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INTRODUCTION
Injuries are most commonly categorized as unintentional 
or intentional, based on the injured party’s presumed 
intent (Norton and Kobusingye 2013). Unintentional 
 injuries comprise both transport and nontransport inju-
ries. This chapter examines in detail the leading causes of 
nontransport unintentional injuries, namely falls, drown-
ing, burns, and poisoning.

The chapter also briefly discusses the burden of inju-
ries resulting from the other two main categories of 
nontransport unintentional injuries, namely exposure 
to forces of nature and all other unintentional injuries 
combined. All other unintentional injuries combined 
constitute approximately 38 percent of nontransport 
unintentional injuries. However, because the numbers 
of deaths for each cause-specific injury within this 
group are comparatively small, and because the nature 
of, risk factors for, and interventions for each cause are 
unique, this chapter does not include a detailed exami-
nation of risk factors or interventions for this group as 
a whole, nor for any individual cause-specific injury.

Individuals in low- and middle-income countries 
(LMICs) sustain a higher proportion of deaths and 
disability-adjusted life years (DALYs) from nontrans-
port unintentional injuries compared with those in 
high-income countries (HICs). The mortality rates 
for almost all of these injuries are higher in LMICs 
than in HICs. The best available evidence suggests 

that the numbers of deaths from most nontransport 
unintentional injuries are decreasing globally, with 
the exception of deaths from falls and possibly from 
burns, which are increasing.

This chapter places injuries in a global context but 
documents the burden and known risk factors for non-
transport unintentional injuries in LMICs. It also provides 
an overview of the best available evidence about interven-
tions and policies that are shown to effectively reduce such 
injuries in those countries. The key focus of the chapter is 
preventive strategies, although the importance of acute 
care and rehabilitation is clear, as discussed elsewhere in 
this volume. Where data are available, the costs and eco-
nomic benefits of these interventions are outlined.

A consistent theme for every category of cause- 
specific, nontransport unintentional injury is the dearth 
of reliable evidence from LMICs on risk factors, interven-
tions, and cost-effective approaches to prevention. This 
theme reflects the limited availability of human and other 
resources that would enable researchers to access such 
information, and it also reflects the low priority key stake-
holders place on addressing the burden of such injuries.

The final section makes recommendations about 
what policy makers need to do to continue the trend of 
declines in the burden of death and disability from non-
transport unintentional injuries; to achieve similar 
declines for falls; and to reduce the disparities in injury 
rates between HICs and LMICs.
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This chapter follows the World Health Organization 
(WHO) classification of regions: Africa, the Americas, 
South-East Asia, Europe, the Eastern Mediterranean, and 
the Western Pacific.

BURDEN OF NONTRANSPORT 
UNINTENTIONAL INJURIES
Recent estimates of the global burden of death and 
disability resulting from nontransport unintentional 
injuries are available from the Global Burden of Disease 
study for 2013 (Haagsma and others 2015) and from 
the Global Health Estimates provided through WHO 
for 2012 (WHO 2014).

Global Health Estimates data suggest that, collec-
tively, nontransport unintentional injuries account for 
more than 6,700 deaths a day and 2.4 million deaths 
annually (WHO 2014)—almost twice the number of 
deaths from transport injuries and twice the number of 
deaths from intentional injuries. The total is comparable 
to the number of deaths from HIV/AIDS and tuberculo-
sis combined. Nontransport unintentional injuries also 
account for more than 148 million DALYs annually—
almost twice the number from transport injuries and 
from intentional injuries (WHO 2014).

Falls
Falls are the leading cause of nontransport unintentional 
injury deaths, accounting for almost 700,000 deaths a 
year (figure 4.1). In contrast to most other nontransport 

unintentional injuries, deaths from falls have increased 
since 2000, in large part as a consequence of the increas-
ing numbers of older people, who are at greatest risk. 
Falls are the leading cause of DALYs; between 2000 
and 2012, the numbers of DALYs from falls increased by 
19.2 percent (figure 4.2).

Men account for a slightly higher proportion of deaths 
from falls (54 percent) than women, with approximately 
50 percent of all fall-related deaths occurring in individ-
uals ages 70 years and older. The rates of death from falls 
in that age group (96.6 per 100,000 population) are strik-
ingly higher than in all other age groups (table 4.1). 
Although the death rates in LMICs are comparable to 
those in HICs, they are highest in the LMICs of South-
East Asia (16 per 100,000 population) (table 4.2).

Drowning
Drowning is the second most common cause of death 
and DALYs from nontransport unintentional injuries. 
Drowning accounts for approximately 15 percent of 
both deaths and DALYs, with approximately 372,000 
individuals dying each year as a consequence (figures 4.1 
and 4.2). Over the past two decades, deaths and DALYs 
from drowning have decreased by approximately 20 
percent and 30 percent, respectively, although those 
 figures may be underestimates, given the known data 
limitations in LMICs (WHO 2012).

Almost all drowning deaths occur in LMICs 
(95 percent), and rates of drowning are substantially 
higher in almost all LMICs compared with HICs 
(table 4.2). Death rates from drowning are about twice as 

Figure 4.1 Nontransport Unintentional Injury Deaths, by Cause, 2000 and 2012

Source: WHO 2014.
Note: The WHO data suggest that negligible numbers of deaths resulted from forces of nature in low- and middle-income countries.

N
um

be
r o

f d
ea

th
s 

(th
ou

sa
nd

s)

0

200

400

600

800

1,000

1,200

Fire, heat, and hot
substances

Exposure to forces
of nature

Other unintentional
injuries

PoisoningsFalls Drowning

2000 2012



 Nontransport Unintentional Injuries 57

Figure 4.2 Nontransport Unintentional Injury Disability-Adjusted Life Years, by Cause, 2000 and 2012

Source: WHO 2014.
Note: The WHO data suggest that negligible numbers of deaths resulted from forces of nature in low- and middle-income countries.
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Table 4.1 Nontransport Unintentional Injury Deaths, by Proportion of Males and Age Group, 2012
Deaths per 100,000 population

Cause-specific 
injury category Male (percent)

Age group (years)

<5 5–14 15–29 30–49 50–69 70+ 

Falls 54 5.0 2.5 2.5 4.0 13.5 96.6

Drowning 67 10.1 6.1 4.2 3.2 4.9 10.9

Burns 53 9.6 3.4 2.7 2.3 3.1 9.7

Poisoning 61 3.6 1.0 2.1 2.7 3.9 6.4

Forces of nature 60 0.0 0.0 0.0 0.0 0.1 0.1

Other 63 17.8 6.3 8.1 9.3 16.9 61.1

Source: WHO 2014.

