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ABSTRACT

Background: Unintentional injuries in the home are an important cause of death and
disability among young children globally. However, in many parts of the world,
particularly in the Low and Middle-Income Countries (LMICs) like Nepal, there is dearth

of data regarding home injuries and home hazards to guide the development of effective
interventions, and policies for preventing childhood home injuries.

Aims: To explore the environmental risks associated with unintentional injuries amongst
children aged 0-59 months in the Makwanpur district of Nepal, and to explore the

potential for changes to the home environment to prevent injury occurrence.

Methods: This study employed a multi-method approach. First, a literature review was
undertaken to understand what environmental hazards had previously been identified and
whether environmental change interventions are effective in reducing home hazards or
home injuries in LMICs. Next, community-based studies were designed to collect both
guantitative and qualitative information to best understand the problem of home injury
risks in the study area. For this, quantitative data were collected through a community-
based household survey (740 households) to understand home injury hazards and the
injuries, and qualitative data were collected through five focus groups (FGs) to obtain

perceptions on injuries and community-identified solutions to improve the safety of the
home environment.

Results: The literature review highlighted the limited evidence available from studies
exploring the effectiveness of environmental change interventions in reducing childhood
home injuries or injury hazards in LMICs. The household survey and home hazard
assessment revealed a significant burden of hazards for childhood injuries within the
home environment. Total of 242/1042 children <5y (injury rate 232.2/1000 children)
were reported to have sustained an injury in the previous 3 months, severe enough to
require treatment or for them to be unable to take part in usual activities for at least 1 day.
The most common mechanism of injury was falls (n=89/242; rate of 85.4/1000 children),
followed by burns/scalds (n=67/242; rate of 64.3/1000 children) and cuts/crushes
(n=53/242; rate of 50.9/1000 children) and then animal related injuries (n=24/242; rate of
23/1000 children). Most surveyed households had hazardous environments that had the
potential to contribute to injuries in children <5years. In total, the mean number of injury
hazards was 14.98 (SD = 4.48) in the 740 surveyed households with a range of 3 - 31.



Results of regression analysis found a positive relationship between the number of home
hazards and the number of childhood injuries. There was an estimated increase of 31% in
the odds of injury occurrence associated with each additional injury hazard found in the
home (AOR 1.31; 95%CI: 1.20 — 1.42). FG discussions, with different group of people
revealed important insights into a community's knowledge and perception of home injury
and home hazards and their suggestions for effective environmental change interventions
including the barriers and facilitators.

Conclusion: Overall, this thesis provides a robust baseline from which it will be possible
to design targeted and culturally relevant environmental change interventions to reduce
the number of home hazards in Nepal, with the potential to be adapted for similar socio-
cultural settings in other low-income countries.
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GLOSSARY OF TERMS

Active prewvention: "Injury prevention measures that requires individuals to change their behaviouror to
take action repeatedly are known as active measures™ (Hayes et al., 2014b).

Child: Children under5 years (0-59 months) were included in the survey. Children with this age group
are also defined as pre-school children in many research.

Home environment: The immediate environment of a home including roof, courtyard and kitchen
garden including inside the home.

Home/environmental hazard: A physical or structural hazard in the home environment (defined above)
that has potential to cause injury.

Household: A group of people living togetherand sharing a kitchen

Passiwve prevention: "Protection thatis provided without an individual needing to do anything or not
having to act repeatedly is called passive prevention. Permanent changes to the

environment or to products usually provide such protection against injury™ (Hayes et al.,
2014b).

Proxy Respondents: Any persons responding to the survey on behalf of the injured child, preferably the
parents or any responsible adult of the family.

Risk assessment: A term used to describe following three processes. (i) Hazard identification: Identify
hazards and risk factors with the potential to cause harm. (ii) Risk analysis and evaluation:
Assess therisk associated with a particular hazard. (iii) Risk control: Determine appropriate
ways to either eliminate the hazard, or control the risk when the hazard cannot be removed
(HSE, 2014).

Risk Factor: Characteristic of an individual/object (e.g. genetic, behavioural, environmental exposures
and sociocultural living conditions) that increases the probability that they will experience
injury (HSE, 2014).

Risk of injury: The statistical probability of an injury occurring in a given circumstance. It is usually
expressed as the injury rate relative to a unit of a given population over time (HSE, 2014).

Injury: According to the world report of child injury (2008) and excerpts of a conference report, injury is
defined as “the physical damage that results when a human body is subjected to energy that
exceeds the threshold of physiological tolerance or results in lack of one or more vital
elements, such as oxygen” (Peden et al., 2008). The terms intentional and unintentional
denote whether or notan injury was meant to harm the victim (Christoffel et al., 1992) or
not. Intentional injuries include suicide and self-harm, homicide, assaultand child abuse or
purposefulneglect.

Unintentional injury: Any injury originated suddenly without any intent of self-harm, homicide, or
suicide. Includes, for example; Falls, road traffic collisions, accidental poisoning,
fire/burns, animal related injuries (bite, sting, crush or attack).

Injury cases: Operational definition of an injury in order to be included in the survey was setoutas: any
type of unintentionalinjury occurring in the home environment that did not cause death,
such as physical damage caused by transport (e.g. road traffic collision, bicycle injury,
injury as a pedestrian whilst on the road), falls, falling objects, cuts or wounds, burns or
scalds, drowning, suffocation, accidental poisoning, electric shocks, animal-related injuries

including bites, stings or crush injuries, sprains or strains that required medical attention or
at least 1 day's loss of usual activities or absence from school.
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CHAPTER 1: INTRODUCTION

This chapter describes the problem of child injury with data and references at a global
level, at a low and middle-income country level (LMIC) and at the Nepal level. The
magnitude of problem is explored predominantly using mortality data and comparisons
are made between high income countries (HICs) and LMICs. This chapter also describes
the Nepalese context by reporting the country profile, the health system, risk factors for
child injury and the current health plan and health policies in Nepal. In the last section of

this chapter | present the overall structure of this thesis.

1.1 CHILD INJURY:APUBLIC HEALTHPROBLEM

“Every child in the world matters, every child around the world has the right to a safe
environment and to protection from injury” (Peden etal., 2008). Today's children are the
future of tomorrow. They are the building blocks of families, communities and entire
populations. Children and adolescents constitute about a third of the world’s population
and their health status is important for every country and society. Unfortunately,
worldwide, thousands of children lose their life due to unintentional injuries every day.
Unintentional injuries do not just contribute to child mortality, they can also have other
consequences such as lifelong disability, discomfort, distress and traumatic psychological
disorders as well as an increased economic burden on family. Injury is one of the world's
most preventable and pressing public health problems, although finding ways to reduce

this is currently under-researched.

Mortality from infectious diseases has decreased in many countries but mortality from
injuries still has a significant impact on children worldwide. Despite this, childhood injury
is a frequently neglected issue in comparison to diseases, both infectious and non-
infectious. The majority of injury events occur in children living in economically
disadvantaged counties and in lower socioeconomic circumstances (Laflamme et al.,
2009a). One third of the world's morbidity and mortality due to injury occurs in 11
countries in South East Asia (Dhillon etal., 2012), of which Nepal is one of the poorest.
Nepal has a high incidence of unintentional injury due to natural disasters (Sanderson and
Ramalingam, 2015), road injury (Karkee and Lee, 2016) and other unintentional injury.
In 2015, earthquakes killed almost 9000 people and injured over 22,000 people in April
2015.



In most of developing countries, preventive safety measures are limited not only by
economic situation, but also affected by a cultural tendency to view injuries as random
events which are unpredictable and uncontrollable. However, most injuries are avoidable
(Davis and Pless, 2001). In fact, like with many disease, many unintentional injuries are
caused by events that are understandable so are predictable, therefore preventable.
Detailed information on the causes of death and non-fatal health outcomes due to injury
in children enable the development of effective injury prevention and control programs.
Recognising and applying a combination of preventive approaches such as increasing
public awareness, behavioural change programmes (active approach), environmental
changes (passive approach) and legislative changes for those who are most vulnerable to
injury could potentially prevent injury and reduce injury inequality worldwide (World
Health Organization, 2002, Peden et al., 2008, Watson and Errington, 2016).

1.2 THE INJURY PYRAMID

Non-fatal injuries are much more frequent than fatal ones. Death is only the tip of iceberg.
For each death, due to unintentional injury, there are many non-fatal injuries which result
in hospital admissions and emergency department (ED) visits, often with far-reaching
health and social consequences (Peden et al., 2008, Chandran et al., 2010). This has been
modelled in a pyramid (Figure 1.1) to demonstrate the gravity of injury problem. The
European Report on Child Injury Prevention estimated that there is an average ratio of 1
death to 129 hospital admissions, 1635 ED attendances and many millions more visits to
general practitioners or self-treatment (Unicef, 2001). This estimated pyramid for Europe
was derived from studies conducted in the Netherlands, Sweden and the United Kingdom
(UK). A study conducted in the Netherlands (Rogmans, 2000) showed that for every
injury-related death, there were 160 hospital admissions and 2000 ED attendances.
Another study conducted in the UK (Walsh et al., 1996) demonstrated a similar ratio; of
1 death to 151 hospital admissions and 1947 ED attendances. The ratio for Sweden was
1 death to 75 hospital admissions and 959 ED attendances (Ekman et al., 2005). Sweden
has the lowest all-cause child injury-related mortality rate, in the world at 5.2 per 100,000
children <15 years (Unicef, 2001). In the United States of America (USA), an average of
12,175 children aged 0-19 years die from unintentional injury per year but >9.2 million
are treated in the ED for non-fatal injuries (Borse etal., 2008a).



Figure 1.1 Injury pyramid showing hierarchy of fatal and non-fatal injuries

Fatal
injuries

Injuries resulting
in hospitalizations

Injuries resulting
in visits to emergency departments

Injuries resulting in visits
to primary care facilities

Injuries treated outside the health
system, not treated, or not reported

Source: Injuries and violence: The facts.(World Health Organization,2010)

(Used with permission of the copyrightholder (WHO Press))

There are number of factors, variable between countries that determine the layers and the
slope of the pyramid. These factors include the age group of the injured person, the type
of injury, access to healthcare services or the quality of the data completeness. A report
on the Thai National Injury Survey (2006) found that for every child who died due to
injury, 23 children sought medical care or missed three days of work or school (Sitthi-
Amorn et al., 2006). The Bangladesh Health and Injury Survey (BHIS) conducted during
January-December, 2003, reported that for every injury-related death, there were 32
injured children who lived (Rahman etal., 2005). The cumulative data from surveys in 5
Asian countries, (Bangladesh, China, Philippines, Thailand and Viet Nam) estimated that
the ratio of non-fatal injuries to injury-related death was 34:1 (Linnan et al., 2007)

1.3 CONSEQUENCES OF CHILD INJURIES

Mortality is an important indicator that allows the magnitude of a health problem to be
recognised but it excludes the burden of non-fatal consequences to the survivors and their
communities (Peden et al, 2008). There are no clear data to demonstrate the exact
incidence of non-fatal injury in many LMICs. The Bangladesh Health and Injury Survey
(Rahman et al., 2005) showed that non-fatal injury was responsible for >13,000
permanent disabilities per year amongst children aged 0-17 years. The overall annual
child injury rate was 1,592/100,000 children; Thus, two in every 100 children had a severe
injury that required medical care or lost at least three days of school or work that year.



The ratios of non-fatal injury by severity level to one death (Figure 1.2)is well described
in the Child Mortality and Injury in Asia: Innocenti Working papers (Linnan et al., 2007).

Figure 1.2 Ratio of non-fatal injuries to death by severity level
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Serious and severe non-fatal injury can result in lifelong disability and impact on child
health and education in the short- and long-term. If an injury occurs in childhood, the
consequence of living with a disability can be lifelong. The more severe the injury, the
higher the risk of permanent disability and this can be complicated by significant
psychological consequences. Injury also increases the economic and social burden to the
family, either due to the direct or indirect cost (Lao etal., 2012, Saito et al., 2014). Direct
costs are those associated with the required medical care including emergency medical
services, hospitalization and administrative costs, as well as other resources like the cost
of repairing damage to, or loss of property. Indirect costs from child injury include lost
productivity, reduced quality of life, unknown costs of care and the psychological
wellbeing of the family (World Health Organization, 2011a). Several studies report that
the greatest burden of injury remains in poorer countries and injury can further escalate
poverty due to the added costs of treatment (Peden et al., 2008, Gosselin et al., 2009).
However, there are only a few studies in the literature that address adverse health
outcomes in children that result from both fatal and non-fatal injury due to the inadequacy
of data available.




1.4 UNINTENTIONAL CHILDHOOD INJURY
1.4.1 Global overview

Substantial progress that has been made towards reducing communicable disease,
neonatal health problems and child malnutrition over the past few decades, therefore
injury has emerged as one of the leading causes of morbidity, mortality and lifelong
disability in children worldwide. The contribution of injury to mortality, hospitalization,
lifelong disability and the burden on the population as awhole is increasingly recognised.
The World Report on Child Injury Prevention prepared by the WHO and United Nations
Children's Fund (UNICEF) (Peden et al., 2008) reported that more than 950,000 children
<18 years die each year as a result of injury, with or without intent, worldwide.
Unintentional injury accounts for about 90% (about 830,000) of all injury-related deaths
in children under 18 years of age. This means that worldwide, >2,000 children die each
day from unintentional injuries due to transport accidents, drowning, foreign body
inhalation, mechanical forces, falls, contact with fire, heat or hot substances, animal

contact and unintentional poisoning (Peden et al., 2008).

The Global Burden of Diseases (GBD) study is the most comprehensive source of data
estimating epidemiological studies including injury-related mortality and morbidity at a
global and national or regional level. It examines data from 1990-2015 (IHME, 2016).
Estimates from the GBD study indicate that in 2015, there were about 700,300 deaths
amongst children <20 years of age resulting from injury, with or without intent (IHME,
2016). Of these, 85% (596,609) were due to unintentional injury and 15% (103,690) to
self-harm or interpersonal violence. The difference in estimates of death rates illustrated
by these two well respected studies exemplify the challenge for injury researchers when
making international comparisons and comparisons over time. Unless there is a
standardized agreed definition of what constitutes a death due to injury, there is
possibilities to have variations in estimates and makes unable to accurately map trends in
injury incidence unless the same source is used consistently. However, this data source
indicates that unintentional injury resulting from transport accidents, drowning, foreign
body inhalation, mechanical forces, falls, contact with fire, heat or hot substances, animal
contact and accidental poisoning were the important causes of mortality in children <20
years of age. Transport injuries (29%) and drowning (18%) were the predominant causes
of mortality amongst these children. They therefore accounted for almost 50% of all
deaths due to unintentional injury (Table 1.1).
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Table 1.1 Global causes of child (<20 yrs.) deaths due to injury, by injury type. GBD, 2015
(n=700,300)

Intent of injury Types of injury Proportion (%) Numbers
Transport injuries 28.9 202,482
Drowning 18.2 127,577
*Foreign body 7.3 51,137
**Exposure to mechanical forces 7.0 49,270
Unintentional Falls 6.6 46,211
Injury Fire, heat, and hot substances 5.7 40,068
***Animal contact 38 26,304
Poisonings 3.7 25,712
Other unintentional 4.0 27,848
Total 85.2 596,609
Intentional Injury | Self-harm orinterpersonal violence | 14.8 103,690

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

All age groups of children are affected by the unintentional injury burden; however,
children <5 years of age are more susceptible to death due to unintentional injury than
other ages. Of these 596,609 children, about 44% (261,284) of the deaths due to
unintentional injury occurred amongst children aged <5 years, about 6% (97,249)
amongst children aged 5-9 years, about 14% (86,388) amongst those aged 10-14 years
and 25% (151,688) amongst those aged 15-19 years. These estimates indicate that the
highest burden of injury is in children aged <5 years (Figure 1.3).

Figure 1.3 Proportion of deaths due to unintentional injury in children <20 years,
stratified by age group (n=596,609)
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The world report on child injury prevention stated that unintentional injury caused about
349,000 deaths in children aged <5 years each year (Peden et al., 2008); This is 37% of
the total of 950,000 deaths due to unintentional injury that occurred in children aged <20
years. This was also found by the GBD Study (IHME, 2016), which estimated that
worldwide, in 2015, about 261,284 children <5 years (95% Uncertainty Interval (Ul):
193,861 — 325,995) died due to unintentional injury. The leading causes of death due to
unintentional injury in children <5 years were drowning (53,733 deaths; 95% UI: 46,687
— 61,408), transport-related injuries (56,088 deaths; 95% UI: 44377 — 65,699), foreign
body-related injuries (39,573 deaths; 95% Ul: 27653 - 53206), exposure to mechanical
forces (28,751 deaths; 95% Ul: 22,043 — 33,577), falls (23,344 deaths; 95% Ul: 15,184 —
30,322) and fire, heat, or hot substance exposure-related injuries (22,485 deaths; 95% UlI:
17,938 — 26,194) (IHME, 2016). In 2015, the mortality rate due to unintentional injury
amongst children aged <5 years was 38.9 per 100,000 (95% Ul: 28.9 — 48.5). Child
mortality due to drowning and transport-related injury was higher than other causes of
unintentional injury; drowning 8.4 per 100,000 (95% UI: 6.6 — 9.8) and transport-related
injury 8.0 per 100,000 (95% UI: 7.0 — 9.1) (Table 1.2).

