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Message 4:
“Guard against accidental poisoning”

Poisoning is the third commonest cause of unintentional injury death in
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the European Union (EU).In 2000, an estimated 315,000 people worldwide

died as a result of unintentional poisoning. This paper presents: (a) the

Mepidnyn oto TéAog Tou dpbBpou

magnitude and the socio-economic burden of this epidemic in the coun-

tries of the EU, (b) the underlying risk factors and (c) the evidence based
preventive practices that reduce the likelihood of poisoning occurrence.
Some of these measures are therefore included in the European Code
Against Injuries (ECAI) aiming to raise public awareness regarding injury
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prevention. Although poisoning involves all age groups, children under
the age of 5 and older people above the age of 65 are at greater risk; thus
a particular attention has been given to these two age groups.

1. DEFINITION

The World Health Organization (WHO) defines poisonous
substances as: “substances which, when ingested, inhaled,
or absorbed, or when applied to, injected into, or developed
within the body in relatively small amounts may, by their
chemical action, cause damage to structure or disturbance
of function.” The European Code Against Injuries focuses
on acute unintentional poisonings in childhood and late
adulthood. Food poisoning, allergic reactions, chronic
poisonings such as lead poisoning and those undertaken
as a deliberate act of self-harm are excluded.

Within the European Union (EU), medicinal products are
responsible for the majority of poisonings in childhood.?-¢
Household products, are the second most common group
of agents responsible for childhood poisoning.?¢ Other
agents such as plants, alcohol and carbon monoxide are
rarer causes of childhood poisoning.?”> The agents most
commonly involved in medicinal poisoning are analgesics,
anxiolytics and antidepressants,?~ whilst those most com-
monly involved in poisoning from household products are
detergents, petroleum products and pesticides.>*¢

2. MAGNITUDE OF THE PROBLEM

There is likely to be considerable under reporting of
poisoning mortality and morbidity. This may arise through
difficulty in ascertaining the intent of poisoning, lack of

access to medical care, attribution of symptoms to other
causes or variable levels of recording mortality and mor-
bidity data in different countries.

Poisoning in the WHO European Region accounted for
approximately 107,000 deaths in 2000, which comprised
one third of all poisoning deaths worldwide. 2.3 million
DALYs were lost due to poisoning in the WHO European
Region in 2000, comprising 28% of the total DALYs lost
worldwide due to poisoning.” Poisoning is the sixth com-
monest cause of unintentional injury death for children
aged under 15 years in Europe.?

Poisoning is a particular problem in low and middle
income countries, since more than 94% of poisoning deaths
worldwide occur in low and middle income countries.” In
the WHO European Region the death rate from poisoning
in low and middle income countries (21.5/100,000 popula-
tion in 2000) is almost seventeen times higher than thatin
high income countries (1.3/100,000 population in 2000).”
Males in the low and middle income countries of the
WHO European Region account for the highest number
of DALYs lost due to poisoning worldwide.”

The importance of poisoning as a cause of mortality
and morbidity varies by age. In low and middle income
countries in the WHO European Region it is the 9t most
common cause of death in children aged 0—4 years and the
5t in children aged 5-14 years. Poisoning is not amongst
the 15 most common causes of death in childhood in
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high-income countries in the European Region.” In terms
of burden of disease, poisoning is responsible for the 12t
greatest loss of DALYs for all causes in children aged 0-4
years in low income countries in the European Region. In
high income countries poisoning does not fall within the
top 15 causes of DALYs lost for any age group.”

Poisoning mortality rates vary considerably between
countries in the EU, as shown in figure 1 which presents
poisoning mortality rates for children aged 0-14 years for
the 27 members of the EU per 100,000 population for the
latest 3 years for which data were available.

- Health service use

poisoning accounts for considerable health service
utilisation. In the UK in 2002 more than 31,000 children
aged 0-14 years attended Emergency Departments fol-
lowing a poisoning.? In the UK approximately one third of
childhood poisoning attendances result in admission to
hospital.> Data from Spain suggest that 15% of Emergency
Department attendances result in hospital admission and
1.5% result in admission to intensive care units.* There
is evidence that the number of Emergency Department
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attendances and hospital admission rates for poisoning
amongst children are reducing in the UK.> Such declines
may represent a reduction in the incidence of poisoning,
but may also reflect changes in medical management,
hospital admission policies or increased availability of
community based services providing advice following
poisoning incidents.

- Financial burden

there are little data available regarding the financial
burden of poisoning. Data from the USA estimated a cost
per case for poison-related hospitalisations of $4968 in
1995," the total medical costs of poisoning to be $2236
million and the lost productivity costs to be $23,707 mil-
lion in the USA for the year 2000.”