Table 4.2 Nontransport Unintentional Injury Deaths, by Income and Region, 2012
Deaths per 100,000 population

Cause-specific 
injury category

Income and region

High-income 
countries Low- and middle-income countries

Africa Americas
South-East 

Asia Europe
Eastern 

Mediterranean
Western 
Pacific

Falls 9 10 5 16 5 4 8

Drowning 3 8 3 7 4 5 4

Burns 2 14 1 4 3 4 1

Poisoning 2 4 1 3 2 4 3

Forces of nature 0 0 0 0 0 0 0

Other 14 20 10 14 14 16 8

Source: WHO 2014.
Note: The WHO data suggest that negligible numbers of deaths resulted from forces of nature in low- and middle-income countries.
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high for men and boys than for women and girls 
(table 4.3). Death rates are highest for those younger 
than age five years, for both genders, followed by those 
ages 50 years and older.

Burns
Burns are the third most common cause of death and 
DALYs from nontransport unintentional injuries, 
accounting for approximately 15 percent of deaths and 
14 percent of DALYs. Between 250,000 and 350,000 
 individuals die each year as a consequence of burns 
( figures 4.1 and 4.2). Unlike most other unintentional 
injuries, rates of burn deaths for women and girls are 
comparable to those for men and boys (47 percent ver-
sus 53 percent, as shown in table 4.1). Rates of death 
from burns are highest in those younger than age five 
years and those ages 70 years and older. However, as 
with drowning, almost all deaths occur in LMICs (97 
percent); rates of death are highest in LMICs in Africa, 
followed by South-East Asia, Europe, and the Eastern 
Mediterranean (table 4.2). The rates in Africa, for exam-
ple, are 14 per 100,000 population, compared with 2 per 
100,000 in HICs.

Although these figures clearly identify a significant 
burden of death and disability, almost all LMICs lack 
comprehensive data on burns. The International Society 
for Burn Injuries (ISBI), WHO, the U.S. Centers for 
Disease Control and Prevention (CDC), and the Global 
Alliance for Clean Cookstoves (GACC) have launched 
initiatives to develop minimal datasets and software 
platforms for better surveillance of burn incidence in 
domestic settings.

Poisoning
Poisoning constitutes approximately 8 percent of non-
transport unintentional injury deaths and 7 percent of 
DALYs, resulting in an estimated 193,000 deaths and 
almost 11 million DALYs annually (figures 4.1 and 4.2).

Of poisoning victims, 61 percent are men and boys; 
the highest rates are in those under age five years and 
over age 50 years (table 4.1). The rates of poisoning 
deaths in most LMICs are higher than those in HICs, 
with the rates being twice as high in the LMIC regions of 
Africa and the Eastern Mediterranean (table 4.2).

Forces of Nature
Deaths and DALYs caused by forces of nature include 
those arising from exposure to excessive natural heat or 
cold, earthquakes, and floods. These can vary signifi-
cantly by year. For 2012, WHO data suggest that forces of 
nature accounted for only around 2,000 deaths. However, 
the numbers of deaths and DALYs have increased in 
recent years.

WHO data also suggest that men are at greater risk 
than women and that forces of nature primarily impact 
older adults (table 4.1).

All Other Nontransport Unintentional Injuries
All other causes combined account for approximately 
38 percent of deaths from nontransport unintentional 
injuries and a similar proportion for DALYs (figures 4.1 
and 4.2). WHO Global Health Estimates give little addi-
tional detail on these. However, the Global Burden of 
Disease report breaks out several subgroups, the largest 
of which are exposure to mechanical forces, adverse 
effects of medical treatment, and animal contact (Lozano 
and others 2012).

As with most deaths from unintentional injuries, 
men and boys account for a disproportionate number of 
all other causes (63 percent) (table 4.1). The rates of 
death are highest in those ages 70 years and older, and 
among deaths occurring in LMICs, the rates are highest 
in Africa (table 4.2).

RISK FACTORS FOR INJURIES
Falls
Falls in Older People
The high burden of fall-related deaths in older people is 
due in part to the physical, sensory, and cognitive 
changes associated with aging, in combination with 
environments that are not adapted for this population 
(Lord and others 2007). Risk factors in LMICs are largely 

Table 4.3 Drowning Deaths, by Gender, Age Group, and 
Country Type, 2012
Deaths per 100,000 population 

Gender Age group (years) Global LMICs

Males 0–4 11.5 12.6

5–14 7.9 8.7

15–49 5.5 5.9

50+ 8.1 8.9

Total 7.0 7.6

Females 0–4 8.6 9.6

5–14 4.3 4.8

15–49 1.8 2.0

50+ 4.8 5.9

Total 3.5 4.0

Source: WHO 2014.
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similar to those in HICs: age, female gender, previous 
falls, mobility problems, declining vision, medication 
use, unsafe environments, and chronic health problems 
(Kalula and others 2011; Ranaweera and others 2013).

However, the nature of the environmental risks differs 
in LMICs, with more falls resulting from factors relating 
to street and house design, transport, violence, and rural 
locations (Dandona and others 2010; Jagnoor and others 
2014; Jitapunkul, Yuktananandana, and Parkpian 2001; 
Kalula and others 2011; Ranaweera and others 2013). 
Often, access to water is limited only to locations outside 
of the home (Hestekin and others 2013). The risk factors 
for fall-related injuries, including osteoporotic fractures, 
may differ across settings because of variations in diet 
and in load-bearing exercise (Lau and others 2001).