Table 1.2 Global number and rates (per 100,000) of unintentional injury in children aged
<5 years, with 95% Uncertainty Intervals (Ul) (GBD, 2015)

Unintentional injuries Numbers (95% UI) Rate per 100,000 (95% UI)
Transportinjuries 53,733 (46,687 — 61,408) 8.0 (7.0 -9.1)
Drowning 56,088 (44,377 — 65,699) 8.4 (6.6 —9.8)
*Foreign body 39,573 (27,653 — 53,206) 59 (4.1 - 7.9)
**Exposure to mechanical forces | 28,751 (22,043 — 33,577) 43 (3.3 -5.0)
Falls 23,344 (15,184 —30,322) 35 (2.3 —4.5)
Fire, heat, and hot substances 22,485 (17,938 — 26,194) 3.3 (27 -3.9)
*** Animal contact 9,855 (5,859 — 13,424) 15 (0.9 - 2.0)
Poisonings 18,412 (6,406 — 31,516) 2.7 (1.0 —4.7)
Other unintentional injuries 9,042 (7,713 — 10,647) 13 (11-16)
Total 261,284 (193,861 - 325,995) 38.9(28.9-48.5)

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

In addition to mortality, millions of children suffer non-fatal injuries that often require

long-term hospitalisation and rehabilitation. A substantially number of injuries result in a



potentially lifelong disability (Peden et al., 2008). "The DALY, developed for the GBD
study, is an example of a health gap indicator that extends the notion of mortality gaps to
include time lived in states other than excellent health.” (Lopez et al., 2006). According
to the estimates of GBD study, in 2015, unintentional injuries were responsible for
23,200,187 disability-adjusted life years (DALYS) (95% Ul: 17,404,429 — 28,742,352)
amongst children <5 years. The DALYSs rate due to the unintentional iInjury amongst
children <5 years was 3455 per 100,000 (95% UI: 2,592 — 4,280). Also in 2015, it was
reported that drowning (4,753,996 DALYs: 95% UI: 3,760,132 — 5,563,200) and
transport injury (4,590,453 DALYs: 95% UI: 3,989,393 — 5,248,059) remained the
leading cause of DALYs amongst children <5 years. The rate of DALYs due to drowning
was 708 per 100,000 (95% UI: 560 — 828) and transport injury-related DALYS was 684
per 100,000 (95% Ul: 594 — 782) (Table 1.3).

Table 1.3 Global number and rates (per 100,000) of DALYSs due to unintentional injury in
children <5 years with 95% Uncertainty Intervals (Ul) (GBD, 2015)

DALYs Rate per
100,000 (95% UI)

684 (594 — 782)
708 (560 — 828)
518 (366 — 687)
391 (306 — 454)
329 (224 - 415)
302 (244 — 350)

DALYs due to unintentional

o DALYs Number (95% Ul)
injury

4,590,453 (3,989,393 - 5,248,059)
4,753,996 (3,760,132 —5,563,200)
3,477,764 (2,460,267 — 4,615,198)
**BExposure to mechanical forces | 2,626,939 (2,052,419 - 3,051,713)
Falls 2,206,947 (1,504,971 — 2,789,270)
2,028,348 (1,640,228 — 2,349,862)

Transport injuries

Drowning

*Foreign body

Fire, heat, and hot substances

***Animal contact

876,988 (538,167 — 1,186,292)

131 (80 — 177)

Poisoning

1,603,221 (570,949 —2,730,340)

239 (85— 407)

Other unintentionalinjuries

1,035,530 (887,902 — 1,208,417)

154 (132 — 180)

Total 23,200,187 (17,404,429 —-28,742,352)
Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

3455 (2,592 — 4,280)

1.4.2 HICs and LMICs overview

The pattern of inequality in injury varies both within countries and internationally. Injury
has the greatest impact on those living in poorer countries and those from deprived
backgrounds and minority groups. Community-based surveys of child mortality
conducted in 5 South East Asian countries (Bangladesh, China, Thailand, the Philippines

and Viet Nam), found that the incidence of deaths due to childhood injury was much



higher than previously supposed (Linnan etal., 2007). More than 95% of 830,300 deaths
due to unintentional injury in children aged 0-18 years occur every year in LMICs (Peden
et al., 2008). This is partly because a higher proportion of the world's population lives in
these countries but also because the incidence of death from injury is higher in these
countries in comparison to global rates and to rates from high income countries. Similarly,
DALY rates due to unintentional injury in LMICs were 2,398/100,000 population
compared with 774/100,000 population in HICs (Chandran et al., 2010). Injury data
collected in HICs tend to be through injury surveillance systems, whilst that in LMICs
tend to be collected through one-off surveys or hospital based data. Therefore, statistics
about child injury incidence are likely to be under-reported events in majority of LMICs
due to the lack of injury surveillance systems (Schopper etal., 2006). Injury in LMICs is
considered asa less significant issue when compared to infectious diseases and nutritional
issues (Bartlett, 2002, Hyder et al., 2007). Although many HICs have reduced the number
of childhood deaths due to injury by <50% in the past three decades by implementing
multisector and multifaceted approaches to preventing child injury, it still remains a
problem in these countries, accounting for about 40% of all child deaths (Peden et al.,
2008, Sethi et al., 2008).

Injury inequality is related to socioeconomic, cultural and environmental factors. For
example, people with a low level of education, low-paid or low-skilled occupation, low
income, poor housing quality and limited access to safety information and healthcare,
have both a higher risk of unintentional injury and of suffering from post-traumatic
consequences of injury (Peden et al., 2008, Laflamme et al., 2009b). The World Report
on Child Injury Prevention (2008) reported that the rate of death due to unintentional
injury in children in LMICs (41.7 per 100,000) is nearly four times higher than in HICs
(12.2 per 100,000). The ratio for mortality rate between LMICs and HICs is greatest for
RTIs (10.7), drowning (7.2) and fire-related burns (3.9). The differences in injury rate
and ratio between LMICs and HICs shown in Table 1.4 demonstrate that children from

deprived communities have a higher risk of sustaining a severe injury or death (Peden et
al., 2008).



Table 1.4 Rate of death due to unintentional injury per 100,000 children (<20 years) by
cause ofinjury and country income level (World, 2008)

Type of Unintentional Injury
RTIs Drowning | Fire burns Falls Poisons Other* Total
HIC 7.0 12 04 04 05 2.6 12.2
LMIC 111 7.8 43 21 20 14.4 41.7
Lml((::: 1.59 6.50 10.75 5.25 4.00 554 3.42
World 10.7 7.2 39 1.9 18 133 38.8

Table adapted from World report on child injury prevention (2008)
“Other” includes categories such as smothering, asphyxiation, choking, animal or snakebites, hypothermia and
hyperthermia as well as natural disasters

The unintentional injury death rate varies between age groups but is consistently higher
in LMICs when compared to HICs. In LMICs, children aged <1-year-old and aged 1-4
years have higher risk of death due to unintentional injury than other age groups (Table
1.5).

Table 1.5 Rates of death due to unintentional injury per 100,000 children (<20 years) by
age group and country income level (World, 2008)

Age (years)
<1 1-4 5-9 10-14 15-19 <20
HIC 28.0 8.5 5.6 6.1 239 12.2
LMIC 102.9 49.6 37.6 25.8 426 41.7
LMIC: HIC 3.68 5.84 6.71 423 1.78 3.42
World 96.1 458 344 23.8 40.6 38.8

Table adapted from World report on Child Injury Prevention (2008)

The GBD study also demonstrates a similar pattern of child injury in 2015. Although
worldwide injury mortality rate has declined significantly in the past 20 years, child
mortality rates remain high in LMICs. The study estimated that in 2015, the unintentional
injury death rate in children <5 years was 8.9 per 100,000 children in HIC, whilst it was
3-8 times higher in Middle and Lower Income countries. Similarly, unintentional injury
death rates in children aged 5-9 years were 3.6 per 100,000 children in HIC whilst it was
4-7 times higher in Middle and Lower Income countries. The unintentional injury death
rates in children aged 10-14 years was 3.9 per 100,000 children in HIC whilst it was 4-6
times higher in Middle and Lower Income countries. The rate of death due to
unintentional injury for children aged 15-19 years was more than double in Middle and

Lower Income countries than HIC (Tables 1.6).
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Table 1.6 Rates of death due to unintentional injury per 100,000 children (<20 years) by
age group and country income level (World, GBD 2015)

Age (years)

Under 5 5-9 10-14 15-19
HIC 8.9 36 39 141
UMIC 316 15.7 15.2 246
LMIC 385 15.1 142 20.0
LIC 742 241 215 271
HIC: U'\f_'l(é LMIC: 36: 43: 83 44: 42: 67 39: 36: 55 1.7: 21: 19
Global 38.9 153 143 257

HIC: High Income Countries, UMIC: Upper Middle-Income Countries, LMIC: Lower Middle-Income Countries,
LIC: Low Income Countries.

More detail rate of death due to unintentional injury for children aged <20 years is

presented in the table 1.7.

Table 1.7 Rate of death due to unintentional injury per 100,000 children (<20 years) by
age group and country income level (World, GBD 2015)

x =) 28 £ g =
=T 8 e i g?| £ | ¢ 5
£ i P
Global
<5 8.0 8.4 5.9 4.3 35 3.3 15 2.7 13 38.9
5-9 54 4.1 0.8 10 13 0.9 0.9 0.3 0.6 15.3
10-14 5.3 3.8 0.6 0.9 1.2 0.6 0.8 0.4 0.8 14.3
15-19 14.0 3.8 0.5 15 13 14 10 0.5 16 25.7
HIC
<5 2.3 15 18 1.6 0.5 0.7 0.1 0.3 0.1 8.9
5-9 1.9 0.6 0.2 0.3 0.2 0.3 0.0 0.1 0.0 3.6
10-14 2.3 0.6 0.2 0.3 0.2 0.2 0.0 0.1 0.1 3.9
15-19 11.2 11 0.2 0.5 0.4 0.2 0.0 0.3 0.1 14.1
UMIC
<5 8.3 6.9 4.6 55 2.0 19 0.4 14 0.6 31.6
5-9 6.8 51 0.4 0.9 1.0 0.5 0.2 0.4 0.4 15.7
10-14 6.2 5.2 0.4 0.9 0.9 0.4 0.1 0.5 0.5 15.2
15-19 155 3.9 0.3 14 13 0.5 0.1 0.6 10 24.6
LMIC
<5 74 9.0 6.1 34 4.1 31 18 2.3 13 38.5
5-9 4.7 3.8 0.9 10 14 0.9 14 0.3 0.6 15.1
10-14 4.9 34 0.7 0.8 14 0.6 11 0.3 0.9 14.2
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15-19 13.7 4.6 0.5 1.7 15 24 18 0.5 2.2 29.0

LIC
<5 13.2 13.6 10.2 6.6 6.2 8.7 35 8.4 3.8 74.2
5-9 7.6 5.5 13 18 2.3 20 16 0.5 16 24.1
10-14 6.9 49 11 14 2.3 13 13 0.4 20 215
15-19 14.6 3.5 11 21 10 11 0.8 0.6 2.4 27.1

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Exposure to mechanical forces includes unintentional firearm, unintentional suffocation, and other mechanical
forces
***|ncludes venomous and non-venomous animals

HIC: High Income Countries, UMIC: Upper Middle-Income Countries, LMIC: Lower Middle-Income Countries,
LIC: Low Income Countries.

The data from a large amount of research has demonstrated that the biggest burden of
injury remains in LMICs (Peden et al., 2008, Gosselin et al., 2009). However, there are
fewer studies conducted in LMICs that explore the differences between the
socioeconomic groups within the specific countries themselves. Some studies conducted
in LMICs reported that a higher proportion of children with a lower socioeconomic status
(SES) suffer injuries (Hang et al., 2003, Mock et al., 2003, Thanh et al., 2003, Giashuddin
et al., 2009). A study in Bangladesh found that children from poorer families were 2.8
times (95%Cl: 1.1 — 7.9) more likely to suffer from injury-related mortality when
compared to children from wealthier backgrounds (Giashuddin etal., 2009). Research in
European countries have confirmed this association of poverty with child injury
(Laflamme et al., 2009a, Laflamme et al., 2010).

Worldwide, about 341,000 children <5 years of age who died from injuries were from
LMICs (Peden et al., 2008); this is 98% of the total 349,000 deaths due to injury in
children <5 years of age. The GBD study also shows a similar pattern; about 98%
(254,875 in 260,896) of unintentional injury-related deaths amongst <5 year-olds
occurred in LMICs (IHME, 2016). Only 2% (6021) of unintentional injury-related deaths
occurred in children aged <5 years in HICs. These data clearly suggest that the burden of
child injury is much higher in LMICs compared to HICs.

Furthermore, the GBD study demonstrates that almost all causes of unintentional injury-
related deaths were more common in low and middle-income countries when compared
to HICs. The mortality rate for children <5 years due to unintentional injuries was 8.9 per
100,000 in HICs. Compared to HICs, the mortality rate for children <5 years was 3.4

times higher in upper middle-income countries (31.6/100,000), 4.4 times in lower middle -
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income countries (38.5/100,000) and 8.4 times in low income countries (74.2/100,000).
The pattern of mortality rate for children <5 years is similar for the all causes of

unintentional injuries. (Table 1.8).

Table 1.8 Deaths rates (per 100,000) caused by unintentional injury in children <5 years in
High, Middle and Low-Income Countries (GBD, 2015)

Child deaths <5 years per 100,000
Causes of unintentional injury ] Upper middle | Lower middle ]
High Income - . Low income
income income

Transport-related injuries 2.3 8.3 74 13.2
Drowning 15 6.9 9.0 13.6
*Foreign body 1.8 4.6 6.1 10.2
** 1

BExposure to mechanical 16 5 3.4 6.6
forces
Falls 0.5 2.0 41 6.2
Fire, heat, and hot substances 0.7 1.9 31 8.7
***Animal contact 0.1 04 1.8 3.5
Poisoning 0.3 1.4 2.3 8.4
Other unintentionalinjuries 0.1 0.6 1.3 3.8
Total 8.9 31.6 38.5 74.2

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

The DALYS lost due to unintentional injury in children aged <5 years was about 3-8 times
higher in LMICs when compared to HICs. The DALYs lost due to unintentional injuries
was 818 per 100,000 in HICs which was 3 times higher (2770) in upper middle-income
countries, 4 times (3428) in lower middle-income countries and 8 times (6525) in low

income countries. These estimates from the GBD study data demonstrates that
unintentional injury-related mortality and loss of DALYS is higher in LMICs (Table 1.9).
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Table 1.9 DALYs lost (per 100,000) due to unintentional injury in children <5 years ofage
in High, Middle and Low-Income Countries (GBD, 2015)

DALYs lost per 100,000 in children <5 years of age

Causes of unintentional - -

injuries High Income Up?r:egonr::gdle Lov;/rfgonrlsdle Low income
Transportinjuries 199 706 632 1,128
Drowning 125 585 761 1,152
*Foreign body 157 403 541 892
::rlzps)osure to mechanical 145 187 21 603
Falls 74 191 387 565
Fire, heat, and hot substances 66 170 280 765
***Animal contact 5 31 158 307
Poisonings 26 118 197 723
Other unintentional 20 78 151 388
Total 818 2,770 3,428 6,525

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

Injury affects the most disadvantaged and the consequences of injury can aggravate
poverty, so efforts to reduce injury could contribute to meeting the criteria of the
following Sustainable Development Goals (SDGs): reducing inequality within and
among countries (SDG10) and to end poverty in all its forms everywhere (SDG1) (Osborn
et al., 2015). Despite this potential impact, injury is not a priority in public health research
in most LMICs. Consequently, information about injury epidemiology is limited and this
is a major obstacle in effective injury prevention interventions in LMICs. In recent years,
unintentional injury in childhood has gradually become recognised as a public health
issue in some LMICs across the world but there is still much scope for research,

particularly of planning for injury prevention activities.

1.4.3 Unintentional child injuries in Nepal

In the absence of a robust death registration system estimates of injury death rates in
Nepal are unclear. National level studies of mortality can provide some indication of fatal
child injury events. In this regard, the GBD study estimated that, in 2015, about 1240
Nepalese children aged <5 years died from injury, with or without intent, which was 23%
of the total of all injury-related deaths (5,280) in children (aged 0-19 years) in that year
(IHME, 2016). In 2010, the injury-related mortality rate, with or without intent, for
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children aged <5 years was 29 per 100,000 children (Males: 31 per 100,000; Females: 28
per 100,000) and this increased in the subsequent 5 years to 43 per 100,000 children
(Males: 45 per 100,000; Females: 42 per 100,000) (IHME, 2016). The child injury rate in
Nepal has been recorded as 3 times more than in developed countries. In 2010, injuries
were responsible for 3% (95%Ul: 1.8% - 5%) of all deaths amongst children aged <5
years and this increased by 2.8% by 2015 to 5.8% (95%Ul: 3.9% - 8.2%) of all deaths.

Of the total deaths, 3% (95%Ul: 1.4% - 5.6%) resulted from unintentional injuries due to
road traffic incidents, drowning, contact with a foreign body, exposure to mechanical
forces, falls, fire, heat and hot substances, animal contact or poisoning (IHME, 2016).
However, these data might be underreported due to the absence of injury surveillance
systems in Nepal (Bhalla et al., 2010). There is also a lack of robust birth and death
registration system. In the absence of robust birth registration, it is difficult to know the
true population size (denominator) and in the absence of death registration, it is difficult
to know accurate numerator to estimate death rates. Therefore, it is highly likely that these

figures underestimate the true number of child deaths due to injury.

