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ABSTRACT
Childhood injuries remain a major public health concern, particularly in low and middle-income settings where environmental safety standards are often inadequate. This research series assessed safety conditions across four key childhood environmental settings, namely homes, preschools, primary schools, and public play parks within the Dehiwala–Mount Lavinia Municipal Council area in the Colombo District of Sri Lanka.
Methods:
All four studies employed descriptive cross-sectional designs. Study 1 was conducted in two stages: a self-administered home safety checklist was completed by 200 randomly selected parents of children under five years of age, followed by an interviewer-administered verification in 40 households (20%). Safety was assessed under 12 main domains and 105 sub-domains.
Study 2 evaluated ten government preschools using an 8 main domain and 56 sub-domain checklist adapted from international and national guidelines. Study 3 assessed ten randomly selected primary schools using a UNICEF-based tool comprising 10 main domains and 74 sub- domains. Study 4 examined all ten public play parks in the council using 10 main domain and 63 sub-domain safety checklist.
Results:
Home safety standards were generally satisfactory, with highest safety in preventing outdoor injuries (mean 93.7). The least safe location was stairway (49%). Fathers’ education was the only sociodemographic factor significantly associated with home safety (p<0.05). Preschools demonstrated adequate safety across most domains, although equipment safety was poor (48%). Primary schools showed extremely unsafe playground equipment (5% safety), despite excellent record-keeping. Public play parks were the most unsafe environments of all, with inadequate supervision, poor maintenance, and hazardous equipment, particularly swings and rocking apparatus. The mean safety percentage for home environment is 76.18%, play parks are 51.3%, primary schools are 66.63% and pre schools are 81.88% while overall play parks being the least safe environment for children. 
Conclusion:
While household and school environments demonstrated moderate to satisfactory safety levels, significant gaps were identified in stairway safety, electrocution prevention, and outdoor play environments. Public parks posed the greatest risk due to poor maintenance and unsafe equipment. Strengthening safety standards, improving surveillance and maintenance systems and implementing context appropriate interventions are essential in reducing childhood injury risks in Sri Lanka.
INTRODUCTION
The home is the primary location of children and smaller the child, more the time they spend at home. As they grow older, they move beyond home for play, for education as well as recreation into play parks, preschools as well as primary schools. Therefore, it is of paramount importance that the safety of all locations where children habituated is ensured.
Beyond its physical structure, home also evokes strong emotions and feelings, creating a sense of belonging, comfort, and security1. We, being overprotective parents on most occasions, believe that we do look after our children well and that we do take all the necessary precautions to keep the home environment hazard free for our children. However, our typical caring parent image is breached by the data from National Injury Surveillance (NIS) – 2018, of the Ministry of Health, Sri Lanka1,2. It has shown that 50% of accidental injuries have occurred at home.2
While home stays the primary location for smaller children, as they gain years, they spend more and more time outside the home. Pre-schools, primary schools and play parks are the main settings they step out from home. Pre-schools bridge the gap between home and school environment. It lays the foundation for competent learning which happens at school. Free play has been recognized as a major component in the learning and development processes of young children. Risk taking behaviour and lack of judgment predispose pre-schoolers to accidental injuries. Therefore, it is of paramount importance that preschools provide safe and accident-free environments which lay healthy foundations.
Primary education in Sri Lanka spans from Grade 1 to Grade 5, including children aged 5-6 years to 10-11 years. Entry into Grade 1 marks the first formal step in a child’s educational journey, laying the foundation for lifelong learning, skills development, and attitude formation. On the first day of school, mothers often accompany their children with high expectations, but also with understandable concerns about safety. These concerns are well founded, as primary schools play a critical role in ensuring a secure environment for young children who are transitioning from the familiarity of home to an entirely new setting.
Urbanisation and rapid development leads to the integration of play parks into city planning. For many modern families with limited home play space, visits to these parks have become a regular