Falls in People of Working Age
Research to examine risk factors for falls in people of 
working age in HICs is scarce, but studies of falls in 
the home may have some relevance. Those have 
 highlighted the role of alcohol (Kool and others 2008) as 
well as structural or environmental hazards (Kool and 
others 2010). Falls in people of working age in LMICs are 
reported more commonly for men and are reported as 
occupational injuries, including those on farms (Dandona 
and others 2010; Gururaj, Sateesh, and Rayan 2008).

Falls in Children
The risk factors for falls for children in HICs include 
male gender, younger age, and low socioeconomic status. 
Fall-related injuries are commonly sustained on play-
grounds; on bunk beds and equipment, such as baby 
change tables or baby walkers (Khambalia and others 
2006); or from windows (Harris, Rochette, and Smith 
2011). The risk factors in LMICs are similar, with falls 
reported from ladders or stairs, or beds or other furni-
ture (Hyder and others 2009). More falls occur in boys 
and in rural locations (Jiang and others 2010).

Drowning
The International Life Saving Federation World 
Drowning Report (International Life Saving Federation 
2007) divides drowning risk factors into two groups: 
human factors and environmental factors.

Human Factors
Sociodemographic factors, socioeconomic conditions, 
behavioral factors, and medical conditions have all been 
postulated or shown to be risk factors for drowning. 
Higher rates among men and boys purportedly result 
from their increased exposure to water and riskier 
behaviors (Peden and McGee 2003). Children under age 

five years have the highest drowning mortality rates 
worldwide. Deaths in this age group frequently occur as 
a result of children’s inherent vulnerability—the inabil-
ity to keep their airway clear of water—combined with a 
lapse in adult supervision. Individuals with lower educa-
tion levels are at increased risk of drowning; across all 
regions and countries, lower socioeconomic groups are 
more vulnerable to drowning than higher socioeco-
nomic groups (Giashuddin and others 2009).

The absence of, or a lapse in, adult supervision has 
been shown to be an important, potentially modifiable 
risk factor for drowning incidents in children (Bierens 
2006; Chalmers, McNoe, and Stephenson 2004; 
International Life Saving Federation 2007; WHO 2006; 
Yang and others 2007), and individuals with few swim-
ming skills or those who have not received swimming 
lessons have been shown to be at increased risk (Yang 
and others 2007). Alcohol consumption is one of the 
most frequently reported contributory factors associated 
with adolescent and adult drowning (WHO 2006). Some 
medical conditions such as epilepsy, which are often 
poorly controlled in LMICs, also place individuals at 
increased risk (Bell and others 2008).

Environmental Factors
Children who live near open water sources are particu-
larly at risk (Peden and McGee 2003). People who work 
on or near water, travel on water, or use surface water or 
open wells for household water are all likely to face 
increased risk of unintentional immersion in a water 
hazard. Similarly, those who live in settings susceptible to 
flash floods, river flooding, storm surges, or tsunamis are 
at increased risk of drowning.

Burns
The etiological factors responsible for the majority of 
burn injuries in LMICs are very different from those in 
HICs. In the United States, for example, 69 percent of 
burns happen at home, with factors such as alcohol, 
smoking, and high bathing temperatures dominating 
(American Burn Association 2012). Almost 50 percent 
of burn deaths have been attributed to the combination 
of alcohol and smoking.

In LMICs a large proportion of burn injuries is sus-
tained in the kitchen or cooking area and is related to the 
nature of the cooking appliances, the source of heat, and 
the heating of liquids (Hyder and others 2009; Mashreky 
and others 2010). Several studies have implicated kero-
sene stoves in a large percentage of burn injuries (Ahuja 
and Bhattacharya 2002; Ahuja, Bhattacharya, and Rai 
2009; Ahuja, Dash, and Shrivastava 2011; Mabrouk, El 
Badawy, and Sherif 2000). As the source of heating 
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moves up the energy ladder from biomass products to 
kerosene to liquefied petroleum gas (LPG) to electricity, 
the fuel becomes safer, cleaner, and more expensive. 
Cooking appliances that use LPG appear to be safer and 
less polluting than those fueled by kerosene, but they still 
pose serious risks if not properly used and maintained 
(Ahuja, Dash, and Shrivastava 2011).

In India, most domestic burns are sustained by 
women ages 16–35 years; almost 70 percent of these 
injuries are due to the traditional practice of cooking at 
floor level or over an open fire, compounded by wearing 
loose-fitting clothing made from non-flame-retardant 
fabric (Sanghavi, Bhalla, and Das 2009).

Burns from incidents involving traditional home-
made bottle lamps or commercial wick lamps are a cause 
of major morbidity and mortality in Bangladesh, India, 
Mozambique, Nepal, and Sri Lanka. In a study in Sri 
Lanka, 41 percent of the burns in patients admitted with 
unintentional flame burns resulted from homemade 
kerosene bottle lamps tipping over (Laloë 2002). A case-
control study of childhood burn injuries in 2008 in rural 
Bangladesh revealed that households using traditional 
kerosene lamps (kupi bati) had a greater than threefold 
risk of childhood burns relative to households not using 
such lamps (Mashreky and others 2010).

Poisoning
Although some studies have been conducted in LMICs 
to examine victims of all ages admitted to hospitals 
for unintentional poisoning (Akbaba and others 2007; 
Peiris-John and others 2013; Sawalha and others 
2010), much of the available literature on unintentional 
poisoning in these countries focuses on young children. 
Findings from these studies show that, consistent with 
overall trends, boys tend to be at higher risk than girls 
(Balan and Lingam 2012; Lifshitz and Gavrilov 2000; 
Soori 2001). Paraffin and kerosene, other types of chem-
ical products, medicines, and drugs are the most com-
mon agents in unintentional child poisoning cases 
(Balan and Lingam 2012; Balme and others 2012; Kohli 
and others 2008; Lifshitz and Gavrilov 2000; Ozdemir 
and others 2012; Zia and others 2012).

Case-control studies in LMICs have also highlighted 
the importance of risk factors such as unsafe storage of 
chemicals or medicines (Ahmed, Fatmi, and Siddiqui 
2011; Chatsantiprapa, Chokkanapitak, and Pinpradit 
2001; Ramos and others 2010; Soori 2001); history of 
previous poisoning (Ahmed, Fatmi, and Siddiqui 2011; 
Soori 2001); distraction or lack of adult supervision 
(Ramos and others 2010; Soori 2001); hyperactive child 
behavior; low socioeconomic status; and low maternal 
educational status (Ahmed, Fatmi, and Siddiqui 2011).