1The Annual Report of the Department of Health Services (DoHS) is the main source of
data to estimates the burden of diseases in Nepal (Ministry of Health, 2015). The GBD

study used these data to estimate the burden of disease and injury in Nepal.

According to the GBD study, 602/1240 (48.8%) injury deaths in children <5 years (95%
Ul: 231 - 1472) in Nepal were due to unintentional causes, which is 34% of the total
unintentional injury-related deaths (1,785) in children aged <20 years. Unintentional
injuries were responsible for 246 deaths amongst children aged 5-9 years, 292 in those
aged 10-14 years and 645 amongst those aged 15-19 years. These estimates demonstrate
that the number of deaths due to unintentional injury is highest in children aged <5 years
and 15-19 years (Table 1.10).

1 The Annual Report of the Department of Health Services (DoHS) is the main source of data to estimates the burden
of diseases in Nepal. Information and statistics used in DoHS report are based on the data collected through the Health
Management Information System (HM IS) from health institutions including Public/Private Hospitals, Primary Health
Care Centres (PHCC), Health Posts (HP), Primary Health Care/outreach Clinics (PHC/ORC), Expanded Programme

of Immunisation (EPI) clinics, Female Community Health Volunteers (FCHV) NGO/INGOs and Private Health
Institutions across the country.
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Table 1.10 Numbers of deaths due to unintentional injury amongst children aged < 20

years in Nepal (GBD, 2015)

Causes of unintentional injury <5 years 5- 9 years 10 - 14 years 15-19 years
Transportinjuries 207 107 144 337
Drowning 32 16 18 34
*Foreign body 100 13 14 16
**Exposure to mechanical forces 46 15 10 33
Falls 105 30 34 45
Fire, heat, and hot substances 40 20 15 79
***Animal contact 29 34 36 52
Poisonings 36 7 9 12
Other unintentional 7 4 12 37
Total (n=1785) 602 (34%) | 246 (14%) 292 (16%) 645 (36% )

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

Of the 602-unintentional injury-related deaths <5 years, 207 (95% UI: 80 - 539) were due
to road traffic incidents, 105 (95% UI: 29 - 278) due to falls, 100 (95% Ul: 61-172) from

aforeign body. The estimated all-cause mortality rate due to unintentional injury was 21.1

(95% UI: 8.1 — 51.7) for children aged <5 years. Leading causes of death due to

unintentional injury in children <5 years of age had mortality rates as follows; Death due
to transport-related injury was 7.3 per 100,000 (95% UI: 2.8 —19.0), to falls was 3.7 per
100,000 (UI: 1.0 — 9.8) and due to foreign body contact was 3.5 per 100,000 (95% UI:

2.1 6.1) (Table 1.11).
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Table 1.11 Number and rate of deaths per 100,000 due to unintentional injury in children
<5 years, with 95% Uncertainty Intervals (Ul) (GBD, 2015)

Causes of unintentional injury Number (95% UI) Rate per 100,000 (UI)
Transportinjuries 207 (80 - 539) 7.3 (2.8 - 19.0)
Drowning 32 11-77) 1104 -27)
*Foreign body 100 (61 - 172) 35(1-6.1)
**Exposure to mechanical forces 46 (22 - 95) 1.6 (0.8 - 3.3)
Falls 105 (29 - 278) 37 (10-99)
Fire, heat, and hot substances 40 (14 - 74) 14 (05 -2.6)
*** Animal contact 29 (5 - 66) 1.0 (0.2 - 2.3)
Poisonings 36 (5 - 159) 12 (0.2 -5.6)
Other unintentional 7(4-11) 0.2 (0.1-04)
Total 602 (231 - 1,472) 21.1(8.1-51.7)

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals

Similarly, 55,951 children (95% UI: 23,941 — 130,209) <5 years lost DALYs due to
unintentional injury in Nepal in 2015. The rate of DALY for children aged <5 years was
1,967 per 100,000 (95% UI: 842 — 4,578). Unintentional injuries were responsible for
about 3% of the total DALYS lost for children of this age group. The leading causes of
DALYs lost due to unintentional injury were from road traffic incidence, falls and foreign
body contact (Table 1.12).

Table 1.12 Number and rates of DALYSs per 100,000 due to unintentional injury in
children <5 years ofage, with 95% Uncertainty Intervals (Ul) (GBD, 2015)

Causes of unintentional injury Number (95% UI) Rate per 100,000 (Ul)
Transportinjuries 17,731 (6,899 — 45,990) 623 (243 — 1,617)
Drowning 2,747 (974 —6,588) 97 (34 - 232)
*Foreign body 9,006 (5,601 — 15,242) 317 (197 - 536)
**Exposure to mechanical forces 4,771 (2,606 — 8,988) 168 (92 - 316)

Falls 10,209 (3,683 — 24,687) 359 (129 - 868)
Fire, heat, and hot substances 3,958 (1,692 — 6,865) 139 (59 - 241)

*** Animal contact 2,851 (788 — 6,099) 101 (28 - 214)
Poisonings 3,232 (653 — 13,814) 114 (23 - 486)
Other unintentional 1,436 (1,045 — 1,936) 50 (37 - 68)

Total 55,951 (23,941 - 130,209) | 1,967 (842 —4,578)

Source: Authors calculation from Global Burden of Diseases study, 2015
*Includes pulmonary aspiration, foreign body in eye and other foreign body injury

**Includes unintentional firearm, unintentional suffocation, and other mechanical forces
***|ncludes venomous and non-venomous animals
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Along with mortality data, the data for non-fatal injury, hospital visits or hospital
admission due to injury, are also important in developing a complete understanding of the
burden of injury in Nepal. However, little work has been done on child injury in Nepal
and most studies conducted in Nepal specifically examined hospital data.

A hospital based retrospective study conducted in Manipal Hospital, Pokhara found that
94 children aged <15 years (56 males & 38 females) were admitted due to poisoning (18
per 1,000 paediatric admissions). Ninety five percent of poisoning cases were accidental.
The main cause of poisoning was organophosphorus compounds (OPC) (27%) and
kerosene oil (23%). Metacid (Meyhtl parathion) was the major cause of fatal poisoning
in children (Malla et al., 2011). About 6% of children admitted to hospital due to
poisoning died (mortality rate 60 per 1,000 paediatric admissions). The results of this
study might not be generalized to the total child population in Pokhara, since the
catchment area of the hospital is limited. Manipal is a private teaching hospital where
treatment cost is higher than governmental hospital and therefore people with low income

might have not taken their children to this hospital.

A study conducted in 11 hospitals across the country to assess the magnitude of injury in
Nepal found that about 38,000 non-fatal injury cases of all ages were recorded during a
period of one year (2008-2009). About 23% of all injured people visiting hospitals were
children aged <15 years (Nepal Health Research Council, 2009). However, hospital data
as a whole cannot be used to estimate a national injury burden since not all people with
injuries attend hospital. That means hospital studies are unable to capture injury cases that
were presented in private hospitals or injuries that did not seek medical assistance
Therefore the, findings of this study cannot represent the true burden of injury in Nepal.
In a study conducted by the author of this thesis (Bhatta et al., 2016) to assess the
feasibility of using hospital injury data to understand inequalities in injury incidence,
found that 4,739 people of all age visited ED of a hospital due to unintentional injuries in
a year. Of total, 389 (8%) were children aged 0-4 years and 1408 (30%) were children
aged 5-19 years. Fall was the main cause of injury among the children of age 0-4 years
(167/389, 43%) and 5-19 years (524/1408, 37%). Children with minor injury who did not
seek medical attention and those who attended other health facilities like private hospitals

and health posts was not represented by this study.
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There is limited community based survey to estimate the child injury burden in Nepal.
However, certain data from national census and household survey are available to
understand injury epidemiology in Nepal. A report from national census sample survey
by (Sharma, 2006) found that 7,000 people of all ages died due to external causes of injury
in Nepal in 2001. Of these deaths, 21% were reported among the children <15 years age,
with the injury mortality rate of 13.0 per 100,000 population. This report also stated that
injury was the 5t leading cause of death of children 0-15 years old. Census data in Nepal
are based on verbal response of family member in the household. Census data are less
likely to have recall error as the family member could remember death cases. However,
this data might have some error relating to actual cause of death. For example, someone

falls over and cuts themselves and later dies of septicaemia — the cause of death could be
recorded as either the fall, cut or the infection.

An epidemiological study conducted in 13,853 households in Dharan municipality, Nepal
reported a prevalence of minor injuries of 45 per 1,000 children per month among the
children age 0-9 years and 30 per 1,000 children per month among 10-19-year olds.
Similarly, prevalence of major injuries was 6 per 1,000 children per month for both
(Ghimire et al., 2009). This study categorised severity of ijury in two groups: ‘minor’
mjury if resulting i less than 30 days of loss of activity and ‘major’ if resulting in 30 or
more days of lost activity. This study might be representative to provide the magnitude
of injury problem in Dharan municipality (used 10% households sample from each 19
wards of municipality), however, findings of this study might not be generalised outside

of the municipality (not a representative of other municipalities of Nepal).

A recent community-based study conducted by Pant et al. (2015a) identified 193 cases of
non-fatal, unintentional child injuries from 181 households in the Makwanpur district of
Nepal. They reported that, in Makwanpur, the annual rate of non-fatal injuries amongst
children <18 years was 24.6 per 1000 children and specifically 29 per 1000 children <5
years of age. Falls and burns were the most common cause of non-fatal injury in children

<5 years of age, whilst RTIs were most common in adolescence.

A school-based survey conducted with 1,557 students aged 10-17 years in Kathmandu
reported that the incidence of self-reported injuries among children was: falls (n=1017,
65%), cuts (=974, 63%), transport-related injuries (n=563, 36%), and burns (n=350,

19



22%). This study collected the most serious episode of each injury that the students had
experienced in 12 months prior to the survey (Poudel-Tandukar et al., 2006).

1.5 THE CONTEXT OF INJURIES IN NEPAL
1.5.1 Country profile

Nepal is a landlocked, central Himalayan country in South Asia. It is located between
China in the north and India in the south, east and west. It covers a total area of 147,181
km? and is geographically characterised by diverse physiographical and ecological
features. The distance from east to west is 885 km and from north to south is 193 km
(Central Bureau of Statistics, 2014c). Nepal has a population of about 26.5 million (Ratio
of 94 males: 100 females). In 2011, the crude birth rate was estimated to be about 22 per
1,000 and the death rate was recorded as 7.3 per 1,000. In the whole population, the

proportion of children about 5 years of age is 10% and 44% were children and young
people <19 years (Central Bureau of Statistics, 2014a).

Topographically, the country is divided into 3 regions. They are the mountains, the hills
and the terai (plains) running north to south; altitude ranges from about 70 m in the south
to about 8,848 m in the north. The altitude in the mountain area ranges from 4877 m-8848
m above sea level. Only 7% of the total population live in this region because of its
geographical and climatic conditions. The hill region lies between the mountain and terai
regions with altitudes rising to about 610 meters above sea level. About 43% of the total
population lives in this region. This region is also divided into high hill and mid hill areas
according to altitude. The terai region is in the southern part of Nepal. It comprises low
land and about 50% of the total population live in this area. As well as the topographical
divisions, the country is divided into 5 development regions and 14 zones. The
development regions stretch from north to south across the 3 topographical regions
(Central Bureau of Statistics, 2014c).
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Figure 1.4 Map of Nepal with Administrative divisions and ecological belt
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(Used with permission of the author)

In terms of administrative division, Nepal has a total of 75 districts; 16 districts in the
mountainous region, 39 districts in the hill region and 20 districts in the terai region.
Likewise, the development regions are categorised based on the number of districts; There
are 16 districts in the Eastern Development region, 19 in the Central region, 16 in the
Western region, 15 in the Mid-Western region and 9 in the Far-Western Development
region. These districts are then further divided into local units called Village Development
Committees (VDC). VDCs are considered to be rural areas in Nepal. Currently, there are
3633 VDCs, 130 municipalities or urban areas, 1 metropolitan city and 4 sub-
metropolitan cities. However, the number of administrative units may change over time.
VDCs and municipalities are further divided into smaller units, called wards. VDCs have,
on average, 9 wards, but the number of wards in a municipality depends on the population
size ofthe municipality. Generally, the number of wards in a municipality ranges from 9-
35. For administrative purposes, each district is headed by a Chief District Officer (CDO)
(Central Bureau of Statistics, 2014c).

Nepal is known to be among the 48 least developed countries (LDCs) in the world (DAC
List of ODA Recipients, 2016), where about 80% of the country’s population lives in
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rural areas. Urbanisation is expanding, and the urban population is rapidly growing. The
Gross Domestic Product (GDP) of Nepal is about US $714 (2011-2012). The Nepal
Living Standards Survey (2010-11) found that around a quarter of the population (25.2%)
live below the poverty line ($1.25 per person per day). Within the employed population,
60% work in the agricultural sector. In 1981, the contribution of the agricultural sector to
the GDP was 61% but this declined to 31% in 2011. Conversely, the contribution of the
service sector has increased from 27% to 48% during this period. The overall literacy rate
in 2011 was recorded to be 67%, but it was 82.3% in urban areas and 62.5% in rural areas,
demonstrating a large difference in education between the areas. Literacy is improving in
subsequent generations with about 90% of adolescents in Nepal now being literate and
69% of the child population attending school. Access to education is a challenge for many
children from some deprived social groups and to those living in particularly remote areas
of the country. In 2011, it was found that only 51% of children from the lowest-income
quintile attend primary education, whereas 87% of those from the high-income quintile

attend primary education (Central Bureau of Statistics, 2014b).

In Nepal, housing structure varies due to geography, caste or ethnicity, culture and
economic condition. Most houses in the mountainous and high hill areas, especially those
that are remote, tend to be made from stone; conversely, in urban areas, concrete
structures are common. Most households own their own house but there has been a
gradual increase in households that rent, particularly in the urban and terai regions of
Nepal. Most houses in Nepal are 11- 20 years old with a single floor (Central Bureau of
Statistics, 2014b) and the majority of the houses are built according to the financial
capacity and need of the family that own it and live there. Home safety is not an issue that

has been considered in the building of houses in either the urban or rural areas of Nepal.

There are national building codes (http//www.dudbc.gov.np/buildingcode), building
byelaws and standards for the building of houses but these do not fully address all
considerations for safe construction and the creation of safer communities and
settlements. For example, the Building Act (1998), Codes (Structural and building) and
the Local Self Governance Act (1998) as well as other relevant regulations cover general
building design requirements. Importantly, these regulations are only applied to urban
areas; Towns and villages, which fall under village development committees (VDCs) are
not included in these regulations. Recently, the Nepalese government has formulated a
National Plan of Action for Safer Building Construction in Nepal (2015) and the
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Guidelines for Settlement Development, Urban Planning and Building Construction
(2015). Unfortunately, these plans and guidelines predominately focus on safer building
construction with regards the impacts of future disasters like earthquakes (Ministry of
Physical Planning and Works, 2009, Ministry of Urban Development, 2015) and safety
in the home remains a neglected issue.

Figure 1.5 Topography and typical houses in rural area of Makwanpur district, Ne pal

Source: Taken by researcher (SB) during the household survey

(Used with permission of the household owners)

1.5.2 Health systemin Nepal

Nepal has experienced social, political and economic upheaval and continuing
development since the establishment of its democracy in 1990. Political instability has
hindered developmental work. Since 2007, governments have changed on average,
annually. The new constitution that was recently established in Nepal, requires an
ongoing series of elections until 2018 which will result in frequent changes of ministers
and this will ultimately hamper efforts to improve injury prevention policy and
legislation.
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However, between the period of 1990 and 2014, Nepal has made impressive progress on
improving overall health outcomes. For example, the child mortality in those <5 years of
age has reduced by 73% and infant mortality by 67%. The maternal mortality reduced by
76% between the period of 1996 and 2013. Prevalence of many communicable diseases
like leprosy, which was eliminated in 2010 at a national level, tuberculosis (TB), human
immunodeficiency virus (HIV) and malaria has decreased substantially in the last two
decades. Some progress has also been made in reducing neonatal mortality and children
malnutrition. Despite this progress, the inadequate access to healthcare services and the
need to improving the overall quality of healthcare, remain a major challenge for Nepal
(Ministry of Health and Population, 2015).