routine. However, the safety of play equipment and the surrounding environment must be carefully balanced with the naturally adventurous and playful spirit of children.
According to WHO reports, accidental injuries constitute most (90%) followed by non-accidental injuries (9%) and deliberate self-harm (1%)3. Injury and violence remain some of the oldest health problems faced by humans3. The first recorded case was way back in 1896 regarding the death of Bridget Discroll, a pedestrian killed in a collision with a motor car in Crystal Palace in London, Great Britain.
Childhood and adolescent populations comprise 25.2 % of the total Sri Lankan population 4,5 and this value remains similar to the global figure of 26 % 6. Numerous milestones on child welfare have been evolved globally over decades to ensure the wellbeing and safety of this major quadrant of the population and the future working force. Declaration of the rights of the child (1959)7, Convention on the rights of the child- “How children are viewed as human beings!” (1989)8, Millennium declaration, “Universal primary education and reduce mortality” (2000)9 & Sustainable Development Goals- “Right of every child to live free from fear, neglect, abuse and exploitation (2015)10, are just a few of them.
The environment where children and young people grow up and develop should safeguard them against risks and promote the development of positive knowledge, skills and attitudes. The United Nations Convention on the Rights of the Child proclaims that the child must have the opportunity of growing up and developing in an environment that is as healthy and as safe as possible and that the child’s parents should be provided information on injury prevention11. The type of injury children face change continuously due to the environmental modifications happening with development as well as urbanization.
The relationship children and young people have with the environment also changes markedly with the age. The type of injuries they face is dependent on the type of environment they hang about, the activities they engage in, as well as the degree of adult supervision. The data from National Injury Surveillance (NIS) 2018, of the Ministry of Health shows that 50% of accidental injuries have occurred at home, 19% on roads and 7% at educational institutions. Of all injuries, accidents constitute most (90%).1,2
In our series of studies on childhood safety, we carried out these four specific studies to assess the safety at environments of home, preschools, primary schools and play parks to assess the safety as we do not possess adequate local data for the implementation of preventive programmes.
General Objective
To identify the risk factors for accidental injuries at home and in different external environmental settings of children.

Specific Objective Study 1
To identify home environmental risk factors at specific locations, for specific types of injuries and for accidents for children during play at home.
Study 2
To assess the building and environmental safety at selected government preschools.
Study 3
To assess the building and environmental safety at selected government primary schools.
Study 4
To assess the safety at public play park environment and equipment.


METHODOLOGY
In all environments safety was assessed under main domains and their respective subdomains for further evaluation of a particular area. All results are expressed as a percentage of satisfactory safety level.
Study 1
Descriptive cross-sectional study was done in two stages. The first stage of the study recruited every second eligible parent accompanying a child under 5 years at paediatric wards and outpatient clinics of the Colombo South Teaching Hospital, Colombo and whose residing within Dehiwala–Mount Lavinia Municipal Council area, which is one of the most densely populated councils in Colombo. A total of 200 parents were selected through simple random sampling.
In this study, safety of homes was assessed using the self-administered home safety checklist developed by the Ministry of Health, Sri Lanka in 2018 for the public health midwives, which has to be completed during their home visits12. The checklist included 12 main domains and 105 sub-domains of which checked for the safety data on general safety, specific types of injuries including electrocution, burns and poisons as well as safety at different locations in the home environment including living room, bedroom, bathroom, kitchen and stairway. Furthermore data were collected regarding safety during outdoor activities and indoor playing as well.
During the second stage of the study, the co-investigators visited 40 households (20% of the total sample) of the same sample and re-collected the data using the same interviewer administered checklist used in stage 1. The households for stage 2 were selected by convenient sampling to check on the accuracy of data provided by the study subjects. There were no significant discrepancies found in the data collected during the 1st and 2nd stages of the study.

The next 3 studies were carried out in government preschools, primary schools and play-parks in the Municipal Council area of Dehiwala-Mount Lavinia. All three cross-sectional surveys were conducted to assess safety standards across early childhood settings within the study area.


Study 2
Involved all ten government preschools, each with more than 20 students in the council. Data were collected using the pre-school safety checklist, developed using the health and safety checklist for early care and education programmes by Child Care Health Programme13 and the guidelines and standards for child care institutions in Sri Lanka by the National Child Protection Authority14. Safety was evaluated under 8 main domains and 56 sub-domains.