3.RISKFACTORS

3.1. Demographic risk factors

Poisoning is predominantly a problem in young
children.#¢'3'* The majority of medically attended poison-
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Figure 1. Mortality rates due to
poisoning for children aged 0-14
years (per 100,000 population) for
the latest 3 years for which data are
available (circa 2002-2004) n the
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ings occur between the ages of 1 and 4 years, with the
peak incidence in the second year of life.#4'* Boys have
higher mortality rates than girls in the WHO European
Region, with a greater differential in gender mortality
rates between older children (5 to 14 years) then younger
children (0-4 years).” Boys also have higher hospital admis-
sion rates during childhood than girls.?6

A range of social factors have been associated with
increased risk of childhood poisoning. These include
social deprivation,?”>’”* parental unemployment,’® sin-
gle parenthood,” young maternal age,” lower parental
educational level,” and recent house moves.’”®* Work from
Canada suggests that pregnancy increases the risk of iron
poisoning, with a doubling of the risk of hospital admis-
sion for iron poisoning in the six months before and after
the birth of a sibling.™

In terms of rurality, there is little work comparing the
incidence of poisoning between urban and rural areas in
Europe. Data from Australia suggests poisoning rates are
higher amongst children aged 0-4 years residing in rural
and remote areas than those for children in metropolitan
areas.?0?

3.2. Environmental risk factors

Numerous studies have demonstrated that children
are exposed to unsafe storage of possible poisonous
products in the home.®?* Transferring products from
original containers,®’>? not returning substances to their
usual storage place after use,?? use of non child resist-
ant containers? and improper closure of child resistant
containers®* have all been associated with childhood
poisoning. Children’s exposure to medicines within the
home is also increased by failure to dispose of expired or
unused medicines.?3° Recent qualitative work suggests
that parents’ choice of poison prevention strategies often
occurs in response to the child’s behaviour and interests,
making the child vulnerable to poisonings through changes
in the home environment, their stage of development or
changes in parental supervision.*

3.3. Behavioural risk factors

Depression, stress or distress in mother or family is as-
sociated with an increased risk of childhood poisoning, 63233
as those situations affect child behaviour.”#3 Imitive
child behaviour, curiosity and the ability to open child
resistant containers have been identified as antecedents
to poisoning.?? Absence of a caregiver has also been
associated with childhood poisoning.?3*
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4. EFFECTIVE PREVENTIVE PRACTICES

- Primary prevention of poisoning: legislation on
packaging

Legislation requiring the use of child resistant closures
on containers for medicines has been found to be effective
in reducing childhood poisoning deaths*3¢ and hospital
admissions for poisoning in childhood.?” Legislation requir-
ing the use of blister packs or strips has been associated
with a significant reduction in poison control centre calls
and with mortality for iron ingestion in children younger
than six years old.?® One study from South Africa found a
lower incidence of kerosene ingestion in areas that had
received free child resistant kerosene containers, than in
a control area without a kerosene container distribution
programme.* The cost effectiveness of child resistant con-
tainers for kerosene in low and middle income countries
has been estimated at between $61 (3% discounting rate)
and $96 (6% discounting rate) per DALY.#

However child resistant packaging is not always child-
proof. Some CRCs are difficult for adults to open, and for
this reason they may either not be closed properly or
products may be transferred to containers without child
resistant closures. Even when child resistant closures
have been properly closed, some children can still open
them.? It is possible that the effectiveness of child resist-
ant packaging could be further increased by improved
design in order to facilitate easier opening for adults and
by storing products in child resistant packaging out of
reach of children.?® Further evaluation of the impact of
such strategies is required.

- Reducing the attractiveness of products

There is little, but conflicting evidence evaluating the
effect of changing the design of packaging and labels on
the attractiveness of products to children.##? There is also
some evidence that changing the colour of products, to
prevent confusion with drinks, has been associated with
a reduction in kerosene poisonings in Australia.®

- Safe storage of potentially poisonous products

Although unsafe storage of products has been identified
as a risk factor for poisoning in many studies, few studies
have examined the effect of safe storage of products on
the incidence of poisoning. A recent systematic review
and meta-analysis of randomized controlled trials, non-
randomized controlled trials and controlled before-and
after studies found only 3 studies which measured the
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incidence of poisoning. All 3 studies provided poison
prevention education and 2 provided cupboard or drawer
locks. There was a lack of evidence that the interventions
were effective in reducing rates of poisonings (OR: 1.03;
95% Cl: 0.78-1.36), but the analysis was underpowered
due to the small number of studies and the small number
of person years.*