The injury burden in Nepal may be worsened by the lack of available health service
facilities and quality emergency care. For a population of 27 million, Nepal has only 743
hospitals which includes both public (102) and private (641) ones. There are however, an
additional 2175 health posts (HP), 1615 sub-health posts (SHPs), 204 primary healthcare
centres (PHCCs), and 293 Ayurvedic Services Centres (ASCs) (Central Bureau of
Statistics, 2014c). In contrast, in Bangladesh, for the total population of 144 million, there
are 63 district hospital (DH), 93 Maternal and child welfare centres (MCWC), 419
Upazila health complex (UHC), 3287 Union health and family welfare centres
(UHFWC), 1306 Union sub-centre/rural dispensary (USC/RD), 12,506 Public
community clinics (CC), 1,011 NGO clinic/hospital and 499 Private hospital (Ministry of
Health and Family Welfare, 2016). This shows that in Nepal there are limited health
service facilities as compare to neighbour country like Bangladesh. In Nepal, All HPs,
SHPs and PHCCs are funded solely by the government. SHP is the lowest government
institutional and are set up in VDC level. HP is set up at VDC or the municipality level.
SHP and HP are the first institutional contact point for basic health services. They provide
curative and preventive services to people. PHCC is an upper level health care setting,
and can provide emergency and maternity care. All hospitals in the country fall under the
jurisdiction of the Ministry of Health (MoH). Most of the public hospitals are funded by
the Nepalese government, local communities, local business and by local religious
organisations. Government-funded health facilities offer Essential Health Services
(EHS), including basic services that are free of charge to the poor, disadvantaged and
indigenous groups. Other services, or those not meeting the criteria for subsidised care,

require payment at the point of care. Many patients choose to attend the government-
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funded hospitals because the care is subsidised. However, the facilities and services
available in these hospitals vary, and some specialised care is only available in the
government hospital in Kathmandu or in private hospitals outside of the capital. The
existing health system in Nepal also does not offer ambulance services. Thus, many
victims of injury have no access to first aid or emergency pre-hospital medicine prior to
transportation to a hospital; Many die on the journey to hospital (Pandey, 2016). Recently,
the Nepalese government has announced it will provide free treatment for specific major
health problems such as heart diseases and kidney transplants, whilst favouring those who
cannot afford to pay.

1.5.3 National health plans, policies and strategies

Until the early 1950s, there was no robust healthcare system in Nepal and most healthcare
was provided by family members and indigenous practitioners. During the 1960s, many
projects with a curative focus were implemented (Marasini, 2003). In the last few years,
national plans have been developed in various sectors to address health-related issues
(Table 1.13).

Nepal initiated the concepts of strategic planning into health in its First Long-Term Health
Plan (1975-1990), with the emphasis on delivery of consistent and functional health
services. The first National Health Policy was formulated in 1991 with the aim of
achieving Health for All (HFA) by 2000. It focused on the decentralization of health
resources and services in accordance with the Alma Ata Declaration (1978) (World
Health Organisation, 2007). Therefore, it created a health service structure with impact at
a VDC level for the first time. Six years after the formulation of the National Health
Policy, the Second Long-Term Health Plan (1997-2017) was formulated, with the
objective of ensuring universal primary care by the year 2017. This plan introduced
central, regional, zonal and district hospitals along with the aim of building Primary
healthcare centres, Health posts and Sub-health posts.

The Health Sector Strategy: Agenda for Reforms (2004) put an emphasis on the health
sector contribution to poverty reduction and to improving health outcomes for the poor
and those living in remote areas (Ministry of Health, 2004). This strategy was formulated
to build upon The National Health policy (1991) and Second Long-Term Health Plan
(1997-2017). The first Nepal Health Sector Programme Implementation Plan (NHSP-1P-
I) was also developed during this period for 2004-2009 (Ministry of Health and
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Population, 2004). The NHSP-IP-I is the operational guideline for achieving the goals
and visions of the Health Sector Reform Strategy. Its emphasis was the achievement of
the health sector Millennium Development Goals (MDGs) within Nepal. It also aimed to
improve health outcomes for the poor and those living in remote areas and to reduce
poverty overall.

The Nepal Health Sector Programme Implementation Plan - 11 (2010-2015) (NHSP-IP-
I1) has been formulated to build upon the Three-year Government Interim Health Plan,
(2007/08 — 2009/10) Three-year Government Interim Health Plan was focused to develop
special program to improve social and economic conditions of the disadvantaged groups
including persons with disability, women, Dalit, Adibasi, Janajatis, Madhesi, Muslim
community, and disadvantaged regions. NHSP-IP-11is also an extension of the (NHSP-
IP-1), although it focuses on partnerships, mitigating access barriers, promoting equality
and inclusion, local governance and decentralization of service delivery (Ministry of
Health and Population, 2010). The NHSP-IP-II listed non-communicable diseases (NCD)
and injury as Essential Health Care Services (EHCS). However, it still does not detail
how the problem of injury in children (or adults) will be addressed.

Table 1.13 Timeline of the Nepal's health policies

Years Plan or strategies

1975 First Long-Term Health Plan (1975-1990)

1991 The National Health policy (1991)

1997 Second Long-Term Health Plan (1997-2017)

2004 The Health Sector Strategy: Agenda for Reforms (2004)

2004 Nepal Health Sector Programme Implementation Plan - | (2004-2009)
2007 Three-year government Interim Health Plan, 2007/08 — 2009/10

2007 Interim Constitution of the Federal Republic Nepal (2007)

2010 Nepal Health Sector Programme Implementation Plan - 11 (2010-2015)
2014 National Health Policy (2014)

2015 Nepal Health Sector Strategy (2015-2020) (NHSS)

In 2014, the National Health Policy (NHP) (1991) was updated (NHP, 2014). The Interim
Constitution of the Federal Republic Nepal (2007) established health as a fundamental
right of all people and stressed children’s rights were as fundamental as for adults. The
NHP (2014) articulates the nation’s commitment towards achieving this Universal Health
Coverage (UHC) through maintaining the achievements previously made in the control

of communicable diseases and reduction of infant and child mortality rate, and then aim
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to control NCDs. It also aims to provide better management of medical emergencies and
ensure that quality health services are available to all people (Ministry of Health and
Population, 2014).

Recently, the Nepal Health Sector Strategy (NHSS) (2015-2020) was formulated under
the umbrella of the NHP (2014). The NHSS is now a primary instrument in guiding the
health sector to address the social determinants of health until 2020. It follows the vision
and mission set forth by the NHP (2014) and says that a guarantee of constitutional
provision of basic health services is fundamental right for every citizen of Nepal. It stands

on 4 overarching principles (Figure 1.6).

Figure 1.6 NHSS 2015 - 2020 Strategic direction and approaches

4 N
1. Equal access to health services 2. Quality health services for all

( Universal Health ]
L Coverage

4. Multi-sectoral approach 3. Health system reform

From 2015-20, the NHSS seeks to provide Universal Health Coverage (UHC) by making
quality health services available to the entire population, involves sectors beyond health
and identifies basic health asa right for every citizen. It aims to promote a healthy lifestyle
and behaviours, a healthy environment and to reduce death and injury using a multi-
sectoral approach (Ministry of Health and Population, 2015). However, the deaths and
injuries mentioned in this strategy only included road traffic accidents so other
mechanisms of injury are still not recognised as a public health problem in national
policies and plans. There are no specific policies to protect children from injury. Child
protection, according to the Convention of the Rights of the child (CRC), is found to be
practised for children's welfare in Nepal, but injury prevention is not usually recognised

as a part of this agenda.
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1.5.4 Summary of the issue of child injury in Nepal

Although, more children in Nepal are surviving today from infectious diseases, they are
still exposed to an increased risk of death, illness and disability due to non-communicab le
diseases and injury. Therefore, child injury is becoming one of the leading public health
problems in Nepal. The increasing incidence of child injury in Nepal may be related with
rising population (1.35% per year), rapid urbanisation (5% per year), industrialisation,
migration and the changing of lifestyle choices in Nepal (Muzzini and Aparicio, 2013).
In addition, Nepal has the challenging topographical and climatic environments, which
further increase child exposure to risk of injury. Children in low-income settings are more

at risk of injury due to the hazardous living environment and lack of parental knowledge
and skills regarding prevention of injury (Pant et al., 2014).

Furthermore, In Nepal, injuries are often believed to be the consequence of unavoidable
accidents and prevention is rarely considered as an option. The true burden of injury in
Nepal is poorly understood due to a lack of injury data and research studies.
Consequently, publication of injury research findings are very limited in both national
and international journals (Joshi and Shrestha, 2009); This inhibits the scope and
understanding of injury amongst policy makers in Nepal. Thus, Nepal has many factors
that have the potential to increase the risk of injury, including the fact that a large
proportion of children are exposed to poverty, urbanisation and prevalent inequalities in
access to health services. Overall, the context of child injury in Nepal highlights the

importance and need of child injury research.

1.6 THESISORGANISATION

This thesis is structured into 8 chapters, each contributing to the overall aim of the work.
It comprises mainly three studies: a systematic review, a household survey and a
qualitative study in the Makwanpur district of Nepal. A brief structure of thesis is

presented below.

Chapter 1 is introductory chapter, sets the scene for the work that has been carried out
by briefly describing the gaps in knowledge and how each chapter seeks to address these.
Chapter 2 brings together a wide array of the relevant literature for review. This overview
of literature illustrates the currently known home environmental hazards associated with

childhood injury. It also emphasises or highlights further the gaps in the evidence-base.
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Chapter 3 is a systematic review of studies evaluating the effectiveness of home
environmental change interventions in preventing childhood injury in LMICs.

Chapter 4 describes the methodology used for two community based studies in Nepal.
Chapter 5 describes the methods used for the household survey, including data
collection, analysis and results.

Chapter 6 describes the method used for conducting the qualitative study and presents
the findings.

Chapter 7 integrates the findings from all three studies, places them within the context
of current literature, discusses the strengths and limitations of the owverall thesis and
interpret results from all three studies.

Chapter 8 is the last chapter and presents the overall conclusion and recommendations

for future research, practice and policy.

The bibliographic references and appendices are provided at the end of the thesis.
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CHAPTER 2: BACKGROUND/OVERVIEW OF LITERATURE

2.1 INTRODUCTION

This chapter describes the risk factors for unintentional home injuries, where
environmental hazards in the home fit into those risk factors and what is known about
preventing injuries through the management of environmental hazards in the home. This
chapter also justify the reasons for conducting this PhD research and sets out the aims and

objectives.

2.2 RISK FACTORS FOR UNINTENTIONAL HOME INJURIES

Most injuries amongst preschool children occur in the home environment in both
developing (Mohammadi et al., 2006, Hyder et al., 2008b, Fatmi et al., 2009, Hyder et
al., 2009, Halawa et al., 2015) and developed countries (Gulliver et al., 2005, Sengoelge
et al., 2011) because that is where they spend the majority of their time (Peden et al.,
2008, Zia et al., 2012). Serious injuries in a child due to falls, poisonings, burns, and
pedestrian RTIs are significantly associated with future injuries to occupants of that
household (Donroe et al, 2009). This might be because of interaction among the
underlying host, agent, environment and social factors that cause increased household
odds of injury. Injuries at home occur due to the complex combination of factors such as
developmental characteristics of the child, socio-economic factors of the family and home
environmental conditions; Thus injury risk is perceived as multifaceted in nature (Munro
et al., 2006).

2.2.1 Individual factors

Injury patterns are closely related to the child’s age and the stage of development and
behaviours at different ages are associated with different patterns of injury (Linnan et al.,
2007). Children are highly dependent on their carer in early childhood whilst they are
developing, both physically and mentally. Children are vulnerable to injury because they
are curious in nature and like to explore the environment around them. Lack of
developmental skills to understand risks and lack of physical and cognitive skills to
manage those risks that increase their wvulnerability. The likelihood of child injury and
accidents is also determined by the changing level of supervision in accordance with age,
the environment in which they live and the way they are nurtured (Towner et al., 2005).

Poisoning, drowning, fire-related injury and burns, falls, suffocation and choking on
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small objects are major causes of injury for young children in the home environment,
whereas RTIs are more common amongst older children when they start to explore their
environment, for example by walking and cycling (Rahman et al., 2005, Towner et al,
2005, Borse et al., 2008b, Peden et al., 2008).

Additionally, gender affects injury risk. Many studies have found that injury prevalence
is higher amongst male children than in females. Injury due to falls, drowning, accidental
poisoning, RTIs and other causes are more common amongst boys because male children
are known to take more risks and are more impulsive in nature than girls. Traditionally,
boys were also exposed to more hazardous environments than girls (Towner et al., 2005)
and were given greater freedom to explore their environment (Peden et al., 2008).
However, this pattern did not carry for all mechanisms of injury. In most LMICs, girls
have a higher incidence of fire-related injuries (Bartlett, 2002, Fatmi et al., 2007,
Mashreky et al., 2008) due to exposure to unsafe cooking practices at home whilst helping
their mothers (Peden et al., 2008).

2.2.2 Family factors

Environmental factors affecting risk of injury are often related to the socio-economic
status of the household. The difference in socioeconomic status of a community also
influences what types of environmental hazard exist there (Kisida et al., 2001, Ramsay et
al., 2003). Several studies have reported that low-income communities present with more
hazards than high-income communities (Peden et al., 2002, Peden et al., 2008). Socio-
economic factors of the family are also associated with injury risk, particularly in LMICs
(Mytton et al., 2009). The injury burden remains highest for children who live in poverty
(Bartlett, 2002, Peden et al., 2008). Poorer families are less likely to use or have access
to safety information and exposed to a larger range of hazards in the home environment,
thus increasing the likelihood of injury in their children (Cubbin and Smith, 2002,
Dowswell and Towner, 2002, Thanh et al., 2005, Turner et al., 2006).

Few studies in LMICs have investigated the relationship between the socioeconomic
status of a family and their risk of child injury. However, a study in Bangladesh
(Giashuddin et al., 2009) found that children aged 1-4 years that were from the poorest
backgrounds experienced a higher rate of mortality (OR 2.8; 95%CI: 1.1-7.9) and
morbidity (OR 1.30; 95%CI: 1.0 — 1.6) due to injury when compared to a wealthier group.
Households with >4 living children were also reported as having a higher risk of child
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mortality (OR 4.14; 95%CI: 1.4 —11.8) than those with <4. Data used in this Bangladeshi
study were derived from Bangladesh Health and Injury Survey (BHIS), which was
nationally representative, large community-based survey (Rahman et al, 2005).
Similarly, a community-based survey in Lima, Peru found that poorer (OR 1.66; 95%CI:
1.2 —2.2) and overcrowded households (OR 1.9; 95%ClI: 1.2 — 2.9) had increased odds
of the occurrence of multiple injuries in children (Donroe et al., 2009). This survey was
aimed to identify individual and household characteristics associated with serious injuries

among the children <18 years with the sample of 5061 households consisting of 10,210
children.

A frequently reported type of injury in children within LMICs is burns. Some studies
have investigated the risk factors associated with this. For instance, a case-control study
in Ghana (Forjuoh etal., 1995) found that the presence of a pre-existing impairment in a
child (OR: 6.7; 95%CI: 2.8 - 16.2), a history of burns in siblings (OR: 1.8; 95%ClI: 1.2 -
2.6) and a history of a sibling death from burns (OR: 4.4; 95%CI 1.2 - 16.7) were the
predominant factors predisposing to burn injuries in children. Another case-control study
in Brazil (Werneck and Reichenheim, 1997) reported that factors including overcrowding
(OR: 2.2; 95%CI: 1.1-4.7), not being the firstborn child (OR: 2.5; 95%ClI: 1.2-5.2), the
mother being pregnant or recently dismissed from a job (OR: 7.0; 95%CI: 1.5-33.9), or
recent family relocation (OR: 4.9; 95%CI: 1.7-14.3) increased the likelihood of
childhood burns. A Bangladeshi case-control study (Daisy et al., 2001) included parental
illiteracy (p <0.01), living in slums and congested areas (p < 0.01), the presence of a pre-
existing impairment in a child (p <0.05), a history of a sibling burn injury (p <0.05) and
the low socioeconomic status of parents (p <0.05) to increase the likelihood of burn injury
in children. A case-control study by Delgado et al. (2002) reported that in Peru, having a
low income (OR: 2.8; 95%CI: 2.0-3.9) and overcrowding (OR: 2.5; 95%CI: 1.7-3.6)
were risk factors for burn injuries and that maternal education was protective (OR: 0.6;
95%CI: 0.4-0.8). However, study sample of case studies are often not representative of
the true population, so the results may not be appropriate to generalize to entire population

or other population.

In developed countries like the UK, the poorest in society suffer the most and are less
capable of preventing injury in their children due to exposure to environmental risks
(Towner et al., 2005). Child injury may be more frequent in rural areas in many countries,

but they are also often under-reported. A population-based study in Scotland (Leyland et
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al., 2007) found that unintentional injury was a leading cause of inequality in childhood
death for both sexes. Similarly in Canada, a population-based epidemiological study
(Faelker et al., 2000) reported that socioeconomic gradients exist for childhood injuries;
Children living in the most poverty experienced higher rates of non-fatal injury by 1.67
times than a more affluent group. Another Canadian study reported that children living in
the lowest income quintiles had a 2.15 times greater risk of death from injury when
compared to children in the highest income quintiles (Birken et al., 2006). In England and
Wales, it was found that children whose parents were unemployed were 9 times more
likely to die due to unintentional injury in comparison to those with parents in the highest
income occupations (Edwards et al., 2006). A national report jointly published by the
Audit Commission for local authorities and the National Health Service (NHS) in
England (Audit Commission, 2007) revealed that children of never-employed or long-
term unemployed parents were 13 times more likely to die from an unintentional injury
than children whose parents were employed in managerial or any other professional
occupation. Low maternal age has also been identified as a factor that is associated with
an increased risk of childhood injury (Hjern et al., 2001, Kendrick et al., 2005a, Towner
et al., 2005, Mytton et al., 2009, Orton et al., 2012). Similarly, an association was found
between poorly-educated parents and a substantial risk of injury in their children (Gielen
et al, 2002, Richardson et al, 2005, Thein et al., 2005). These results provide
confirmatory evidence that children from low socioeconomic family background were
more likely to suffer unintentional injuries or deaths when compared with children from
high socioeconomic family background. However, findings of the studies from HICs have

limited suitability for generalization to LMIC settings due to the difference in socio-
economic condition of studied population.