Study 3
Included ten government schools with primary sections selected randomly from the total of 27 schools in the area. The Grade 1A classroom and the school surroundings were assessed using an interviewer-administered questionnaire developed using the UNICEF Manual for Child- Friendly Schools15. Safety was evaluated under 10 main domains and 74 sub-domains.


Study 4
Assessed all ten public play parks in the area using a checklist adapted from the UD consumer product safety handbook16 and outdoor play equipment in commercial premises safety guide for responsible persons by Hampshire and Isle of Wight Health and Safety Advisory Group17. Safety conditions were evaluated under 10 domains and 63 sub-domains.
Consent for the assessment of external environments was obtained from relevant government authorities including the municipal council and the educational secretariat. The study tools were mainly derived from the international literature as there were no safety standards established for the assessment of environmental safety in the local context. Together, these studies provided a comprehensive assessment of child safety environments across the selected region.
RESULTS 
Study 1
Our responders were mainly mothers aged over 30 years with children aged between 1 and 3 years and with a monthly family income of LKR 26,000 - 50,000 (80-160 USD). The majority of mothers were ordinary level qualified housewives, whereas fathers were ordinary level qualified skilled workers.

In the basic facts main domain on home safety, constant availability of a telephone was the safest (89%), followed by a well-lit house during day time (88%) and dry and non-slippery floors (85.5%). The least safety areas were homes with crumbled parts and collapsible walls or soil mountains (45% each).
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Figure 1: Safety standards for different hazard types
The safety standards for different types of hazards such as lightening (92%), burns (87%), poisoning (83%) and electrocution (78%) were satisfactory with lightening prevention being the safest (figure 1).
During further analysis of electrocution safety, the positioning of the main line was the safest (97%) and the presence of tree branches touching power lines was the most unsafe (61.5%). Of burns safety, keeping hot liquids away from children was the safest (95.5%) and availability of two fire exists was the most unsafe (84.5% safety). Storage of the poisonous materials was the safest (79.5%) and the absence of labelling and tight-fitting lids was the most unsafe (20%) in the poisoning safety domain.
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Figure 2: Safety standards in different house locations
In considering safety standards of different locations (figure 2) of our sample, stairways (49%) had least safety. Satisfactory safety standards were seen at the kitchen (88%), bathroom (88%), living area (87%), outdoor (86%) and bedroom (82%) of the urban households.

In living room safety domain, prevention of toppling over of heavy furniture was the safest (90%), while storage of heavy objects away from the ground was the unsafest sub domain (10%).
Keeping the doors of the cupboards closed was the safest (92.5%) and inability to light the bed room from the bed was the most unsafe (69%) in the further analysis of subdomains of the bedroom safety.
Having non-cracked sinks and commodes was the safest (92.5%) and not keeping the commode closed when not in use was the most unsafe (81%) in bathrooms.
In further analysis of kitchen safety, careful use of pointed utensils and keeping coconut scrapers covered were the safest sub domains (95.5% each) and having hanging curtains closer to the cooker which increases fire hazards was the most unsafe (70%).
Stairway safety showed, all steps being of same height as the safest (43%), and presence of voids where children could creep through as minimally safe (13%).
In further analysis of outdoor safety, keeping garden well swept with shortly trimmed grass was the safest sub domain (83.5%) and presence of possible habitats for reptiles was the most unsafe (19.5%).
In analysis of outdoor play safety, adult supervision during play was the safest (94.5%), whereas non-use of protective equipment during play was the most unsafe (81.5%) subdomain.
In safety of small children indoor domain, adult supervision of children indoors was the safest (92%) whereas delegating the supervision of small children to elder siblings was the most unsafe (70%).
Overall safety of our sample of homes: Mean 76.1798, Min 0.00, Max 100.0, SD 18.7597
Out of all socio demographic factors, fathers' education only showed a statistically significant correlation between bedroom safety (t = -2.946, df = 112, P<0.05). None of the other safety domains were statistically correlated to sociodemographic factors (p>0.05).

Study 2
The data was collected under 8 main domains and 56 sub-domains.
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Figure 3 Safety at main domains in preschools
Faults of equipment (52%) was the most significant finding and record keeping which included maintaining of visitors' log and registers, maintaining personal files and regularly updated student medical records was the safest (100% safety) (figure 3).
Further analysis of sub-domains in equipment safety revealed lack of resilient surface protection (67%) and failure of repair and replacement of play equipment when they have faults or defects (57%).