INTERVENTIONS, EFFECTIVENESS, 
AND COVERAGE
Evidence for the effectiveness of interventions and 
 policies associated with nontransport unintentional 
injuries, and especially interventions that are effective in 
LMICs, is extremely limited. Few randomized con-
trolled trials have been undertaken; some before-and-
after studies are available, but much information derives 
from observational studies. This section outlines the 
best available evidence and highlights those interven-
tions that show the greatest likelihood of being effective 
in LMICs (table 4.4).

Falls
Falls in Older People
Substantial progress has been made in the development 
of effective fall prevention programs for older people in 
HICs. The incidence of falls in older people living in the 
community has been reduced by either group and home-
based exercise programs, usually containing some balance 
and strength-training exercises, or by Tai Chi programs 
(Gillespie and others 2012). Successful multifactorial 
interventions include home safety modifications, cataract 
surgery, withdrawal of psychotropic medication, and 
insertion of a pacemaker for those with carotid sinus 
hypersensitivity (Gillespie and others 2012). The effec-
tiveness of fall prevention programs for older people in 
acute and subacute hospital settings, though promising, 
especially in high-risk groups, is limited and requires fur-
ther investigation (Cameron and others 2012).

Although a substantial body of work is emerging on 
the burden and risk factors for falls in older people in 
LMICs, little or no evidence exists about the effectiveness 
of fall prevention programs in these settings (Kalula and 
others 2011). Although many of the interventions shown 
to be effective in HICs might be effective in LMICs, 
implementing them can be difficult. Competing health 
care demands that are perceived to be more urgent, com-
bined with a lack of trained health care profession-
als, create challenges for implementing or translating 
 evidence-based policy for fall prevention in LMICs. 
Further, the lack of systematic care for older people 
places much of the burden on family members. Without 
substantial investment in prevention programs, elder-
care facilities, acute-care hospital services, and rehabili-
tation, the burden on families will increase.

Falls in People of Working Age
Fall prevention for those of working age in LMICs 
requires a systematic approach, with a focus on indus-
trial and construction safety standards. Little work has 
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been done to evaluate the effectiveness of programs to 
reduce falls at building sites or in industrial settings, 
either in high- or low-income environments. Low-
quality evidence suggests that company-oriented safety 
interventions–such as multifaceted safety campaigns 
and drug-free workplace programs—can reduce non-
fatal injuries among construction workers (van der 
Molen and others 2012). Further improvements in con-
struction safety standards and regulations are likely to 
reduce fall-related injuries, but these will require the 
development and implementation of appropriate poli-
cies, as well as education and enforcement.

Falls in Children
In HICs, home safety interventions for the prevention 
of falls in children have been shown to increase the use 
of stair gates and to reduce the use of baby walkers, 

although no evidence suggests that such programs 
increase the  possession of window locks, screens, or 
windows with  limited openings (Kendrick and others 
2008; Kendrick and others 2012). Interventions that 
provide free, low-cost, or subsidized safety equipment 
appear to be more effective in improving safety prac-
tices than interventions that do not do so (Kendrick and 
others 2012). However, little research has been con-
ducted on adapting known effective interventions to 
LMICs (Kendrick and others 2008).

Although many important challenges face efforts to 
prevent falls for both young and older people in rural 
settings, the increasing and rapid urbanization of LMICs 
will present additional challenges. The development of 
high-rise apartments is likely to increase the risk of falls 
from windows and stairways, particularly in poorly lit 
buildings. Urban slums and squatter camps pose 

Table 4.4 Interventions for Cause-Specific Injuries, with Promising or Good Evidence, in HICs and LMICs

Cause-specific 
injury Age group HICs LMICs

Falls Older people Group and home-based exercise programs, containing 
balance and strength-training exercises, or Tai Chi 
(Gillespie and others 2012)

—

Multifactorial interventions, including home safety 
modifications (Gillespie and others 2012)

—

Targeted interventions involving cataract surgery, 
withdrawal from psychotropic medication, and 
pacemaker insertion (Gillespie and others 2012)

—

Working age Company-oriented safety campaigns and drug-free 
workplace programs (van der Molen and others 2012)

—

Children Home safety interventions providing free, low-cost, or 
subsidized safety equipment (Kendrick and others 2012)

—

Drowning Children Legislation and enforcement of swimming pool fencing 
(Stevenson and others 2003; Thompson and Rivara 2000)

Parental or other adult supervision and 
swimming lessons (Rahman 2010; Rahman 
and others 2009; Rahman and others 2012)

Provision of swimming lessons (Brenner, Saluja, and 
Smith 2003; Brenner and others 2009)

—

Legislation and enforcement of PDF use for recreational 
boaters (Bugeja and others 2014)

—

Burns All ages Installation and maintenance of smoke detectors (Mock 
and others 2011; Norton and others 2006)

Improvements in stove design (Mock and 
others 2011)

Education, legislation, and enforcement to regulate the 
temperature of household taps (Norton and others 2006)

—

Poisoning Children Home safety education, with the provision of safety 
equipment (Kendrick and others 2013)

Community-based educational interventions 
(Schwebel and others 2009)

Child-resistant containers (Krug and 
others 1994)

Note: — = not available; HICs = high-income countries; LMICs = low- and middle-income countries.
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particular risks (Rizvi and others 2006). Urban planning 
and architectural design can play a major role in mitigat-
ing the risks of falls, as can regulation of sidewalks to 
provide a safe walking environment free of roadside stalls.

Drowning
Evidence for Drowning Prevention
The scientific literature on drowning prevention studies 
published since the late 1990s identifies a number of pos-
sible and promising options for drowning prevention. In 
HICs, much of the evidence relates to the prevention of 
drowning in recreational settings. Evidence from observa-
tional studies suggests that legislation and enforcement of 
swimming pool fencing are likely to significantly reduce 
drowning, especially among children (Stevenson and oth-
ers 2003; Thompson and Rivara 2000). Also, a growing 
body of evidence shows the contribution of alcohol con-
sumption to recreational drowning in young people and 
adults, so legislation and enforcement to control alcohol 
use, especially in relation to aquatic activities, are likely to 
have an important effect (Diplock and Jamrozic 2006).