The same systematic review and meta-analysis found
strong evidence that home safety education which in
some cases included the provision of cupboard, drawer
or cabinet locks, was effective in increasing safe storage
of medicines (OR: 1.57; 95% Cl 1.22-2.02) and cleaning
products (OR: 1.63; 95% Cl 1.22-2.17). Providing free or
subsidised safety equipment with education tended to
produce a greater effect than providing education alone.
The number needed to treat to result in one additional
family storing medicines safely was 14 (95% Cl: 10-29) and
storing cleaning products safely was 9 (95% Cl 6-21).#

- Safe disposal of unused or out-of-date medicines

Many families keep unused or out-of-date medicines
at home? and many dispose of such medicines either
by throwing them out in household waste or by putting
them down the sink or toilet.???%% |n recent years there
has been increasing concern about the effect of such dis-
posal of medicines on the environment.*-# Safe disposal
schemes such as returning medicines to pharmacies*#
have been established, but their impact on childhood
poisoning requires evaluation.

- Increasing poison prevention knowledge

Several studies have demonstrated that school-based
educational sessions can improve children’s poison pre-
vention knowledge.”>" However, the extent to which such
knowledge translates into poison prevention practices or
reduces the incidence of poisoning is unclear.

- Effective child supervision

Although absence of a care-giver has been associated
with childhood poisoning,?”3* there are no evaluations of
the impact of interventions aimed at improving supervi-
sion on childhood poisoning.

- Secondary prevention of poisoning: emetic agents

Agents such as syrup of ipecac have been recommended
to induce vomiting following poisoning in childhood. How-

D. KENDRICK

ever, recent work from the USA suggests it does not reduce
Emergency Department use post poisoning or improve
other outcomes*? and its use is no longer recommended
by the American Academy of Pediatrics.*

- Bittering agents

Bitter tasting agents have been recommended as addi-
tions to household products of mild or moderate toxicity
to reduce the quantity of substance ingested by children.**
The impact of their use requires further evaluation.>>*¢

- Poison control centres

Poison control centres have been operational in the
USA since the 1950s. They provide free telephone advice
from toxicology professionals. Callers receive immediate
information and treatment advice regarding suspected
toxic exposures to drugs, chemicals, plants, and other
substances.”” They have been demonstrated to be cost-
effective in terms of reducing health care resource use
in both rural and urban areas.”’** A cost-benefit analysis
from the USA found that poison control centers reduced
the number of patients who were medically treated but
not hospitalized for poisoning by 24% and the number of
hospitalizations by 12% and the average call to a poison
control center prevented $175 in other medical spending
(based on costs in 1992).°7

A recent systematic review and meta-analysis dem-
onstrated that education was effective in increasing the
proportion of families who had the Poison Control Centre
number accessible (OR: 3.67; 95% Cl: 1.84-7.33), and the
number needed to treat to result in one additional family
having the Poison Control Centre number accessible was
only 3 (95% Cl: 2-7).#

5. CONCLUSION

Accidental poisoning accounts for approximately 10,000
deaths in the European Union most of them involving
yound children and older people.®® Nevertheless poisoning
is preventable and can be avoided. Evidence shows that
there are several prevention measures, which are capa-
ble to reduce the poisoning incidence especially among
children. In brief those measures consist of approaches
that combine education, environmental modifications
and passive safety measures in order to prevent the oc-
currence of poisoning or measures that can be adopted
in order to eliminate injury severity or even death in case
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of accidental poisoning. More specifically the following
preventive measures are strongly recommended:

garage items like antifreeze and pesticides. Store these
products in their original containers.

- Store food and non-food products separately. Always
read the use and storage directions of products. In case
of poisoning, read the labels on product containers,
which often give important first-aid information.

» Make sure you have an emergency number next to the
telephone in case of a suspected poisoning.

« Keep dangerous substances away from children: use
child resistant closures, but remember none of these is
100% child-proof. Store products safely, either locked
away or out of reach of children.

