further increase the 

response rates.

We share a common ambition across the ophthalmic 

research community; that is, to reduce the incidence and 

morbidity of pediatric ocular trauma and improve visual out-

comes for children. We offer the POTS questionnaires to the 

international community in the hope that the questionnaires 

will be widely adopted, resulting in increased reporting of epi-

demiological trends in pediatric ocular trauma and subsequent 

introduction of effective primary prevention interventions.
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