Study 3
The data was collected under 10 main domains and 74 sub-domains.
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Figure 4 Safety at main domains in primary schools


According to our study, playground equipment showed extreme unsafety (5%) and record keeping showed most safety (100%) in primary schools (figure 4).
Exploring further into sub domains of outdoor equipment safety showed that the outdoor equipment was in a poor unsteady condition with tip over and tripping hazards and poor repair/ replacement of faulty equipment. (9% and 18% safety respectively).


Study 4
Playpark safety was assessed under 10 domains and 63 sub-domains. The significant findings in every play park were the use of very attractive colours, yet very minimal safety standards.
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Figure 5 Safety at main domains in play parks


In overall assessment, supervision and maintenance of equipment showed highest unsafe characteristics (21%) and climbing frames were the safest (62%).
Among the play equipment assessed, rocking equipment was identified as the most unsafe (43%), followed by swings, ropes, and chains, each with an unsafe rating of 44% safety. Beyond the equipment itself, the general environment (50%) and park layout (56%) also had significant safety concerns (figure 5). Record-keeping and maintenance supervision were found to be the most deficient aspects, raising concerns about the long-term sustainability and safety of public parks. A closer analysis revealed that the most hazardous feature of rocking equipment being the excessive seat height (78%). The greatest hazard of swings was the lack of full bucket seats and safety belts, with 90% lacking proper restraints to prevent children from being projected outward. 
The mean safety percentage for the play parks is 51.3%, primary schools is 66.63% and preschool domains is 81.88%
Safety levels decrease progressively from preschools to primary schools to play parks. This suggests that environments where responsibility is clearly assigned (e.g., preschools) tend to maintain better safety standards, whereas public or community spaces with shared or unclear responsibility (e.g., play parks) may lack regular safety monitoring.


DISCUSSION
Our research data on home environmental safety was satisfactory in the majority of checked domains in the cohort of households included in our study compared to data in other developing

countries where a study done in Oman in 2020 revealed a high prevalence of unintentional injuries in homes with majority being falls and one third of victims in severe injury scale on admission (18).
According to our inquiry into home safety, we found that unsafe stairways pose a
significant injury threat in home environments. These unsafe stairways increase the risk of falls which leads to secondary impacts such as acute head injury, fractures and soft tissue injuries with life threatening bleeds and so on. Stairways are rapidly getting incorporated into modern urban houses due to scarcity of land. Another valuable information that we gathered from our home safety study is the inadequate safety precautions against electrocution in households.
A multicentre case-control study exploring the relationship between home hazards and the risk of injuries among young children revealed that the presence of baby walkers was strongly associated with injury risk, along with other hazards such as choking risks within reach, lack of child-resistant lids in bathrooms, and absence or non-functioning of smoke alarms(19). These findings highlight that individual hazards, rather than cumulative hazard burden, may predict injury risk more(13). Therefore, beyond advising parents on isolated risks, clinicians should consider these specific hazards as potential indicators of overall injury vulnerability. Targeted interventions addressing high-risk hazards and promoting comprehensive childproofing strategies are essential to reduce paediatric home injuries effectively.(13)
Additionally, it is important to consider sociocultural practices and economic limitations that may influence home safety decisions. The use of open flames for cooking, storing flammable liquids in unlabeled containers or using second-hand electrical appliances are all practices influenced by financial constraints or cultural norms. Therefore, all interventions must be contextually appropriate, economically feasible, and culturally sensitive to achieve widespread acceptance and sustainability.
In conclusion, while our findings suggest relatively satisfactory household safety settings in the cohort we studied, significant gaps remain in specific domains such as stair safety and electrocution prevention. Addressing these gaps requires a multifaceted approach involving policy reform, public education, enforcement of safety standards, and the integration of hazard- specific interventions into primary healthcare systems. By focusing on these actionable areas, it is possible to make progress in reducing the burden of unintentional injuries among children in home settings.
Our sample for assessing home safety was drawn from a densely populated, multicultural, urban municipal council in the capital of Sri Lanka. It is reasonable to expect that domestic safety conditions may deteriorate further in areas outside Colombo, particularly in rural settings.
Although our study represents one of the better resourced regions of the country, our findings highlight several important areas where home safety requires significant improvement.