2.2.3 Environmental factors

Hazardous living environments such as poor housing infrastructure, lack of barriers to
cooking or washing areas, inadequate recreational space, use of open fires and paraffin
stoves, lack of safe storage for harmful substances, stairs and window without safety grills
and open water reservoirs are among the major risk factors for child injury in low-income
settings (Hyder et al., 2008b, Balan and Lingam, 2012). A study in New Zealand found a
significant association between the number of hazards in the home and number of injuries
that require medical attention (Keall et al., 2008). This study demonstrated that an

additional associated hazard in the home increases the odds of injury by 22% (95%CI: 6—
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41%), even when findings were adjusted for confounding factors such as age, gender and
deprivation level. However, small sample size (100 households) for a study of home
hazards and injury is limited in its ability to detect an association. This study was looking
at hazards in a HIC and there is therefore aquestion if it is generalizable to a LMIC where
the hazards and home structure are likely to be different. A community-based cross-
sectional study conducted in West Bengal, India also found a significant association
between the number of injury hazards in ahousehold and unintentional injuries in children
aged 12-59 months (Adjusted Odds Ratio (AOR): 1.6; 95%CI: 1.3 — 1.8) even when
adjusted with socio-economic variables (Banerjee et al., 2016). A total of 163 households

(one child from each household) were included in this study.

The presence of an environmental hazard does not necessarily mean that it will contribute
injuries; it is the exposure of children to those hazards that is likely to contribute injuries.
Different risk factors are associated with different types of injury. For example, key risk
factors for injuries related to drowning in young children, include a lack of barriers around
bodies of water and inadequate supervision (World Health Organization, 2014).
However, the specific potential risk factors for drowning vary due to geographical, social,
cultural and behavioural differences (Rahman et al., 2005). For instance, child drowning
in HICs often occurs in recreational water settings in urban areas, including pools, spas
and hot tubs (Peden et al., 2008, Sethi et al., 2008). In contrast, drowning in children
living in LMICs frequently occur in canals, ditches, rivers and ponds (Hyder et al., 2003,
Rahman et al., 2006, Hyder et al., 2008a). The majority of drowning incidents in children
within Bangladesh occur in natural bodies of water like ponds (Rahman et al., 2005,
Rahman et al., 2006) and the majority of these occur whilst the child is playing (Borse et
al., 2011). A cross-sectional study conducted to identify the pattern of household unsafe
behaviour in different socioeconomic strata, in Pune city, India found that 32.5%
(n=65/200) households had unprotected bodies of water near to houses (Mirkazemi and
Kar, 2009). Drowning in small buckets of water or a bath tub is also reported in children
aged <2 years and storing water in a bucket for purposes in the household is normal
practice in LMICs. A pilot study by Khan et al. (2013) conducted in low-income urban
setting of Karachi, Pakistan reported that 18% (n=91/503) of households had open
buckets of water left within reach of children in a courtyard and 48% (n=240/503) in a

bathroom.
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Burns are the second most common childhood injury in rural Nepal, accounting for 5%
of disabilities (World Health Organisation, 2016a). In some LMICs like Bangladesh,
Colombia, Egypt and Pakistan, 17% of children with burns have a temporary disability
and 18% have a permanent disability (World Health Organisation, 2016a). In low-income
countries, cooking equipment in the kitchen or flammable substances are commonly left
within reach of children in the home and these are significant risk factors for children
sustaining burns or fire-related injuries (Forjuoh et al, 1995, Daisy et al, 2001). A
community-based study conducted in India found that 53% of households (n=87/163) had
open fires, fireplaces or stoves within reach of children (Banerjee et al., 2016). Similar
results were found in another community-based study conducted in urban resettlement
colony in Delhi, India, which reported that 53.7% of households (n=121/225) had a
cooking stove within the reach of children (Parmeswaran et al., 2016). This study was
aimed to assess the presence of home hazards for childhood injuries in households. These
findings are consistent with a previous study conducted in India (Mirkazemi and Kar,
2009). The study reported that about 28% (n=55/200) of households did not have a
separate, protected kitchen, 37.5% (75/200) of households cooked at ground level, 12%
(n=24/200) of households used unprotected open fire as a source of warmth in winter and
34.5% (n=69/200) of households stored flammable substances at home; all of these
increase risk of injury to young children A study in Pakistan also reported children were
left in reach of cooking stoves, increasing the likelihood of burns or heat-related injury
(Khan et al., 2013). They found that about 56% (n=279/503) of households had cooking
stoves located in reach of children and 44% (n=221/503) of households stored matches,
lighters or cooking fluids within reach of children. A qualitative study that interviewed
parents, creche workers and creche owners from 2 low-income settings in South Africa,
also reported similar hazards for increasing the risk of burns in children. They reported
that children regularly had access to hot liquids, cords from boiling kettles, open fire
heaters (called gellies or imbawula), electric wiring and plugs and candles and matches,
which are potential environmental risk factors for burn or fire-related injury in children
(Munro etal., 2006).

Falls are not only the leading causes of child morbidity, they are also important causes of
long term disability in children. For example, about 40% of the total DALYS lost due to
falls worldwide occurs in children. There are several reasons that contribute towards an

increased incidence of fall injuries as compared to other types of injuries among children.
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Apart from individual and family factors, hazardous home environments are important
risk factors for childhood falls (World Health Organisation, 2016b). In LMICs, the lack
of protective railings on balconies and stairs, grills in windows and inadequate lighting
inside the home are common risk factors for falls in the home environment. In addition,
lack of developmental skills to understand risks and lack of physical and cognitive skills
to manage those risks increases child wvulnerability for fall injury. Most falls have been
found to occur when children attempt to climb on containers, trees and fences to explore
their surroundings. The physical home environment such as the height of swings and
slippery surfaces are also associated with the risk of falling in childhood (Munro et al.,
2006). A study from India reported there to be poor lighting in the bathroom in 83%
(n=189/225) of households. In the balcony areas, 67% (n=90/134) of households had an
object available with which a young child could climb over balcony railings. In 95%
(n=214/225) of households, staircases had no railings and 42.2% (n=95/225) of
households had inadequate lighting on the stairs (Parmeswaran et al., 2016). Banerjee et
al. (2016) found that 58% (n=95/163) of households had unstable furniture that may fall
on the child. Similarly, astudy in Pakistan reported that 50.3% of households (n=253/503)
with stairs did not have a stair gate (50.5%, n=129/253). Also, balconies were unprotected
in 41.9% (n=18/43) of households that had a balcony (8.5%, n=43/503), accessible
rooftops (38.2%, n=192/503) lacked a protective barrier in 47.3% (n=91/192) of
households (Khan et al., 2013).

The main risk factors for childhood poisoning in developing countries are storage of
poisonous chemicals and fertilizers at ground level or in unsafe containers (World Health
Organization, 2002). Children <2 years of age are particularly susceptible to ingestion of
poison because they are curious and put most objects in their mouth without
understanding the consequences (Peden et al., 2008). Kerosene, phenyl cleaner, drugs and
pesticides are the frequently reported chemicals causing childhood poisoning in low-
income countries. In African countries like Malawi, Jordan and Kenya, majority of
childhood poisonings occurred due to paraffin ingestion (Chibwana et al., 2001, Shotar,
2005, Lang et al., 2008). Other studies in South Africa have demonstrated that paraffin
poisoning was related to the physical accessibility of paraffin to children (Ellis et al.,
1994, Krug et al., 1994, Reed and Conradie, 1997). This pattern was also seen in a
hospital-based descriptive study conducted in Pakistan which found that kerosene was

the most common household agent; it caused about 50% of childhood poisoning. Other
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household agents resulting in childhood poisoning were medicine (38%), insecticides
(7%) and bathroom cleaners (5%) (Manzar et al., 2010). In India, it was found that 91%
(n=182/200) of households did not have locked storage for poisonous chemicals and 35%
of households had unsafe containers for the storage of kerosene at home (Mirkazemi and
Kar, 2009). Another study in New Delhi had similar results; It showed that 78.7%
(n=177/225) of households did not have a lockable cupboard to store hazardous chemicals
and they were left in easily accessible locations (Parmeswaran et al., 2016). Khan et al.
(2013) also found that 56% (n=282/503) of households did not have cupboards with locks
for storage of hazardous products (=282, 56.1%). A South African study also reported
that chemicals were stored in unsafe or non-standard containers which misled children
and increased the likelihood of poisoning. Easy chemical accessibility for children
contributed to the risk of poisoning, even if it was stored in its original container (Munro
et al,, 2006).

Different hazards varied in prevalence. For example, in India, medicines within reach of
children was found only in 6% of (n=10/163) households and only in 8% (n=13/163) of
households, cosmetics, safety pins or other choking hazards were within reach of the child
(Banerjee et al,, 2016). Similarly, in Pakistan (Khan et al., 2013) 15% (n=77/503) of
households left medicines within reach of children and 19% (n=97/503) of households

left small choking hazards in accessible places.

Another mechanism of injury relates to the accessibility of sharp objects to children in
low-income communities. In India, Banerjee et al. (2016) found that 66% (n=108/163)
had knives or other sharp objects within reach. Similarly, pedestal fans in living rooms
where children can easily trap their fingers, were found in 9.8% (n=22/225) of households
in India (Parmeswaran et al., 2016) and 48% (n=242/503) of households in Pakistan
(Khan et al., 2013). Khan also reported that 37% (n=186/503) of households had knives
or sharp objects within reach of children (Khan etal., 2013).

Parmeswaran et al. (2016) found that 64% (n=144/225) of households had plug sockets
within reach of children in the living room and 50.7% (n=114/225) of households had
hazardous water heating appliances like immersion rods without proper insulation within
easy reach. Khan et al. (2013) also reported that 27% (n=137/503) of households had
water heaters (geyser), pumps or machines within reach of children in the bathroom and
70% (n=354/503) households had these items in courtyard within reach. More than 45%

37



(n=227/503) of households also had irons or other hot appliances in easily accessible
places.

Although there has been much argument as to whether physical hazards and poor quality
housing are independent risk factors for injury, it is clear from systematic reviews of HICs
that exposure in a hazardous home environment can contribute to the occurrence of an
injury (Turner et al., 2011, Kendrick et al., 2013a). There are few studies that have
measured the association between home hazards and home injury in both HICs and
LMICs. Most low-income countries lack comprehensive data about home injury risk.
Some studies in LMICs have assessed home hazards but there is no standardized / agreed
way to assess whether hazards are within reach of a child which means that comparisons
between studies cannot easily be made. It was up to the data collectors to assess
accessibility of hazards for children and this might have produced subjective bias while
assessing home hazards. Therefore, home hazards should be identified and quantified by
using agreed definitions to understand the actual types and most common hazards for
child injury.

2.3 FRAMEWORK FOR PREVENTION OF CHILDHOOD INJURY
2.3.1 Public health approach

Research on injury epidemiology and injury prevention are considered to be
multidisciplinary in their approach because of the complexity of the factors involved.
Injury prevention requires co-ordination of expertise from many disciplines such as
epidemiology, disease prevention, health promotion, rehabilitation, law and public
administration (Razzak et al., 2005). Such research generally follows the traditional

public health approach which involves 4 generic steps (Figure 2.1).

Step 1 involves defining the health problem. The process starts with the monitoring of
injury incidence and the interpretation of data to identify the problem. Several sources of
information may be used to describe the scope of an injury problem such as death
registration systems, hospital-based data, trauma registries, emergency department (ED)

data and police reports or a combination of these.

Step 2 identifies the causes and risk factors involved in the problem. It may be achieved
through examining routinely collected or available data specifically. Descriptive

epidemiological data may give information about who is injured, the nature of injuries
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sustained, and where, when, how and why that injury occurred. Risk factors for injury
can also be investigated further using descriptive data and analytical studies.

Step 3 then develops and tests preventative interventions by using a deeper understanding
of the problem, its causes and the associated risk factors. Whilst developing an
intervention, it is important to consider factors such as the target population, the feasibility
and acceptability to the target population and the associated costs for implementation.

Pilot programmes can be used to evaluate the cost-effectiveness and efficacy of an
intervention before implementing it on a wider scale.

Finally, step 4, which is implementation of the successful interventions and evaluation of
their impact on the initial problem. Ongoing monitoring using surveillance systems helps
determine whether the intervention has had the desired preventative effect. Prevention
programs can be evaluated by determining their impact on morbidity or mortality in the
target population by using pre- and post-intervention data collected through a range of

observational or experimental study designs.

Figure 2.1 The public health approach to child injury prevention

1. Surveillence ’ 2. Risk factors

i identification
What is the

What are the
V)
problem?; calses?

3. Development
4. Implementation and evaluation of

How is it done? interventions

~ What works?

Source: The World report on child injury prevention (Pedenet al., 2008)

(Used with permission of the copyright holder (WHO Press))

Nowadays, a public health approach promotes action towards primary, secondary and
tertiary prevention of injury. The use of this approach towards injury prevention was

promoted by Gordon (1949) who claimed that, just like infectious diseases, the
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description of injuries by time, place and person could lead to greater understanding and
stimulate preventative action. Injury can be avoided by preventing the event from which

it resulted or by reducing the likelihood of the injury occurring as a result of such an
event. Injury prevention activities are grouped into 3 different levels.

Primary prevention aims to prevent the occurrence of the accident from which an injury
can result. It involves the removal or reduction of the injury hazard so that the injury event
does not occur. Examples of primary prevention of injury include activities such as using
a stair gate to prevent a child falling, child-resistant containers for protection of children
from poisoning, using protective cooking stoves to reduce the risk of fire-related injuries

or implementing drink-driving legislation to reduce the risk of RTI.

Secondary prevention aims to reduce the risk and impact of injury once the event has
occurred. Therefore, it limits the severity of the injury sustained during the injury event.
Examples of secondary prevention include installation and use of child seats, seat belts
and air bags in cars; Using a child seat or seat belt does not prevent car accidents but
reduces the risk of injury to children if an accident does happen. Smoke alarms and the

use of cycle helmets are also examples of secondary prevention.

Tertiary prevention aims to provide appropriate treatment and/or care after an accident
to reduce the adverse effects and long-term consequences of that injury such as
disfigurement, disability or death. This requires high quality evaluation of interventions
used to treat injuries. Examples of tertiary prevention include first aid responses and pre-
hospital emergency care, hospital treatments and community care services for
rehabilitation.

2.3.2 Haddon's matrix

Communicable diseases are the result of harmful interactions between the host, the
disease vector and the environment and injury control require a similar understanding in
terms of the individual at risk, the agent causing harm and the environment in which that
injury occurs. A physician called Wiliam Haddon established a "host, agent,
environment™ triad in the research field of injury by applying the core principles of public
health specifically to the prevention and mitigation of road injury (Haddon, 1972). He
showed how the 3 same factors as described with respect to communicable diseases, can
also be identified in the causes of injury and described injury prevention intervention as

having 3 temporal phases; These are pre-event phase, the injury-producing event phase
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itself and the post-event phase. He produced a "phase-factor” matrix of 9 discrete cells
which was later named the "Haddon matrix" (Table 2.1) and this has since become an
invaluable tool for injury prevention and control. One of the key ways in which the
Haddon matrix can be used is to consider the potential reach of an injury prevention
programme — a robust programme is likely to have interventions in all 9 cells of the
matrix. If some cells are incomplete this may give an indication of where a programme
of injury prevention activity could be strengthened.

Table 2.1 Haddon matrix for the prevention ofinjuries to car drivers and occupants

Host Agent Environment
Road planning and
Driver training, licensing | Car road worthiness signage
Pre-event . P . . )
and testing of eyesight Speed limiters Traffic calming
Speed limits & cameras
Driver does notspeed Age-appropriate car seats
Car occupantuse of and use of seatbelts Crash barriers
Bvent sDez?ltbeIts y ; Air bags Soft verges
river avoidance o Impact bars Gravel traps
drink, drugs and use of Antilock brak
mobile phone ntilock brakes
Evidence-based trauma Response of emergency Access to emergency
Post-event care services services

Later, Haddon outlined 10 generic injury-control strategies known as an "“options
analysis” (Table 2.2) which can be used to prevent 'energy damage' to persons or property
as he described injury in terms of the transfer of energy. These 10 strategies can be used
to break the chain of injury causation, either by using a single best option or in
combination (Haddon, 1973). Often, use of a combination of these strategies is superior
to any single one. The strategies were used for injury prevention in the World Report on
Child Injury Prevention (Peden et al., 2008). Specifically, they can be used to identify
activities and approaches to injury prevention that can then systematically impact on all
cells within the Haddon matrix. The majority of the 10 strategies highlight changing of
the physical environment to prevent injury, which is a passive approach, that does not
require individuals to take direct action or an active approach in preserving personal
safety (Runyan and Baker, 2009).
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Table 2.2 Ten countermeasures to injury (Haddon, 1973) with examples (Child Injury
Prevention)

Countermeasure strategy Examples related to child injury prevention
1 Prevent creation of the hazard in the first Banning production and sale of unsafe
place products and toys
2 Reduce the amount of energy contained in the Speed reduction of vehicles
hazard
Child-resistant containers for medicines and
3 Prevent the release of the energy chemicals
4 Modify the re_lte or spatial distribution of the Use seat belts and child-restraints in vehicles
hazard from its source
5 Separate people, in time and space, from the Separate bicycles and pedestrians from other
hazard and its release road users
6 Separate people from the hazard by Bars onwindows, fencing around pools, covers
interposing a material barrier over wells
7 Modify the relevant, basic qualities of the Softer playground surfaces, thermostatic
hazard mixing valves
8 Make the person more resistantto damage Good nutrition and health
9 Counter the damage already done by the First aid treatment for burns
hazard
10 Stabilise, repair and rehabilitate the injured Burn grafting, reconstructive surgery and
person rehabilitation

Source: The World Reporton Child Injury Prevention (Pedenet al., 2008)

More recently, another dimension of the matrix has been proposed (Runyan, 2015) to
facilitate its use for making decisions about which countermeasures should be applied,
from the total of the potential interventions orignally identified n Haddon’s matrix. The
components of this third dimension are called "decision criteria” and are values that help
to determine which, out of a range of potential interventions, should be prioritised with
regards to efficacy, cost, freedom, equity, stigmatisation, the preferences of the affected
community or individuals as well as those constructing the policy and its overall
feasibility. For example, the cost of the intervention may be an important criterion in
comparison to the efficacy of that intervention. The importance of one over another is

dependent on the specific injury problem, the setting and the types of information
available for assessment of each option.