Some evidence indicates that providing swimming 
lessons may reduce drowning risks (Brenner, Saluja and 
Smith 2003; Brenner and others 2009; Rahman and oth-
ers 2012). Increased knowledge of water safety, both for 
children and adults, also may decrease the risk of drown-
ing. However, little evidence shows that water safety 
knowledge alone leads to improved safety (Kendrick and 
others 2007; Moran 2006; Solomon and others 2013). By 
comparison, increasingly strong evidence supports legis-
lation requiring and enforcing the use of personal flota-
tion devices (PFDs) by recreational boaters as an effective 
intervention strategy (Bugeja and others 2014).

In LMICs, evidence has shown that both increased 
parental or other adult supervision of and swimming 
lessons for children reduce child drownings (Rahman 
2010; Rahman others 2009; Rahman and others 2012). 
The Prevention of Child Injury through Social 
Intervention and Education (PRECISE) was imple-
mented in Bangladesh between 2006 and 2010 and cov-
ered more than 750,000 people in rural villages in three 
separate subdistrict intervention areas. The research 
design involved a comparison between very large cohorts 
of children participating in the interventions with non-
participating children who were matched for age, gender, 
and location of residence. For children ages one to five 
years, a village crèche (child care) program called Anchal 
was established to provide a safe haven where mothers 
could drop off their children for four hours a day while 
they tended to domestic work. Children ages four years 
and older received training in a program called SwimSafe, 
which taught water safety, safe rescue, and survival 

swimming in the village pond, which had been  converted 
into a safe training site. Both program components 
appeared to reduce the incidence of drowning in the 
intervention villages (Rahman 2010; Rahman and others 
2009; Rahman and others 2012).

The World Report on Child Injury Prevention summa-
rized the evidence on key strategies to prevent drown-
ing among children. It suggested that four interventions 
should be considered as effective: removing or covering 
water hazards, requiring isolation fencing around swim-
ming pools, wearing PFDs, and ensuring  immediate 
resuscitation (Peden and others 2008). The report sug-
gested that although other strategies are promising, 
including ensuring the presence of lifeguards in  swimming 
areas and raising targeted awareness about drowning, for 
the remainder, the evidence is insufficient, ineffective, or 
potentially harmful.

Prevention Challenges in LMICs
A 2012 report prepared on behalf of the Working Group 
on Child Drowning in LMICs has highlighted the 
 challenges in addressing drowning prevention, especially 
among children (Linnan and others 2012):

• Most LMICs are predominantly rural.
• Water and other environmental hazards are ubiquitous 

around the home and throughout the community.
• Building codes and zoning ordinances are lacking or 

unenforced.
• Universal primary education is a goal, not a reality, 

resulting in high levels of illiteracy across large seg-
ments of the population.

• Parents often have many children and must rely on 
older children to supervise younger ones.

• Essential social services are lacking, such as emergency 
medical and rescue services that extend lifesaving ser-
vices outside hospitals or other safety infrastructure.

• Sufficient financial resources are lacking.
• Adequate human resources for drowning prevention 

are lacking.

In contrast, the report suggests, HICs have built a 
culture of water safety on these foundations, using the 
wealth of financial and social capital that they possess. 
Introducing drowning prevention and the creation of a 
culture of water safety was a natural progression in the 
process of developing strong public health and public 
safety institutions connected to effective civil governance 
and enforcement structures.

Although, in theory, the principles underlying 
 drowning prevention are the same among all popula-
tion groups, whether in LMICs or HICs, they require 
thoughtful and extensive adaptation, given the different 
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societal contexts and norms (Hyder and others 2008). It 
may not be possible to adapt the drowning prevention 
strategies for HICs in low-resource settings. The report 
by Linnan and others (2012) highlights, in particular, 
that of the four interventions deemed to have sufficient 
evidence for effectiveness in the World Report on Child 
Injury Prevention, three—fencing around swimming 
pools, legislating the use of PFDs, and ensuring imme-
diate resuscitation—are likely to be unfeasible or unsus-
tainable in LMICs.

Burns
In HICs, prevention efforts have focused on education 
and on the installation and maintenance of smoke 
detectors for the prevention of fire-related burns. 
To reduce the incidence of scald-related burns, efforts 
have included legislation and enforcement to regulate 
the temperature of household taps (Mock and others 
2011; Norton and others 2006). In LMICs, strategies 
have primarily focused on the prevention of fire- 
related burns.

Education and Increasing Awareness in Communities
Education alone is unlikely to lead to behavioral changes. 
However, in many LMICs, especially in areas with high 
levels of literacy, educating the public on safe practices 
may be an important strategy in improving awareness 
levels. This education may lead to increased pressure on 
authorities to pass appropriate prevention legislation 
and to provide the necessary impetus for resources to 
address the problem.

Improvements in Stove Design
Between 1992 and 1994, a household randomized trial, 
RESPIRE (randomized exposure study of pollution 
indoors and respiratory effects), was implemented in 
rural highland Guatemala to determine the effects of hav-
ing an improved wood stove with a chimney (plancha) on 
the health of young children younger than 18 months, 
compared with continued use of open fires (Smith and 
others 2011). Prior to the intervention, the burn incidence 
rate among young children was 42.1 per 1,000 per year. 
Six months postintervention the rates were 18.1 and 35.2 
per 1,000 children per year among the intervention and 
control groups, respectively. In addition, the plancha 
group had fewer serious burns (Mock and others 2011).

Another intervention with  tremendous potential to 
prevent burn injuries is the use of a safer and cleaner 
kerosene stove design that is competitively priced. The 
Global Alliance for Clean Cookstoves is investing sig-
nificant resources in research and design improvements 
for kerosene stoves (http://www.cleancookstoves.org).