Our study on preschool safety revealed satisfactory safety standards in most of the main domains, including record keeping, location and layout, food and drinks, sanitation and hygiene and building and furnishing. A study done in Nairobi, Kenya, in 2018 involving 78 preschools found similar but yet more negative findings such as poor infrastructure, lack of play space and play equipment, congested classrooms and school compounds not being fenced15. Expected preparation for an emergency should be 100%, yet our study showed suboptimal results.
The key positive findings in both primary and pre-schools included excellent record keeping practices, with 100% of institutions maintaining school registers, as well as medical and personal files for each student. However, a major concern was the poor condition of outdoor play equipment, an essential component for the physical development of young children. Other domains such as location and layout, sanitation, health, and hygiene were generally found to be safe in primary schools. Similarly, a study by Xaba M on the physical safety and security of African school environments reported basic safety measures in place but highlighted the need for improved maintenance, surveillance systems, and functional safety protocols findings consistent with our own12. Notably, there is a lack of comparable data from Asian studies on this area.
The safety of play equipment and the surrounding environment must be carefully balanced with the naturally adventurous and playful spirit of children. Out of the three external locations, the analysis revealed play parks as the most unsafe especially with regard to supervision, maintenance, record keeping and surface resilience. Playground hazards seem to follow a global trend. The Centre for Disease Control (CDC) reports more than 200 000 children, 14 years of age and younger are been treated for playground related injury each year in hospital emergency rooms across the United States. A study on playground safety done in Tehran in 2014 concluded that the existing safety standards are far from ideal in that region (18).
Good standards as well as regular maintenance of preschool, primary school and playground equipment and environtments is most crucial to provide a safe environment for our children, right round the years.

RECOMMENDATIONS
Actions at every level make a significant difference. Safety at different settings, health education, establishing and reinforcing existing legal frame work and surveillance of the safety network should be the main areas of a scrupulously designed injury prevention plan.
Based on the insights gained through our research series, we propose a set of practical recommendations to improve child safety in Sri Lanka. Establishing home safety check should be the top priority, using the Ministry of Health's home safety checklist during mandatory home visits by Public Health Midwives (PHMs) or Public Health Inspectors (PHIs) at 6 months, 1 year, and 2 years of a child's life. A summarized version of this checklist should be included in the Child Health Development Record (CHDR), a vital document issued at birth and regularly referred to by parents.

We also recommend that the primary school and preschool safety checklists developed through our studies be officially adopted, with mandatory annual safety inspections integrated into existing medical visits for both settings. This highlights the need for the establishment of routine preschool and primary school inspections by primary care teams. Given the proliferation of private preschools across the country, it is essential to mandate yearly safety certifications and medical inspections. Similarly, public play parks should be reviewed at least once every three months by the Public Health Inspectors using our checklist. Medical professionals, especially paediatricians, must lead injury prevention efforts through multi-level health education campaigns. Trained school and preschool teachers can serve as key messengers for educating parents and children. A module on child safety should be incorporated into the preschool teacher training curriculum.
Surveillance of any preventive programme has to be made mandatory for sustainability.
CONCLUSION
Overall, the findings from home and external environmental settings highlight that while general safety practices for children are satisfactory in several domains, yet notable deficiencies persist in critical areas. In the household environment, risks related to stair safety and electrocution prevention remain significant, underscoring the need for enhanced awareness and targeted preventive measures. Similarly, in preschools, primary schools, and play parks, gaps in emergency preparedness, equipment maintenance, and outdoor safety reveal vulnerabilities that could compromise child wellbeing and safety.
A coordinated, multisectoral approach encompassing policy development, enforcement of safety regulations, caregiver and teacher training, and routine safety audits is essential to address these shortcomings. Similarly enhancing the parental awareness and knowledge regarding the safety of the their children is of paramount importance. Strengthening safety infrastructure across homes, schools, and recreational spaces will contribute substantially to reducing preventable childhood injuries and fostering safer environments that support the healthy development of children.
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