2.3.3 Opportunities for prevention: The E's

A multi-faceted approach has been the most effective in preventing child injury and has

the greatest chance of achieving long-term and sustainable injury prevention (Peden et
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al., 2008). Interventions have been categorised mainly into four E’s, that is, education,
environment/engineering, enforcement and empowerments. Economics and evaluation
are also considered as part of intervention. A multi-component approach containing
elements from each of these is the most effective for injury prevention (Peden et al.,

2008). Each element is explained in more detail below.

Education and raising of awareness is a widely-used and cost-effective approach
affecting all aspects of society, from the children themselves and their parents to policy-
makers, budget-holders and national representatives. This approach aims to increase
public awareness about the risk of injuries and how to prevent them. Education may
influence attitudes and beliefs and therefore has the potential to influence the behaviour
of people. It can make people more aware of a problem, enable them to understand how
and why injuries occur and then how they can prevent such injuries by choosing an
appropriate course of action to reduce the risk. This approach is used to persuade high-
risk groups to change their behaviour, by increasing the knowledge about injuries and
helping them to choose effective and acceptable methods of injury prevention within their
own community. Public awareness campaigns and training are part of this educational
approach. With respect to child injury prevention, this approach enables parents and
carers to understand how risk changes in relation to their child’s stage of development
and how this informs the need for age-appropriate supervision. Education may also help
them to understand the importance of safety devices for prevention of injury. However,
it is important to note that just because people know the safest option, it doesn’t guarantee
they will change their behaviour. It is for this reason that public health approaches rarely

rely on health education alone and it is usually delivered alongside environmental change
and/or enforcement of legislation.

Environmental modification and engineering aims to change the environments,
including the home, and products that increase safety, to decrease the likelihood of injury.
Making an environment safe and the use of safety equipment is often a key aspect of
unintentional injury prevention. Changes to the design and manufacture of products can
reduce the risk of injury, limit access to a hazard and therefore reduce the severity of an
injury. Examples of this approach include separating cyclists from motor vehicles by the
installation of cycle paths to reduce injuries from RTIs, installing a child seat in a car and
the use of energy-absorbing surfaces in playgrounds that reduce the severity of fall injury.

Installation of safety gates, fireguards, window catches, cupboard locks and lockable
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cabinets are examples of home environmental modification. However, most of the
evidence regarding efficacy of environmental modification and engineering comes from
HICs and the interventions shown to be effective in HICs may be too expensive, not
available or inapplicable in LMICs. Environmental modification and engineering are
examples of passive protection from injury and are often more effective than the other
elements discussed. However, as previously discussed, most effective approach often
involves a combination of several types of intervention.

Enforcement refers to the establishment and regulation of safety standards, guidelines,
legislation and public policy to promote safer behaviour, environments or safer products
to reduce injury risk. For example, these strategies have been proven to reduce RTIs in
many countries, by enforcing road safety laws and regulations including occupational
safety laws, highway traffic laws, zero tolerance for young drivers, speed limit
enforcement and sobriety checkpoints amongst other measures. The introduction and
enforcement of legislation can also be used in the home environment to reduce the risk of
injury in children. Examples might include fencing around swimming pools, regulation
around manufactured products like child resistant medicine containers and standards for
the sale of play equipment or children’s products (e.g. the lead content of paint used on
cots, toys, pushchairs, or outdoor play equipment). However, legislation alone cannot
fully reduce the risk of child injury. This is an active countermeasure and the success of
this approach depends on the compliance and practical enforcement of that legislation.
Injury prevention in HICs primarily involves legislation for the prevention of exposure to
hazards and enhancement of medical systems for treatment of injuries post-event.
Legislation for safety and enforcement of legislation is difficult in LMICs for several

reasons, including limited capacity and lack of resources.

Empowerment aims to provide confidence, skills and knowledge to the family or
community, so they can undertake injury prevention activities for themselves. Giving
parents access to safety equipment through low-cost schemes, or enabling them to
persuade landlords to make repairs to their homes are just two examples of the

empowerment approach. This approach is similar to another element, economics.

Economics involves using financial incentives to implement injury prevention strategies.
For example, car insurance discounts are given to families whose teenagers complete

safer driving programs.



Evaluation aims to measure the efficacy of an intervention. Not every potential
intervention has been proven effective and not every proven intervention will be effective
in every circumstance. As described previously, most of the evidence for efficacy of
interventions comes from HICs and these may not be effective in LMICs, due to the
considerable differences resulting from the physical, social, cultural and economic
conditions. Therefore, it is best practice in injury prevention to use interventions that have
been evaluated for that situation. Evaluation also must consider any circumstance that

may limit the effect of the intervention not just the outcome of intervention.

2.3.4 Environmental Health approach

Risk assessment is one of the important environmental health approach for injury
prevention. It is an integral part of successful health and safety management. It can be
done in various places like home, work place or playground. Risk assessment is a

systematic process to identify hazards and minimise the risk of harm resulting from those
hazards (HSE, 2014).

“A hazard is any physical situation or object that has the potential to cause harm to people,
and risk is the likelihood/chance of aspecific undesired event occurring within a specified

period. Risk is therefore a function of both the likelihood and consequence of a specific
hazard being realised” (Gadd et al., 2003).

According to the Health and Safety Executive (HSE, 2014), “risk assessment is simply a
careful examination of what could cause harm to people, so that you can weigh up
whether you have taken enough precautions or should do more to prevent harm.” There
are different ways of doing a risk assessment, however, HSE suggests a five-step

approach:

1. ldentification of hazards: Accurately identifying potential hazards is the first and most
crucial step of the risk assessment process. Hazard identification involve observation
of area to find, list, and characterise potential hazards. Hazard might be the activities,
process, structure or substances that could contribute injury or harm people’s health.
In context of childhood home injury in LMICs, potential hazards could be a house
structure like balcony without protective railing, household substances like poisoning
chemicals kept/stored within child reach, or an open fire accessible to child.

2. ldentification of risk of hazards: Risk is the likelihood of potential harm realised from

the hazard. Risk identification involves the process of understanding the nature of the
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hazards and determining the possible consequences of the risks. For example,

identifying the risk (possible consequence) associated with a balcony without

protective bars or railings, or identifying the risk associated with poisonous chemicals

kept/or stored within child reach. This provides a basis for risk evaluation and making

decisions about risk control. This step identifies who might be harmed and how.

3. Evaluation of risk: This is the process of determining the significance of the risk in

terms of likelihood and severity. Some hazards have the potential to produce a higher

frequency of injury events, but the injury may be less severe. In contrast, some hazards

are less likely to produce injury events, but the injury may be severe. Knowing the

likelihood and severity of the risk helps to evaluate the risk. This can be done by using

a risk matrix as shown in tables below.

Table 2.3 Ranking the risk by multiplying likelihood by the severity
(Adapted from Health and Safety Executive guidance http://www.hse.gov.uk/risk/index.htm)

Likelihoodof Occurrence

Hazard Severity

Almost never

1 | Remote 1 Trivial (e.g. discomfort, slight bruising, self-help recovery)
2 | Unlikely Occurs rarely 2 | Minor (e.g. small cut, abrasion, basic first aid need)
. Could occur, but . - o
3 | Possible . ur, bu 3 Moderate | (e.g. strain, sprain, incapacitation > 3 days)
uncommon
4| Likely Recurrent but not 4 Serious (e.g. fracture, hospitalisation >24 hrs, incapacitation >4
frequent weeks)
5 | Very likely | Occurs frequently 5 | Fatal (e.g. deaths)
Severity
Likelihood
Trivial [ Minor [ Moderate | Serious | Fatal
Remote | 1 2 S 4 ° Ranking the risks (Likelihood x Severity)
Low risk Medium risk | High risk
i 2 4 6 8 10
Unlikely 1-8) 9-12) (15 - 25)
Possible 3 6 9 12 _
Low Priority m;drliltj;n High Priority

Likely 4 8 12 : 0

Very 5 10 0

likely

Risk evaluation helps to know the main risks, so the risk control measure can be applied

by prioritising the level of overall risk. If risk assessment identifies a number of hazards,

risk ranking can help to put them in order of importance, so the most serious risk can be

addressed first.
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4. Risk control and management: this is the process of determining appropriate ways to
eliminate the hazard if possible, or reduce the risk to acceptable levels when the
hazard cannot be eliminated. For this, it is helpful to work through the ‘hierarchy’ of
controls which are as follow:

i. Elimination — get rid of the risk altogether

ii. Substitution — exchange one risk for something less likely or severe

iii. Physical controls - separation/isolation, eliminate contact with the hazard

iv. Administrative controls - safe systems of work, rules in place to ensure safe use/contact
with hazard

v. Information, instruction, training and supervision —warn people of hazard and
tell/'show/help them how to deal with it

It is important to consider that control measures should be practical, easy to
understand, applicable to the hazard, able to reduce the risk to acceptable levels, and
easy to operate. In addition, control measures should be as low as reasonably
practicable (ALARP). ALARP is balancing the level of risk against the measures
needed to control the real risk in terms of money, time or trouble.

5. Record the assessment and update if necessary: It is important to record the significant
findings of risk assessment to ensure that proper checks were made to identify
potential hazards and associated risks, vulnerable groups were identified, obvious
significant hazards were taken into account, and that control measures were applied
as low as reasonably practicable. Risk control can involve periodic review of risk
assessment and decide on appropriate measures according to the updated identified
hazards. Risk is part of everyday life and it will not be possible to eliminate all the
risks. Therefore, risk control activities should be reasonably practicable to protect

people from harm.

This approach was adapted in the current study for conducting a household risk
assessment to identify the hazards along with the possible consequence of that hazards in

children.

2.3.5 Injury prevention policies

For effective home injury prevention and control, comprehensive programmes
incorporating many factors are essential. For example, safety education is an important
component of injury prevention programmes, but on its own, it is insufficient if not

supported by safety regulations and their enforcement (Galal, 1999). Unlike in developed
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countries, safety regulations and laws in dewveloping countries often exist, but
enforcement of these measures is rare. An intervention including a guideline or law
developed in HICs is likely to be applicable in LMICs but careful evaluation is necessary
to assess affordability, feasibility and sustainability (Forjuoh and Guohua, 1996).
National policies, strategies and improvements in existing legislation can help to reduce
the incidence of injury in a sustainable way (Forjuoh and Gyebi-Ofosu, 1993, Forjuoh
and Guohua, 1996). The WHO has guidelines on “developing policies to prevent injuries
and violence” for those whose responsibility it is to create policy and strategy for injury
prevention. This guideline outlines the necessary phases and steps needed for creating an
injury and violence prevention policy (Schopper etal., 2006) (Table 2.4).

Table 2.4 Guideline for developing policies to prevent injuries and violence

Phase | Initiating the policy development process
Step 1 Assess the situation

Step 2 Raise awareness

Step 3 Identify leadership and foster political commitment
Step 4 Invololve stakeholdersand create owenership
Phase Il Formulating the policy

Step 1 Define a framework

Step 2 Set objectivesand select interventions

Step 3 Ensure that policy leads to action

Phase 1l Seeking approval and eddorsement

Step 1 Stakeholderapproval

Step 2 Government approval

Step 3 State endorsement

Source: World Health Organization (Schopper et al., 2006)

Forjuoh and Gyebi-Ofosu (1993) suggested that governments in low-income countries
should formulate policies that “"cover all five major injury control areas" (Table 2.5).

Table 2.5 Five major Injury Control Areas (Forjuoh and Gyebi-Ofosu, 1993)

| Transport injury including motor vehicle accidents, bicycle accidents, and pedestrian injuries

I Occupational injury and worker protection including farmand agricultural injuries

m Home and leisure injury, including school and sportsinjury, fires and burns, falls and

poisonings

Y Intentional injury such as homicide, suicide and other violence including political violence,
and

Vv Acute care systems and injury rehabilitation
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All areas are linked to childhood injuries, with the third component being predominantly
relevant to child injury prevention and the fifth for post-injury management.

Similarly, the World Report on Child Injury Prevention (2008) outlined seven
recommendations for developing child injury prevention programmes (Table 2.6), along
with specific actions needed to accomplish these recommendations (Peden et al., 2008).

Table 2.6 Recommendations for the development of child injury prevention programmes

| Integrate child injury into a comprehensive approach to child health and development

1 Develop and implement a child injury prevention policy and plan of action

11 Implement specific action to preventand control child injuries

v Strengthen health systems to address child injuries
\Y Enhance the quality and quantity ofdata for child injury prevention
VI Define prioritiesfor research and support research on the causes, consequences, costs and

prevention of child injuries
Vi Raise awareness of and target investment towards child injury prevention
Source: World Reporton Child Injury Prevention (2008) (Pedenetal., 2008)

The 641" World Health Assembly adopted a resolution on child injury prevention (2011)
and highlighted the need to expand current child survival programming and ensure
financing streams included child injury prevention. It made it obligatory for all WHO
member states to develop and implement a child injury prevention policy and practical
plan at a national level with realistic targets (World Health Organization, 2011b). This
included the involvement of governments along with other stakeholders like
communities, non-governmental organisations and civil society. This multi-level
collaboration can facilitate the implementation of both active and passive injury
preventive strategies and enables better source management for child injury prevention

programmes in each member country.

2.4 HOME INJURY IN CHILDREN AND INJURY PREVENTION MEASURES
2.4.1 Perceptions of childhood injury

According to theories of health-related behaviour change, individuals change their
behaviour only when they perceived the severity and likelihood of negative health effects
from existing risk factors (for example, a mother who does not feel her children may be
susceptible to injury may be less likely to adopt preventive measures). If the individual
perceives there are benefits to behaviour change (for example, making home environment

safe can reduce the child injury incidence) and the required barriers to behaviour change
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are removed or removable then the behaviour has the potential to change (barriers could
be associated cost, time, and labour of changing the home environment). The individual’s
perceived capacity to adopt the behaviour (self-efficacy) and cues to action also known
as “triggers” which prompt certain behaviour are further key component of the health-
related behaviour change (Rosenstock, 1974). Thus, behavioural science is an integral
part of any comprehensive injury prevention strategy (Gielen and Sleet, 2003).
Qualitative studies are considered to be the best way to understand people’'s perceptions
or experiences, attitudes, beliefs and the meaning of experiences to them. Findings of
qualitative study are useful in conceptualising risk factors and working out the
possibilities for injury prevention (Green and Hart, 1998). Qualitative research methods
provide a wealth of options for investigation, hypothesis generation, and for
understanding how and why interventions do, or do not, yield the anticipated responses,
However, the subjective nature of the analysis along with the small sample sizes and lack
of statistical weight are common criticisms of qualitative research (Pope and Mays, 1995,
Walker, 2014).

Anticipation of the risk of injury by families and their community is important for injury
prevention in the home. An absence of this creates a major barrier for prevention of child
injury (Garling and Garling, 1995, Smithson et al., 2011). In many LMICs and in some
low-income communities within HICs, childhood injury is not considered as an important
public health issue. It is commonly believed that injury is part of child development and
consequently prevention remains less prioritise by parents and caregivers. For instance, a
Canadian study assessed parent knowledge, attitudes and beliefs in relation to childhood
injury and found that they perceived non-fatal injury to be a natural consequence of
childhood. They believed minor injury as part of child development and children learned

to avoid risk by experiencing injury events (Morrongiello and Dayler, 1996).

A gualitative study in the UK that also explored parents' perceptions of injury risks to
their children, found that although the majority of parents were able to identify potential
risks to their children and the preventative measures they could take, they did not believe
that injuries were preventable; they perceived injury to be an inevitable part of child
development. (Whitehead and Owens, 2012). Another qualitative study in the UK
supported the findings of previous study (Ablewhite et al., 2015b). It revealed that parents
anticipated injury risks to some extent, but did not take prevention action because they

believed that some injury events are inevitable and related to child age and development.
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Other studies have had similar results, including a qualitative study conducted in 2 low-
income neighbourhoods in South Africa (Munro et al., 2006). Furthermore, another
qualitative study in a low-income setting in South Africa that explored perceptions about
the causes and solutions of injuries noted that child injury was a consequence of the
parent’s negligence or ignorance about engaging in supervisory behaviours. The lack of
knowledge regarding identifying injury risk and improving family safety was found to be
the cause of child injury in this setting (Butchart et al., 2000).