Platform Cooking
Floor-level cooking has been implicated in increasing 
the incidence of burn injuries, whether on a woodstove, 
a kerosene stove, or an open three-stone fire. Cooking on 
a platform immediately distances children from fires and 
from toppling cooking vessels. Platform cooking also 
renders irrelevant, to an extent, the type of clothing 
worn by women while cooking. Loose-fitting clothes are 
much less likely to get caught in the fire if the stove is on 
a platform. However, there is no published literature 
outlining the development and implementation of 
 platform design, nor evaluation of their effectiveness.

Poisoning
The traditional three “E” approach to preventing 
 injuries—education, engineering, and enforcement—can 
be used as a framework to select intervention strategies for 
preventing unintentional poisonings in LMICs. Because 
these three Es generally refer to two broad concepts, 
behavior and environment, the focus is first on strategies 
to change the behavior of individuals and communities 
and then on strategies to alter the environment.

Behavioral Strategies for the Prevention of Poisoning
Many experts have highlighted the need to target behav-
ioral change to prevent accidental poisoning. Suggested 
interventions include safe storage of poisons, that is, 
where they are stored as well as the types of containers 
used (Ahmed, Fatmi, and Siddiqui 2011; Kohli and 
 others 2008; Schwebel and Swart 2009). Ozdemir and 
others (2012), for example, recommended storing poi-
sons in high places or locked cupboards after finding 
that 70 percent of responsible agents were easily acces-
sible to child victims.

Unfortunately, the few studies that have assessed the 
effectiveness of behavioral approaches to addressing unin-
tentional poisoning, such as paraffin- and kerosene- 
related injuries in LMICs, have mixed results (Schwebel 
and Swart 2009). One strategy, known as community- 
based educational interventions, has shown promise in 
South Africa. In 2008, Swart and others evaluated the 
effectiveness of a paraprofessional home visitation pro-
gram to prevent child injuries. Intervention households 
received four visits from home visitors recruited from the 
community. During these visits, the trained home visitors 
gave caregivers safety information, as well as devices to 
improve safety. Although statistically insignificant, the 
findings showed a decline in risks associated with poison-
ing, as well as other injuries (Swart and others 2008).

Complementing this work, Schwebel and others 
(2009) examined the effectiveness of a trainer-to-trainer 
model, in which experts from the Paraffin Safety 

http://www.cleancookstoves.org
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Association of Southern Africa trained local community 
members to distribute educational materials to an inter-
vention community in South Africa. The educational 
materials were based on the theory of health behavioral 
change. The findings showed that the intervention was 
effective at significantly changing the level of kerosene 
safety knowledge in the intervention community. The 
researchers found slight behavioral changes related to 
kerosene safety as well as to perceptions of risk (Schwebel 
and others 2009).

Results from these two studies are consistent with 
findings from HICs. A meta-analysis conducted in 2013, 
for example, showed that home safety education used in 
interventions that included the provision of safety 
equipment were effective at increasing safety practices 
for preventing injury, including poisoning (Kendrick 
and others 2013).

Environmental Strategies for the Prevention of 
Poisoning
Some of the identified risk factors point to the need to 
target broader environmental risk factors, such as by 
enacting and enforcing poisoning prevention legislation. 
Krug and others (1994), for example, demonstrated in a 
controlled before-and-after study in South Africa that the 
incidence rate of paraffin ingestion decreased by 47 
percent when child-resistant containers were widely dis-
tributed (Krug and others 1994). However, government 
policies mandating the use of such child-resistant con-
tainers do not exist in many LMICs (Balan and Lingam 
2012). In Turkey, only a limited number of medications 
are sold with child safety caps (Ozdemir and others 2012); 
in Pakistan, a call for child-resistant packaging legislation 
has been made (Ahmed, Fatmi, and Siddiqui 2011).

Other types of legislation, such as laws that mandate 
standards for wick stoves in South Africa, are lacking in 
many LMICs (Schwebel and Swart 2009). Suggested 
interventions include ensuring that labels possess all the 
necessary safety information and are in languages that 
people can understand. Nonyelum and others (2010), for 
example, showed that safety warnings on pharmaceutical 
and consumer products still need improvement in 
Nigeria. Their study revealed that only 70 percent of the 
600 products examined had adequate warning labels. 
Moreover, despite English being Nigeria’s official lan-
guage, 5 percent of products had only non-English labels.

COSTS AND COST-EFFECTIVENESS OF 
INTERVENTIONS
Not surprisingly, given the dearth of evidence on effec-
tive interventions for the prevention of nontransport 

unintentional injuries in LMICs, the published data on 
the costs and cost-effectiveness of interventions are lim-
ited. This section presents information on the costs 
incurred by such injuries, where data are available, and 
on potential cost-effective interventions for LMICs, sup-
plemented by the best available information from HICs 
(table 4.5). All costs presented in this section have been 
converted to 2012 U.S. dollars.

Falls
The costs of falls are well documented in HICs, but few 
data are available on the costs of falls in LMICs. However, 
the costs are likely to be substantial. Falls and road traffic 
injuries accounted for the largest out-of-pocket health 
care costs for those hospitalized for injuries in Vietnam. 
Of road traffic victims, 26 percent experience cata-
strophic expenditure as a result of their injuries (Nguyen 
and others 2013).

There are no published data showing the cost- 
effectiveness of fall prevention programs in LMICs. 
However, growing evidence suggests that some 
 community-based fall prevention programs among older 
people in HICs can be cost-effective. Data from Australia 
on older adults living in the community show that the 
most cost-effective intervention is the practice of Tai Chi; 
the cost per quality-adjusted life year (QALY) is US$49,119; 
the incremental cost per fall avoided is US$3,484 (Church 
and others 2011). And although evidence for effectiveness 
is still emerging, the data suggest that cataract surgery is 
potentially extremely cost- effective (the cost per QALY is 
US$3,818; the incremental cost per fall avoided is US$275. 
For those taking psychotropic medications, medication 
withdrawal is also highly cost-effective (with the cost per 
QALY of $22,711, and the incremental cost per fall 
avoided of US$1,251 (Church and others 2011).