« Remember that many products can be potentially
dangerous, e.g. household detergents, medicines, and
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O1 SNANTNPIACELG €ival N Tpitn attia BavdaTtou amd akoUoI0 TPAVUATIONO oTnv Eupwmndikr Evwon. To 2000, mepimou
315.000 BAavaTtol mayKoouiwg armodobnkav o SnANTNPLACELS. AUTH N Epyacia Tapoucotddet: (a) TNV EKTaon Kal TIG
KOIVWVIKO-OLKOVOUIKEG ETIIMTTWOELG TTOU £€XOUV Ol AKOUOLEG SNANTNPLACELG OTIC XWPEG TNG Evpwmaiknic Evwong, (B)
TOUG UTTOKEIMEVOUG TTAPAYOVTEG KIVOUVOU Kal (Y) TIG EMOTNMOVIKA anmodeSEIYUEVEG TTPAKTIKEG TTOU UELWVOUV TNV
mOavoTnTa SNANTNPIACEWV. MEPIKEG ATTO AUTEG TIG TIPAKTIKEG £XOUV CUUTTIEPIANPOEi oToV Eupwmaiké Kwdika Katd
TWV ATUXNUATWY WOTE TO KOIVO VA EVNUEPWOEI OXETIKA HE TNV TTPOANYN ATUXNMATWV. MapdAo Tou ot SNANTNPIACELG
a@OopPOoLV OAEG TIG NAIKIOKEG OPASEG, Ta TTALOIA NAIKIAG KATW TWV 5 ETWV Kal Ta ATopa NAKIAG Avw Twv 65 €TWV gival
O€ HEYAAUTEPO KivOUVOo: cuvenwg 1Olaitepn éupaon €xel 0Ol oe AUTEG TIG SUO NAIKIOKEG OMASEG.
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References

. WORLD HEALTH ORGANIZATION. Poisons. http://www.who.int/
topics/poisons/en/ Accessed 14/12/07

2. GROOM L, KENDRICK D, COUPLAND C, PATEL B, HIPPISLEY-COX J. In-
equalities in hospital admission rates for unintentional poi-
soning in young children. Inj Prev 2006, 12:166-170

3. KOTWICA M, JAROSZ A, KOLACINSKI Z, ROGACZEWSKA A. Sourc-
es of poisoning exposures in children during 1990-1995. An
analysis of the National Poison Information Centre files. Int
J Occup Med & Environ Health 1997,10:177-186

4. MINTEGI S, FERNANDEZ A, ALUSTIZA J, CANDUELA V, MONGIL |,
CAUBET I ET AL. Emergency visits for childhood poisoning: a
2-year prospective multicenter survey in Spain. Pediatr Emerg
Care 2006, 22:334-338

5. PATEL B, KENDRICK D, GROOM L. Trends in children’s attend-
ance at hospital Accident and Emergency Departments for
unintentional poisoning from 1990 to 1999 in the UK. Int J
Inj Contr Saf Promot 2006, 13:55-57

6. PETRIDOU E, POLYCHRONOPOULOU A, KOURI N, KARPATHIOS T,
KOUSSOURI M, MESSARITAKIS Y ET AL. Unintentional childhood
poisoning in Athens: a mirror of consumerism? J Toxicol Clin
Toxicol 1997, 35:669-675

7. PEDEN M, MCGEE K, SHARMA G. The Injury Chartbook: a graph-

10.

1.

12.

13.

ical overview of the global burden of injuries. World Health
Organization, Geneva, 2002

. VINCENTEN J, MICHALSEN A. Priorities for child safety in the Eu-

ropean Union: agenda for action. Inj Control Saf Promot 2002,
9:1-8

. DEPARTMENT OF TRADE AND INDUSTRY. Report of the Home and

Leisure Accident Surveillance System. Department of Trade
and Industry, London, 2003

FERGUSON JA, SELLAR C, GOLDACRE MJ. Some epidemiological
observations on medicinal and non-medicinal poisoning
in preschool children. J Epidemiol Community Health 1992,
46:207-210

WOOLF A, WIELER J, GREENES D. Costs of poison-related hospi-
talizations at an urban teaching hospital for children. Arch
Pediatr Adolesc Med 1997, 151:719-723

CORSO P, FINKELSTEIN E, MILLER T, FIEBELKORN I, ZALOSHNJAE. In-
cidence and lifetime costs of injuries in the United States. Inj
Prev 2006, 12:212-218

HIPPISLEY-COX J, GROOM L, KENDRICK D, COUPLAND C, WEBBER
E, SAVELYICH B. Cross sectional survey of socioeconomic var-
iations in severity and mechanism of childhood injuries in
Trent 1992-7. BMJ 2002, 324:1132



32

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

. SHARIF F, KHAN RA, KEENAN P. Poisoning in a paediatric hospi-

tal. Ir J Med Sci 2003, 172:78-80

. SARIOGLU-BUKE A, CORDUK N, ATESCI F, KARABUL M, KOLTUKSUZ

U. A different aspect of corrosive ingestion in children: So-
cio-demographic characteristics and effect of family func-
tioning. Int J Pediatr Otorhinolaryngol 2006, 70:1791-1797