In Nepal, studies exploring perceptions about child injury and injury prevention are very
limited. One qualitative study by Pant et al. (2014) explored community’s perceptions of
unintentional child injury found that parents perceived injury to be due to a bad
coincidence, bad luck, witchcraft or ill fate. Parents believed that having minor injuries
like bumps and bruises made children stronger for their future, so they ignored child
injury in their daily lives and only injuries deemed to be serious received attention.
Participants also either blamed the children or parent’s behaviour to be the cause of injury.

Hazardous environments where children were living and playing were rarely suggested
as a risk factor for injury.

To develop injury prevention interventions, it is crucial to understand what people know
about injury risk, how serious they perceive the risks are, what their current practices to
overcome injury risk are and what they can do to protect themselves and their children
from those risks. Furthermore, an understanding of which strategies would be appropriate,
feasible and acceptable in a particular community is essential for developing and
implementing an effective injury prevention intervention (Roberts, 1997, Dowd, 1999).
However, perceptions of injury risk and prevention measures varies between different
people, depending upon their professional, social and personal backgrounds (Rothe, 2000,
Stone and Morris, 2010). Any factors such as individual, family, social, economic,
physical or the political environment that can contribute to an injury is considered as a
risk factor. However, the definition of risk is subjective and depends upon an individual's
understanding. The anticipation of risk factors and their consequences affects the

consideration of prevention and safety measures that are applied.

2.4.2 Home injury prevention interventions and their efficacy

As previously described (Section 2.2), there are many risk factors responsible for

unintentional child injury in the home environment, including the physical home
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environment itself. Reducing the risk of injuries at home is challenging, but altering the
home environment would be beneficial in reducing home injury risk for children and
young people (Irving, 2011, Phelan et al., 2011, Gururaj, 2013). Several studies have
explored the efficacy of some home interventions in terms of reduced injury rate, injury
hazards or increased use of safety equipment or safety practices in HICs (Elkan et al.,
2000, Kendrick et al., 2000, Sznajder et al.,, 2003, Babul et al., 2007, Kendrick et al.,
2007, Kendrick et al., 2013b). Interventions included home visits, safety education given

to parents or caregivers, provision of free or low-cost safety devices or a combination of
one or more of these and other components.

Not all environmental interventions have been evaluated for efficacy and for some of
those that have, the intervention has been shown to produce mixed or no reduction of
injury (Watson et al., 2005, Sangvai et al., 2007). A systematic review by Towner et al.
(2001) identified little evidence that educational campaigns to prevent general home
accidents were effective in reducing the likelihood of injury in young children. However,
there was also evidence suggesting that these campaigns may be an effective means of
environmental and behavioural change. Another systematic review by Turner et al. (2011)
assessed the efficacy of home environment modification for the reduction of injuries,
although predominantly in HICs. There was little evidence to determine whether
environmental change in the home, such as the fitting of locks on cupboards, installing of
stair gates, improvement of lighting in halls and stairways and the removal of trip hazards
reduced the number of injuries; however, it concluded that these interventions were likely
to be effective. Another review found that home safety education with the provision of
free, low cost or discounted safety equipment was an effective way to enhance safety
practice, but did not conclude whether such intervention also reduced injury rates
(Kendrick et al,, 2013b). The majority of studies included in the review measured the
effects of intervention to reduce injury hazards or increase safety practice, but few

specifically measured the efficacy of such interventions in reducing cases of child injury.

Some studies have shown that parental safety behaviours and changing the physical home
structure were associated with a reduced number of childhood injuries in the home
environment (Abboud Dal Santo et al., 2004, Morrongiello et al., 2004, Kendrick et al.,
2005b, Phelan et al., 2011). In a systematic review by Kendrick et al. (2013a) where 10
RCTs were included in a meta-analysis found that parenting interventions, most

commonly provided within the home using multi-faceted interventions significantly
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reduced the risk of injury in intervention families as compared to families with no
intervention (RR: 0.83; 95%CI: 0.73 - 0.94). However, three RCTs pooled into the meta-
analysis found no difference in home safety between families receiving parenting
programmes and those not receiving these programme (mean difference 0.57, 95%CI -
0.59 to 1.72). Overall, these studies suggest that even general parenting programmes

could reduce the number of unintentional injuries to children in the home.

In both HICs and LMICs, falls are the most common childhood injury (Peden et al., 2008)
and the majority of fall injuries in pre-school children occur within the home. Most of the
falls occur on the same level and the injury sustained due to falls on same level are not
usually serious. Falls from heights are more likely to contribute serious injury. Some
safety interventions including removal of fall-related hazards have shown a positive
effective in reducing fall-related injuries, but some interventions led to no significant
reduction in fall-related injuries. For example, an RCT in Pakistan reported that home
inspection and safety education was effective in reducing the number of fall-related
hazards in comparison to groups without those interventions (Rehmani and LeBlanc,
2010). The mean number of fall hazards was reduced from 3.1 (Standard deviation (SD):
0.7) at baseline to 2.4 (SD: 0.8) in the fall intervention counselling group. Fourteen
percent of homes (n = 19/141) had no fall hazards at follow-up after fall intervention
counselling in comparison to 3.5% homes (n = 5/142) that had no fall hazards in the
control group (RR: 3.8; 95%CI 1.5 - 10.0; P <0.002). However, experimental studies
from South Africa reported that home inspection, safety education and safety devices had
no significant effect in reducing the number of fall-related hazards in the home (Swart et
al., 2008, Odendaal et al., 2009). The difference in results between Pakistani study and
South African studies might be due to the difference in methodology used. For example,
Rehmani used 6 months post intervention follow-up period and that might had allowed
enough time for people to change their home structure. Whereas, the post intervention
follow-up period in Swart and Odendaal studies were 4 and 3 months respectively. This
might be the reason that people were not able to change their home structure within short

period of time after intervention.

Young et al. (2013) carried out a review to synthesise evidence from all reviews,
systematic reviews and meta-analyses of experimental and controlled observational
studies on falls in the home; they reported that home safety interventions were effective

in improving some childhood fall-related outcomes in the home. Specifically, this
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included encouraging the use of safety gates and furniture corner covers as well as
reduction in unsupervised baby walker use. However, the efficacy of intervention
targeting the use of window safety devices, non-slip bath mats and reducing tripping
hazards was mixed. There was also insufficient evidence to determine the efficacy of
interventions in improving lighting in corridors, altering furniture layout and restricting
the access to roofs. Therefore, there was limited evidence to support the use of many
interventions to reduce childhood falls or fall-related injuries in the home. However,
almost all the interventions included in the overview were from HICs, therefore the
findings have limited suitability to be generalised to LMICs.

These findings were further supported by a network meta-analysis that also evaluated the
efficacy of increasing possession of safety equipment or behaviour changes, in preventing
childhood falls in the home (Hubbard et al., 2015). This study reported that intensive
intervention including education and providing low cost or free equipment with home
safety inspections and fitting of safety equipment was the most effective way to reduce
falls; this included the possession of a fitted stair gate (Intervention Group OR: 7.8; 95%
Credible Interval (Crl): 3.08 - 21.3). Education as a sole intervention was most effective
in reducing the likelihood of possession or use of a baby walker in the intervention group
(OR: 0.48; 95% Crl: 0.31 - 0.84). However, findings were inconclusive for the possession
of window locks (OR: 1.56; 95% Crl: 0.02 - 89.8) and parental or caregiver education to
ensure a child was not left unsupervised on a high surface (OR: 0.89; 95% Crl: 0.10 -
9.67) in comparison to control groups without these interventions. There was insufficient
evidence for the efficacy of possession and use of bath mats in fall prevention. Most of
the papers used in this meta-analysis were from HICs so findings are less likely to

generalizable to LMICs.

In terms of burn and scald prevention, a systematic review reported that educational
campaigns were effective in increasing knowledge of how to prevent burn or scald
injuries and the distribution of smoke alarms was an effective in reducing fire-related
injuries. However, there was little evidence to suggest that educational campaigns were
effective in reducing injuries from hot water, or burns or scalds in the home (Towner et
al, 2001). A meta-analysis and meta-regression found that home safety education, in
conjunction with the provision of safety equipment is effective in increasing some thermal
injury prevention practices (Kendrick et al., 2009); Families receiving safety education

and equipment were more likely to have and use functional smoke alarms (OR: 1.83;
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95%CI: 1.22 — 2.74) and use safe hot tap water temperatures (OR: 1.35; 95%CI: 1.01 —
1.80) around the home. Some evidence suggests that education increases the likelihood
of families to install fireguards (OR: 1.39; 95%CI: 1.00 - 1.94) around their fires.
However, there was a lack of evidence show that home safety education was effective to
reduce the actual incidence of thermal injury rate (Incident Rate Ratio (IRR): 1.12;
95%ClI: 0.81 - 1.56) in children that occur in the home. Similarly, home safety education
was not effective to change parent’s behaviour regarding keeping matches and lighters or
hot food and drinks out of reach of children. Out of 24 studies included in the meta-
analysis, only one Control Before and After (CBA) (from Mexico) study was from
LMICS, therefore the findings would have limited suitability for generalization to LMIC
settings.

This findings were further supported by studies that evaluated the effect of interventions
on the possession and use of smoke alarms and the usage of a safe hot tap water
temperature. Cooper et al. (2012) concluded that education, providing and fitting low cost
or free safety equipment, and home inspections were most likely to result in the
installation of functional smoke alarms (estimated OR: 7.15; 95% Crl: 2.40 - 22.73) than
if there was no intervention. Likewise, an overview of systematic reviews and a
systematic review of primary studies both reported that interventions including education,
home safety checks and the provision of discounted or free safety equipment were
effective in promoting safe hot tap water temperature use in the home (Zou et al., 2015).
However, there was insufficient evidence to show that these interventions actually

reduced the incidence of scalds in children within the home environment.

Like environmental change, modification of products used in the home can reduce child
injury risk. For example, a study in the USA reported that child-resistant packaging
reduced child mortality from the unintentional ingestion of medicines (Rodgers, 1996); it
reduced the mortality rate by 1.40 in 100,000 (95%CI: 0.85-1.95) amongst children <5
years of age. A similar study in the USA found that use of child-resistant packaging was
associated with a 34% reduction in the aspirin-related mortality rate for children <5 years
of age (Rodgers, 2002). Several studies in HICs have found that education and
engineering are effective in improving poison prevention practices, but there is limited
evidence to show whether this intervention reduces poisonings rates in children within
the home environment (Wynn et al., 2016).
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Research evidence suggests that safety education alone is likely to result in limited or
short-term behaviour change only. Therefore, a multi-faceted intervention ie. an
educational component combined with environmental change and access to free or low-
cost equipment are more likely to be more successful in reducing injuries in the home.
However, most of this evidence comes from HICs. These limits the generalisability of
findings to LMICs, where housing conditions, family characteristics, living arrangeme nts
and cultural practices are very different than those in the HICs. Some interventions from
HICs may be adapted and used in LMICs with careful examination. Most of these
interventions in HICs appeared to increase the likelihood that safety devices would be
used, or safety practice would be promoted. However, findings remain inconclusive as to
whether these interventions reduce the incidence of childhood injuries measured in the

home environment.

2.4.3 Barriers to and facilitators of prevention of home injury

Understanding the barriers to and facilitators of injury prevention is essential in the
successful development and delivery of injury prevention interventions. However, little
research has been undertaken in LMICs to explore this. In contrast, several studies in
HICs have identified key facilitators and barriers for parents or carers in keeping children
safe from unintentional injury within home environment. For example, a systematic
review of quantitative research explored the barriers and facilitators to home safety
education, with or without the provision of safety equipment, for home injury prevention
(Ingram etal.,, 2012). Interventions were provided by health or social care professionals,
lay workers or voluntary or other organizations, to individual, or groups of, children or
families. Results of this study has identified the barriers for home injury prevention
interventions that were related to the socioeconomic circumstances of the families,
including having a low income so making it difficult to afford safety equipment. Having
parents who were illiterate or had low literacy abilities, using complex interventions using
multiple messages in one programme, language and cultural differences, having a lack of
safety behaviours and living in rented accommodation where parents were unable to
install safety equipment in homes also prevented them from making changes that would
have prevented home injury. Facilitators that enabled home injury prevention
interventions were generally related to the free provision of safety equipment, along with
safety education and environmental changes; this was a combination of active and passive

intervention, delivering a clear and simple message, targeting a specific high risk
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population based on factors such as child age, family circumstance and individual
behaviour, community involvement and raising safety awareness and delivering other
interventions using child health professionals or others such as family caseworkers that

were trusted or familiar. A summary of the barriers and facilitators identified is in table

2.7.

Table 2.7 Facilitator and barrier themes and sub-themes identified from 57 inte rvention
papers on home injury prevention for pre-school children (Ingrametal., 2012)

Facilitators

Barriers

Approach

Home visits; combined educational and
environmental; community involvement;
partnership working; tailored methods

Cultural barriers

Distrust of home visits; language barriers;
lifestyle; generalisability

Focused message
One injury type; tailored to the individual; simple
message

Sacio-economic
Literacy ability; low income; ethnicity

Minimal change
Educational; physical

Complex intervention
Multiple injuries; multiple methods

Role of the deliverer

Benefits to participants: using health professionals,
other professionals or volunteers; Benefits to the
deliverer: time and place

Deliverer constraints
Training; time involved; sustainability;
communication

Accessibility to equipment
Free provision and fitting of safety equipment;
coupons; information

Physical barriers
Rented accommodation; multiple occupancy;
frequent moves; access to devices; faulty devices

Behaviour change

Reinforcing messages; motivational techniques;
theoretical models; organisational change;
community involvement and awareness

Behavioural barriers
BExisting behaviour; behaviour change

Incentives
Financial incentives; free first aid training; créche
facilities

A systematic review of qualitative research also explored the barriers and facilitators to
the success of intervention in the reduction of childhood home injuries (Smithson et al.,
2011). Intervention included the supply and/or installation of home safety equipment with
or without home risk assessments. Researchers grouped barriers and facilitators into three
physical
individual. At the legal, policy and organisational level, barriers to injury prevention

levels; external (legal, policy and organisational), or environmental and

included weak legislation and a lack of appropriate information given to parents or

households. Barriers identified at the physical or environmental level included living in
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rented or extended family accommodation, with a limited possibility for adaptation of the
home, poor quality housing and the cost of installing safety devices. At the individual
level, barriers included a lack of awareness amongst parents about injury risk, the
perception that injuries were inevitable, differences in parent cultural and socioeconomic
background and differences in practices, experiences and expectations. Further barriers

identified at this level were the mistrust of officials, fear of being accused of abuse or
neglect and not trusting neighbours or non-family members to look after their child.

Facilitators for change identified at the legal, policy and organisational level included
policy drivers and legislation, collaboration with many agencies, good communication
between organisations and their target audiences and involving local people (e.g.
mothers) and relevant populations (e.g. schoolchildren) in policy making and education.
At the physical or environmental level, facilitators for change were living in stable and
child-friendly accommodation, ownership of a home that enabled parents to modify
homes and landlords that paid attention to safety issues. Furthermore, provision of safety
equipment, including training for installation, ongoing support for use, maintenance of
equipment and safety checks were also identified as facilitators. At the individual level,
the main facilitators for change were parental awareness about the potential risk factors
for child injury and their daily management, proper safeguarding practice for children,
teaching children about safety practices and building trust and social relationships within

the community, as opposed to isolation of a family. A summary of the barriers and
facilitators for change identified in this review is shown in table 2.8.
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Table 2.8 Main themes emerging from 9 articles on barriers to, and facilitators of,
prevention of unintentional injury to children in the home (Smithsonetal., 2011)

Level

Main facilitators identified

Main barriers identified

BExternal: Legal,
policy or
organisational

Policy drivers and legislation.
Multi-agency partnerships, linking
with other health messages or
initiatives

Good communication between
organisations and target audiences.
Involving local people (e.g. mothers)
to be trained in health initiatives.
Targeting of population (e.g.
schoolchildren) to share information

Weak legislation.

Absence of policy drivers influencing
resources

Lack of appropriate information to
parents or households about legislation
and policies

Stable and child-friendly
accommodation.

Control/ownership of home
environment.

Landlords' attention to safety issues.

Disempowering effects of living in
rented or overcrowded living conditions
Practical barriers due to poor quality

Physical or Provision of appropriate and durable .
){ . pprop (often rented) housing
environmental equipment. .
: . . Lack of maintenance of smoke alarms
Maintenance of and confidence in . . .
. Cost of installing safety devices.
other safety devices .
T . Costs of accessing treatment
Training in installation and
equipment use and repair or
replacement
. Lack of awareness of risk.
Awareness of risk . L
, . . Fatalism about nature of injuries
Mothers'work in safeguarding . . .
. Cultural differences in experiences and
Children. expectations
Mothers' commitment to vigilance. . N
. . Cultural practices in different cultural
Teaching children about safety
o . context.
- Culturally sensitive information and .
Individual Language barriers

advice systems

Building of social relationships
within the community, s as opposed
to isolation.

Building trustin officials via peer
education

Relationship with partner.
Mistrust of officials.

Fear of being accused of abuse or
neglect.