The evidence on cost-effective interventions in resi-
dential care settings in Australia is still emerging. The 
data suggest that medication review and the use of hip 
protectors among medium- and high-risk groups are 
highly cost-effective strategies. The former is more effec-
tive and less costly than no intervention; the cost per 
QALY of the latter is US$2,002, and the incremental cost 
per fall avoided is US$114 (Church and others 2011). 
Among all individuals living in residential settings, vita-
min D supplementation has the potential to be extremely 
cost-effective at a cost of US$7,970 per QALY, and an 
incremental cost per fall avoided of US$444.

Drowning
Cost and cost-effectiveness data for interventions to pre-
vent drowning in LMICs are scarce, given the paucity of 
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information on effective interventions in these settings. 
However, data have been published on the cost- effectiveness 
of the PRECISE study in Bangladesh (Rahman and others 
2012). Cost-effectiveness was calculated using the WHO-
CHOICE guidelines (CHOosing Interventions that are 
Cost Effective), by determining the numbers of DALYs and 
deaths averted and the costs associated with both (http://
www.who.int/choice/interventions/en/?)

The cost-effectiveness of Anchal—the component of 
the intervention that involved supervision of children 
ages one to five years in a community crèche—in reduc-
ing mortality was US$256 per DALY averted and 
US$8,703 per death averted. The cost-effectiveness of 
SwimSafe—the component of the intervention that 
involved children ages four years and older receiving 
swimming training—was US$27 per DALY averted and 
US$949 per death averted. Overall, the cost- effectiveness 
of PRECISE was US$114 per DALY averted and US$3,970 
per death averted.

By comparison, earlier research focusing on interven-
tions in HICs has shown that the cost-effectiveness of 
fencing around residential pools in homes with children 

younger than age 18 years ranged from US$35,212 to 
US$43,663 per QALY gained, depending on whether the 
fenced pools belonged to homes with children of differ-
ent age subgroups and whether an incremental installa-
tion was considered (Segui-Gomez 2001).

Modeling of the cost-effectiveness of PFDs resulted 
in figures of US$5,634 per QALY gained. Sensitivity 
analyses were also conducted, suggesting that installing 
 fencing around in-ground pools in homes with children 
younger than age 18 years and purchasing PFDs for 
recreational boats resulted in cost-effectiveness figures 
well below those of many interventions implemented in 
the clinical and public health realms.

Burns
Many burn injuries lead to prolonged hospital stays. In 
addition to acute burn care, patients often require a pro-
tracted period of rehabilitation. Only recently has the 
cost of providing reasonable burn care in LMICs been 
reported. Ahuja and Goswami (2013) calculated the cost 
per patient (all medications and consumables, dressing 

Table 4.5 Promising and Cost-Effective Interventions for Cause-Specific Injuries for HICs and LMICs, US$ 2012

Cause-specific injury HICs LMICs

Falls Tai Chi: cost per QALY—$49,119; incremental cost per 
fall avoided—$3,484 (Church and others 2011)

—

Cataract surgery: cost per QALY—$3818; incremental 
cost per fall avoided—$275 (Church and others 2011)

—

Psychotropic medication withdrawal: cost per 
QALY—$22,711; incremental cost per fall 
avoided—$1,251 (Church and others 2011)

—

In residential settings, medication review: more 
effective and less costly than no intervention 
(Church and others 2011)

—

In residential settings, use of hip protectors: cost 
per QALY—$2,002; incremental cost per fall 
avoided—$114 (Church and others 2011)

—

In residential settings, vitamin D supplementation: 
cost per QALY—$7,970; incremental cost per fall 
avoided—$444 (Church and others 2011)

—

Drowning Fencing of residential swimming pools in homes with 
children younger than age 18 years: cost per QALY—
$35,212 to $43,663 (Segui-Gomez 2001)

Supervision of children: $256 per DALY averted and 
$8,703 per death averted (Rahman and others 2012) 

Purchase of personal flotation devices for boats: cost 
per QALY—$5,634 (Segui-Gomez 2001)

Swimming training for children ages four years and 
older: $27 per DALY averted and $949 per death averted 
(Rahman and others 2012)

Poisoning Distribution of child-resistant containers: $127 per DALY 
averted; $3,329 per death averted (Norton and others 2006)

Note: — = not available; DALY = disability-adjusted life year; HICs = high-income countries; LMICs = low- and middle-income countries; QALY = quality-adjusted life year.

http://www.who.int/choice/interventions/en/?
http://www.who.int/choice/interventions/en/?
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material, investigations, blood products, dietary costs, 
and salaries of all personnel) in a third-level teaching 
hospital in northern India to be US$1,102.

Although the cost of burn care is relatively easy to 
calculate and reflects the cost of survival from a major 
injury, albeit with disability, the cost-effectiveness of 
prevention programs is not easy to calculate. National or 
regional statistics need to be available to measure the 
effectiveness of prevention interventions. Interventions 
need to be combined with educational campaigns to 
institute safe behavioral practices, and studies evaluating 
all costs against all benefits with regard to burn injuries 
are not available. Also, to establish the cost-effectiveness 
of any action for preventing burns, one needs to factor in 
the elimination of the high cost of burn care and the 
prevention of disability, in addition to the decrease in 
burn incidence.

Poisoning
Limited data exist on the cost of unintentional poison-
ings in LMICs. A study in Pakistan revealed that the costs 
of treatment to patients were considerable; approxi-
mately 37 percent had to pay out of pocket. However, 
only 9 percent of the patients were able to obtain govern-
ment support to cover the treatment cost (Zia and others 
2012).

A detailed analysis of the cost-effectiveness of provid-
ing child-resistant containers in 2006 showed that, as a 
means of preventing paraffin poisoning among children 
in South Africa, the intervention had a cost-effectiveness 
ratio of $3,329 per death averted (Norton and others 
2006). The impact of this intervention was calculated to be 
263 DALYs averted, and cost-effectiveness was estimated 
to be US$127 per DALY at a 3 percent discount rate.

CONCLUSIONS
Burden of Unintentional Injuries
Recent global estimates provide a strong foundation for 
understanding the burden of death and disability associ-
ated with nontransport unintentional injuries. Falls, 
which are the most important cause of death and dis-
ability, are likely to become even more important as 
populations in LMICs continue to age. Drowning and 
burns are important contributors to the burden and 
predominantly affect LMICs, especially younger chil-
dren. Poisonings constitute the next leading contributor 
to the unintentional injury burden and affect both HICs 
and LMICs, and particularly adults ages 70 years and 
older. With the exception of burn injuries, and to a lesser 
extent falls, men and boys account for a much higher 

proportion of all injuries than women and girls. However, 
the reliability and validity of data from LMICs remain 
uncertain, and improved data collection in these coun-
tries needs to be prioritized.

Risk Factors, Interventions, and Cost-Effectiveness
Falls
Despite evidence of a rising burden of falls in older people 
in LMICs worldwide, few evidence-based prevention pro-
grams have been implemented in these countries. 
Governments have failed to recognize the costs of this 
burden, resulting in inadequate policy development and 
investment in prevention programs or prevention research.

Although HICs have an increasingly strong evidence 
base for effective and cost-effective programs to prevent 
falls in older people, policymakers in these countries 
need to better understand how such programs may be 
put into practice, both at the community level and in 
residential care settings. Further, significant work needs 
to be undertaken by health care providers to adapt fall 
prevention programs from HICs to LMICs, where risk 
factors may vary. Such programs will likely have to be 
substantially modified for LMIC environments.

Consequently, more research is needed to enhance 
understanding of the likely contextual factors and unique 
contributors to falls among older people in LMICs. Such 
factors include the influence of diet, physical activity, 
environment, and transportation, and the role of health 
services. Fall prevention programs that target the physi-
cal environment, inside and outside the home, may sig-
nificantly affect the success of such programs in older 
people in those countries.

Falls are also a significant cause of death and injury in 
children and working-age adults in HICs and LMICs. 
Although HIC studies suggest that environmental 
 factors, including urban and street design as well as 
building design, contribute significantly to falls in 
these population groups, the evidence base is weak. 
Nevertheless, fall prevention programs involving envi-
ronmental modification may have more of an impact in 
LMICs, particularly in countries with rapid urbanization 
or areas with high levels of poverty. Similarly, focusing 
on building design and safety standards for construction 
sites and workplaces is likely to reduce falls for people of 
working age. Increasing regulation of consumer prod-
ucts by governments, as well as community education on 
the appropriate use of such products, will be relevant as 
the use of these products increases in LMICs.

Drowning
The need to address the burden of drowning in LMICs 
is a neglected health issue in many countries, with very 
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few researchers focused on identifying effective interven-
tions or on examining differences in risk factors between 
HICs and LMICs. The development of successful drown-
ing prevention strategies in LMICs faces a number of 
obstacles:

• The absence of and need by researchers to better 
identify risk factors for drowning, not only among 
young children, but also among other age groups

• The absence of and need by researchers to identify 
effective intervention strategies, especially for older 
age groups

• The need by governments and other stakeholders 
to scale up effective drowning interventions into 
national, regional, and global programs

• Capacity building for implementing drowning pre-
vention at all levels of program development

• The need to stimulate and sustain investment in 
drowning prevention interventions and activities

• Incorporation of research into program design and 
implementation.

Burns
Major causes of burn injuries in LMICs include poverty 
and hazardous work environments, including in the 
home. Therefore, progress on burn prevention can be 
expected with countries’ socioeconomic growth and 
government enforcement of regulations. In HICs, the 
introduction of smoke detectors and flame-retardant 
sleepwear, along with enforced safety practices in the 
workplace, have led to significant reductions in fire inju-
ries. These efforts will be less effective in LMICs until the 
infrastructure improves.

In the meantime, policymakers and health providers 
need to develop a better understanding of (1) risk factors 
for burn injuries in LMICs, (2) the economic impact of 
burn injuries on survivors, and (3) the effectiveness and 
cost-effectiveness of burn prevention programs. 
Sufficient data are available from HICs to support the 
claim that burn injuries can be successfully prevented 
using education, engineering changes, enforcement of 
legislative protections, and environmental modifications 
(Peck, Molnar, and Swart 2009).

In addition to focusing on prevention strategies, 
health care organizations should encourage providers to 
be involved in specialized burn treatment at a local level. 
Moreover, encouraging participation with global initia-
tives, such as the Global Alliance for Clean Cookstoves, 
can further the success of local initiatives.

Poisoning
Most of the available studies on risk factors associated 
with unintentional poisoning in LMICs focus on young 

children, despite the fact that older adults are at highest 
risk. Data on the cost of unintentional poisoning are 
limited, so the true economic burden of this public 
health problem is unknown. Few researchers have inves-
tigated the effectiveness of interventions in these set-
tings; even fewer have studied their cost-effectiveness. 
More studies are urgently needed. Cost studies, as well as 
benefit-cost analysis of successful behavioral programs, 
for example, can be vitally important. Findings could 
encourage donors and governments to invest in preven-
tive measures in LMICs.

Summary Conclusions
Nontransport unintentional injuries are comparable to 
transport injuries in terms of the burden of death and 
disability, but they have not received the same attention 
from government agencies or researchers. Recognition 
of the need to prevent falls and fall- related injuries 
among older people is likely to grow in LMICs as gov-
ernments in these countries begin to address the grow-
ing numbers of older people and the potential 
cost-effectiveness of prevention strategies. However, 
given the observed declines in the burden of other unin-
tentional injuries, it seems less likely that government 
initiatives will drive a strengthened evidence base or 
facilitate prevention initiatives for these injuries. 
Consequently, global support from the United Nations, 
WHO, academia, nongovernmental organizations, and 
commercial enterprises, in tandem with the injury con-
trol community and health practitioners, will be impor-
tant to move the unintentional injury agenda forward.

NOTE
World Bank Income Classifications as of July 2014 are as 
 follows, based on estimates of gross national income (GNI) 
per capita for 2013: 

• Low-income countries (LICs) = US$1,045 or less 
• Middle-income countries (MICs) are subdivided: 

a)  lower-middle-income = US$1,046 to US$4,125 
b)  upper-middle-income (UMICs) = US$4,126 to 

US$12,745
• High-income countries (HICs) = US$12,746 or more.
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