Not trusting neighbours or non-family
members to look after child

Ablewhite et al. (2015b) investigated the key facilitators and barriers for parents in

keeping their children safe from unintentional injury in the home and came with similar

results identified in previous research. Inthis qualitative study, semi-structured interviews

were conducted with parents with a child aged <5 years at parent's homes. The main

barriers to injury prevention found in this study were lack of parental anticipation of

injury-producing events and lack of knowledge about consequences of injury, treating

injury as inevitable events in childhood, interruption of supervision due to distraction,
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maternal fatigue or presence of older siblings, difficulties with adapting the home
environment and inappropriate timing or targeting of safety information in relation to the
age and stage of child development. Main facilitators to injury prevention included the
ability of parents to predict injury risk, adequate supervision, teaching children about
injury risk and safety practices, adapting the home by installing safety equipment or

removing hazards and learning about injury events from the experiences of other parents.

2.5 JUSTIFICATION OF THIS STUDY

Guidance on how to develop injury prevention policies at a regional or national level
specifies the need for data collection on the risk factors for injury in a particular country
and the use of that information to develop interventions (Schopper et al., 2006). A lack
of data on child injury, particularly in LMICs, has also been identified by the World
Report on Child Injury Prevention as a key challenge. There is very limited community-
based information and this has been a major obstacle in the estimation of the scale of the
injury burden in many LMICs (Peden et al., 2008). The epidemiology of injury in Nepal
is poorly-documented. There is no formal death registration process and although police
data on road traffic incidents are available, this is known to underestimate the true
incidence. Collecting injury information is a challenging task due to the lack of formal
injury surveillance systems (Schopper et al., 2006) in Nepal. A systematic review (Pant
et al, 2015Db) stated that, out of 11 Southeast Asian countries, national injury surveys

were found in only two countries, Bangladesh (Rahman et al., 2005) and Thailand (Sitthi-
Amorn et al., 2006).

Although, the Global Burden of Diseases (2004) update (Mathers et al., 2008) and the
World Report of Child Injury Prevention (Peden et al., 2008) have highlighted the need
to look into possible causes of death and disability in low income countries, persisting
challenges remain in relation to home injury statistics. A number of research studies
conducted in HICs have found that childhood injuries occur in the home environment
(Morrongiello etal., 2004, Thein et al., 2005, LeBlanc et al., 2006, Desapriya et al., 2009,
Phelan et al., 2009). Also, several RCTs have shown that home safety programmes could
be effective in reducing a substantial number of childhood injuries or increase parental
safety behaviours (Clamp and Kendrick, 1998, Gielen et al., 2002, Sznajder et al., 2003,
Posner et al., 2004, Hendrickson, 2005, King et al., 2005, Babul et al., 2007, Phelan et
al., 2011).
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Conversely, there is limited research in LMICs that assesses adequately the association
of home hazards with childhood injuries. Some observational studies in LMICs, such as
India (Chaudhari et al., 2009, Mirkazemi and Kar, 2009, Jetten et al., 2011, Banerjee et
al., 2016, Parmeswaran et al., 2016), Pakistan (Chandran et al., 2013, Khan et al., 2013),
Iran (Mohammadi et al., 2006, Arshi et al., 2012), South-Africa (Jordaan et al., 2005),
and China (Qiu et al, 2014) have reported the incidence of home injury hazards.
However, there is a large gap in availability of any comprehensive injury incidence data
related to hazards, particularly those occurring in the home environment. Household
surveys and hospital data suggest that home injuries (e.g. falls, burns, poisoning) and
occupational and animal injuries are significant issues in Nepal (Pant et al., 2015a, Bhatta
et al, 2016) but true estimates are unclear. Currently, no research study has been
conducted to explore the prevalence of home injury hazards in Nepal and therefore this

was chosen as a focus for this doctoral study.

Whilst it is true that much is known about what is effective in injury prevention in HICs
and settings, interventions cannot be directly transferred to low income settings without
local adaptation and evaluation. There are considerable differences between the two due
to physical, social, cultural and economic conditions that influence transferability (World
Health Organization, 2002, Peden et al., 2008). Understanding the context in which the
injuries occur, and the mechanism of injury can be obtained through community-based
research and it is essential to design and implement any interventions locally and to
demonstrate their impact. Consequently, community-based surveys are considered to be
an excellent approach in ascertaining the ‘invisible’ cases of mjury and their risk factors
in rural Nepal. A systematic review (Towner and Dowswell, 2002), stated that “important
elements of community-based programmes are a long-term strategy, effective and
focused leadership, multi-agency collaboration, the use of local injury surveillance to
develop locally appropriate interventions and tailoring interventions to the needs of the

community.”’

Therefore, a community-based study was conducted in rural Nepal to generate knowledge
through collection of comprehensive information on home injury hazards for child injury.
This study also hoped to fill in the research gap by exploring effective home
environmental change interventions used in LMICs, with the aim of reducing incidence
of childhood injury or presence of injury hazards. Understanding the potential

environmental change intervention in the home including barriers and facilitators from
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the perspective of community’s people is crucial to the successful development and
delivery of injury prevention interventions. However, this information was lacking in
Nepal and therefore this study attempted to fill this research gap. The overall findings of
this PhD can be used as a basis for future studies and the development of effective and

cost-effective interventions for the prevention of injury in children within Nepal.

2.6 AIM AND OBJECTIVES

Aim

The aim of this PhD was to explore the home environmental risks associated with
unintentional injuries amongst children aged 0-59 months in the Makwanpur district of

Nepal, and to explore the potential for environmental change in the home at acommunity

level to prevent injury occurrence.
Objectives
The objectives of this study were as follows:

1. Undertake an overview of the literature regarding currently known home
environmental risks that are associated with childhood injury in LMICs

2. Undertake asystematic review of existing studies for evaluation of the environmental
change interventions in the home for childhood injury prevention in LMICs

3. Liaise with the Centre for Injury Prevention Research Bangladesh (CIPRB) for
support, development for the carrying out of a household survey as well as for
consultation on the proposed final recommendations

4. Conduct and analyse a community-level survey of home environmental risks for
childhood injuries in the Makwanpur district of Nepal

5. Identify the barriers and facilitators for local change by exploring the potential for
utilisation of the survey data through focus groups with community members

6. Recommend culturally appropriate interventions for environmental behaviour change

and strategies for future development and evaluation

To achieve the aim and objectives of this PhD, a literature review was undertaken to
understand what environmental hazards in the home had previously been identified and
whether environmental change interventions in the home have been shown to be

effective to reduce home hazards or home injuries in LMICs. After this, community
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based studies were designed to collect both quantitative and qualitative information to
best understand the problem of home injury risk in Nepal. For this, quantitative data was
collected through a community-based household survey to understand home injury
hazards and home injury and then qualitative data was collected through focus groups
to obtain the community-identified solution to improve home environment for

preventing home injury.

2.7 DEFINITIONSUSED IN THIS THESIS

Injury: According to the world report of child injury prevention (2008) and excerpts of a
conference report, injury is defined as “the physical damage that results when a human
body is subjected to energy that exceeds the threshold of physiological tolerance or results
in lack of one or more vital elements, such as oxygen” (Peden et al., 2008). The terms
intentional and unintentional denote whether or not an injury was meant to harm the
victim (Christoffel et al., 1992) or not. Intentional injuries include suicide and self-harm,
homicide, assault and child abuse or purposeful neglect.

For household survey of this study, non-fatal injury cases were defined as 'any type of
unintentional injury occurring in the home environment that did not cause death, and
required medical attention or at least 1 day's loss of usual activities or absence from
school'. Injuries included physical damage caused by transport (e.g. road traffic collision,
bicycle injury, injury as a pedestrian whilst on the road), falls, falling objects, cuts or
wounds, burns or scalds, drowning, suffocation, accidental poisoning, electric shocks,
animal-related injuries including bites, stings or crush injuries, and sprains or strains. The

recall period for non-fatal injury was 3 months and fatal injury was 12 months.

A home environmental risk in this study is anything that represents a physical or structural
that hazard has the potential to cause injury.
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CHAPTER 3: ASYSTEMATIC REVIEW AND META-ANALYSIS

3.1 INTRODUCTION

This section presents the findings of a systematic review designed to summarise and
appraise current published and unpublished evidence of the effectiveness of
environmental change interventions to prevent unintentional child injury in Low and
Middle-Income Countries (LMICs). The definition of LMICs used in this review is based
on the World Bank 2009 country list of low income economies and lower-middle-income
economies. The list of LMICs was updated and put together for systematic review authors
by Norwegian Satellite of the Cochrane Effective Practice and Organisation of Care
Group in 2013.

Systematic reviews are a well-established method of collating evidence from research
where it follows a predefined and explicit protocol design to promote rigour,
transparency, and repeatability (Pope et al, 2007). This systematic and repeatable
methodology attempts to minimise bias and present meaningful, up-to-date information
relating to healthcare interventions (Moher et al, 2009, Higgins et al., 2011). The
structure of this review is based on reporting guidance from the Preferred Reporting Items
for Systematic reviews and Meta-Analyses (PRISMA) (Moher et al., 2009) and the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins etal., 2011).

3.2 OBJECTIVE

To identify and critically appraise current published and unpublished evidence of the
effectiveness of environmental change interventions in the home to prevent unintentional
child injury in LMICs.

3.3 METHODS

3.3.1 Review protocol

This systematic review was completed according to a predefined protocol.

3.3.2 Inclusion criteria

A structured approach, PICOS, was used to divide the research question to develop the

five components (Moher et al., 2009, Higgins et al., 2011). Population/participants (P),
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Intervention (1), Comparison (C), Outcomes (O), and Study design (S). These
components were used as criteria to include the studies in this review.

3.3.2.1 Types of participants

The recipients (and or delivery) of interventions in LMICs. This included recipient of
environmental change interventions living in LMICs, parents, grandparents, and/or
children. No restriction in age, sex, ethnicity. It included any level either individual or

government level.

3.3.2.2 Types of intervention

Any environmental change interventions designed/intended to reduce injury and/or injury
hazard for children. Visiting home for hazard risk assessment, providing safety education
to parents/child and installation of safety devices were consider as environmental change
interventions for this review. (At the stage of screening, all ages were considered and later

just child interventions were selected).

3.3.2.3 Comparison

Participants or settings who do not receive the environmental change interventions. This
means, comparing an intervention group who is getting environmental change
interventions with a control group who is getting any other interventions or only one
component, ora limited number of components, of a multi-component intervention or not

getting any intervention/placebo.

3.3.2.4 Types of outcome measures
Primary outcomes: Number of child injuries
Secondary outcomes: Number of child injury hazards

Studies were included if they had either outcomes or both.

3.3.2.5 Types of studies

Experimental design studies [Randomized Controlled Trials (RCTs), quasi experimental
Design] including Controlled Before and After (CBA) study
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3.3.3 Definition used in this review

Children: Children under the age of 18 years.
Injury: Number of unintentional injuries.

Injury hazards: Any physical environment in and around the home that has potential to
cause injuries.

Injury severity: Any injury severity defined by authors (i.e. both fatal and non-fatal).

3.3.4 Other criteria

Searches were not restricted by language, publication date, or status (examples: inclusion

of unpublished material and abstracts).

3.3.5 Exclusion criteria

= Studies with only intentional injury outcomes

= Studies from countries not classified as low or middle income by the World Bank

= Studies that do not mention a home environment change/modification

= Non-intervention studies e.g. survey

= Studies without a control group

= Studies focussing on only non-child age categories, e.g. mature adults or older people
= Studies that address child health issues other than injury

= Studies that do not meet all the inclusion criteria

3.3.6 Search methods for identification of studies

Studies for the review were identified by following sources:

3.3.6.1 Electronic databases

The following databases were searched. Searched were carried out from 18/03/2014 to
01/04/2014.

MEDLINE (Ovid) (1947 - 2014)
EMBASE (Ovid) (1947 - 2014)

Cumulative Index to Nursing and Allied Health Literature (CINAHL Plus) via EBSCO
(1937 - 2014)

Psych INFO (EBSCO) (1806 - 2014)
Applied Social Sciences Index and Abstracts (ASSIA) via ProQuest (1987 - 2014)
Websites (Safety Lit; a Weekly Literature Update Bulletin). http//www.safetylit.org/
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3.3.6.2 Key wordsand Search strategy

Key words were developed based on each research objective component and from similar
reviews published in The Cochrane Library (Turner et al, 2011). A LMIC filter 2013
developed by Norwegian Satellite of the Cochrane Effective Practice and Organisation of

Care Group was used for participants (http//epoc.cochrane.org/Imic-filters). Initially, one

database (Medline (Ovid)) was used to develop the search strategy (Appendix 3.1), which

was then adapted for the other databases.

3.3.6.3 Other resources/grey literature

Hand searching was carried out. Reference lists of included studies and systematic and
non-systematic reviews were also searched for modifications to the home environment,
particularly for interventions to modify environmental injury hazards. Google scholar was
also used. In addition, corresponding authors of all included studies were contacted by
email to find out any other recently published, in press or unpublished studies that met

the inclusion criteria (Appendix3.2).

3.4 DATA COLLECTION AND ANALYSIS
3.4.1 Selection of studies

A selection of studies by reading titles and abstracts was performed independently by the
reviewer (SB) according to the pre-defined inclusion/exclusion criteria and going through

the following steps:

3.4.1.1 Identification

Personal accounts were set up for electronic resources used to enable a permanent record
of searches to be kept. Studies identified in the searches of each electronic database were
imported into RefWorks (web-based bibliographic management software). Exact and
close duplicates were removed carefully by deleting the duplicates page by page to

minimize the risk of error in the process.

3.4.1.2 Screening
Within RefWorks, titles and abstracts were screened to identify those that potentially met
the inclusion criteria. Studies that had potential relevance were retrieved and those that

were not directly relevant to the review were excluded.
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3.4.1.3 Eligibility

The list of inclusion criteria was used to develop an eligibility form (Appendix 3.3). After
reading the full text of studies, the eligibility form was used to exclude those studies that
did not meet all the criteria. Any uncertainty or ambiguity regarding inclusion of a study
was discussed with the supervisory team (TD and JM) at this stage.

3.4.1.4 Inclusion of the studies for review
After identification, screening, and eligibility assessment, the remaining studies were
included in the review for data extraction.

3.4.2 Data extraction and management

A standardised data extraction form was prepared for extracting the key characteristics of
studies including outcome data (Appendix 3.4). The reviewer developed the form in
accordance with the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins etal., 2011). This form was pilot—tested by a supervisory team using a randomly
selected study to check consistency and accuracy of data extraction and quality appraisal.
Discrepancies were subsequently discussed with supervisors and the form was finalized
for use. Data was extracted in two ways: (1) general description about the study; and (2)
the main findings of each study using a standard format. Data was extracted mainly by
the reviewer from included studies. However, the supervisory team also replicated the

data extraction work independently to minimize errors and reduce potential biases.

3.4.3 Data synthesis

Narrative synthesis for the combined synthesis of qualitative and quantitative evidence
and statistical procedures were used to analyse the data. The Narrative synthesis approach
is useful to demonstrate some of the issues that occur during local implementation of
interventions, specifically which aspects are effective and those that impede their efforts
(Popay et al., 2006).

Meta-analysis was also undertaken where two or more studies (RCTs or CBA) were
sufficiently homogenous in terms of study design, participants, interventions and
outcomes. Meta-analysis is a useful statistical approach that combines the results from
several homogenous studies to develop a single result with greater statistical power
(Moher et al., 2009). Meta-analysis was produced with the Cochrane Collaboration
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Review Manager 5.3.5 software (RevMan 5.3.5, 2014). Calculations were based on the
post-intervention mean scores of injury hazards in the intervention and control groups as

reported by the author in included studies.

The mean difference (MD) was used as the effect measure for estimated continuous
summary data. Assuming that there was heterogeneity in the studies with respect to their
design and implementation, the random-effects model was considered as appropriate and
used (Hedges and Vevea, 1998). 95% Confidence Intervals (95%CI) were calculated.
Statistical heterogeneity (I?) and test for overall effect was calculated and p-values <0.05

were regarded statistically significant.

Assessment of heterogeneity: heterogeneity of the trials was assessed through visual
inspection of forest plots and calculation of the 12 statistic in RevMan. Fifty percent limit
was used to indicate substantial heterogeneity (Higgins et al., 2011) and intended to
explore the reasons for statistical variation if results exceeded this limit. Because of a
small number of studies included in the meta-analysis, no sensitivity analyses were

performed.

3.4.4 Critical appraisal methods

Risk of bias in included studies was assessed by using the appropriate tool based on study
type. The response for each criterion was reported as low risk, high risk, and unclear risk
of bias. For CBA study, the Effective Practice and Organization of Care (EPOC) tool for
assessing risk of bias was used (Mowatt et al., 2001). For the other three RCTs, the risk
of bias tools for the Cochrane review was used (Higgins et al, 2011). Graphic
representations of potential bias within and across studies were computed using RevMan

5.3.5 software. (Detail in results section).
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3.5 RESULTS

3.5.1 Description of studies

Figure 3.1 PRISMA 2009 Flow Diagram (Moher 2009)

)

Records identified through database searching = 9630 Additional records
identified through other

(ASSIA n=968; CINAHL n=714; Embase n=4120; sources
Medline n=3272; Psyclnfo n=467; Safety Lit n=89) (n=0)

Identification

Records after duplicates removed
(n =6970)

Records excluded after reading title