. SIBERT J. Stress in families of children who have ingested poi-

sons. BMJ 1975, 3:87-89

. BEAUTRAIS AL, FERGUSSON DM, SHANNON FT. Accidental poi-

soning in the first three years of life. Aust Paed J 1981, 17:104—
109

. ERIKSSON M, LARSSON G, WINBLADH B, ZETTERSTROMR. Acciden-

tal poisoning in pre-school children in the Stockholm area.
Medical, psychosocial and preventive aspects. Acta Paediatr
Suppl 1979, 275:296-101

JUURLINK DN, TENENBEIN M, KOREN G, REDELMEIER DA. I[ron poi-
soning in young children: association with the birth of a sib-
ling. Can Med Assoc J 2003, 168:1539-1542

O’'CONNOR PJ. Differentials in poisoning rates of young Aus-
tralian children according to residential location and geo-
graphical remoteness. Inj Prev 2005, 11:204-206

LAM LT. Childhood and adolescence poisoning in NSW, Aus-
tralia: an analysis of age, sex, geographic, and poison types.
Inj Prev 2003, 9:338-342

BEIRENS TM, VAN BEECK EF, DEKKER R, BRUG J, RAAT H. Unsafe stor-
age of poisons in homes with toddlers. Accid Anal Prev 2006,
38:772-776

WATSON M, KENDRICK D, COUPLAND C, WOODS A, FUTERS D, ROB-
INSON JL. Providing child safety equipment to prevent inju-
ries: randomised controlled trial. BMJ 2005, 330:178-181
ERKALS, SAFAK S. An evaluation of the poisoning accidents en-
countered in children aged 0-6. Turk J Pediatr 2006, 48:294—
300

BRAYDEN RM, MACLEAN WE, JR., BONFIGLIO JF, ALTEMEIER W. Be-
havioral antecedents of pediatric poisonings. Clin Pediatr
1993, 32:30-35

LEMBERSKY RB, NICHOLS MH, KING WD. Effectiveness of child-
resistant packaging on toxin procurementin young poison-
ing victims. Vet Hum Toxicol 1996, 38:380-383
OZANNE-SMITH J, DAY L, PARSONS B, TIBBALLS J, DOBBIN M. Child-
hood poisoning: access and prevention.J Paediatr Child Health
2001, 37:262-265

WISEMAN HM, GUEST K, MURRAY VS, VOLANS GN. Accidental poi-
soning in childhood: a multicentre survey 2. The role of pack-
aging in accidents involving medications. Hum Toxicol 1987,
6:303-314

SEEHUSEN DA, EDWARDS J. Patient practices and beliefs con-
cerning disposal of medications.JAm Board Fam Med 2006,
19:542-547

KUSPIS DA, KRENZELOK EP. What happens to expired medica-
tions? A survey of community medication disposal. Vet Hum
Toxicol 1996, 38:48-49

GIBBS L, WATERS E, SHERRARD J, OZANNE-SMITH J, ROBINSON J,
YOUNG S ET AL. Understanding parental motivators and bar-
riers to uptake of child poison safety strategies: a qualitative
study. Inj Prev 2005, 11:373-377

BITHONEY WG, SNYDER J, MICHALEK J, NEWBERGER EH. Childhood

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

D. KENDRICK

ingestions as symptoms of family distress. Am J Dis Child 1985,
139:456-459

SIBERTR. Stress in families of children who have ingested poi-
sons. BMJ 1975, 3:87-89

PETRIDOU E, KOURI N, POLYCHRONOPOULOU A, SIAFAS K, STOIKI-
DOU M, TRICHOPOULOS D. Risk factors for childhood poison-
ing: a case-control study in Greece. Inj Prev 1996, 2:208-211
RODGERS GB. The safety effects of child-resistant packaging
for oral prescription drugs. Two decades of experience. JAMA
1996, 275:1661-1665

RODGERS GB. The effectiveness of child-resistant packaging
for aspirin. Arch Pediatr Adolesc Med 2002, 156:929-933
JACKSON RH, CRAFT AW, LAWSON GR, BEATTE AB, SIBERT JR. Chang-
ing pattern of poisoning in children. BMJ 1983, 287:1468
TENENBEIN M. Unit-dose packaging of iron supplements and
reduction of iron poisoning in young children. Arch Pediatr
Adolesc Med 2005, 159:557-560

KRUG A, ELLIS JB, HAY IT, MOKGABUDI NF, ROBERTSON J. The im-
pact of child-resistant containers on the incidence of paraf-
fin (kerosene) ingestion in children. S Afr Med J 1994, 84:730—
734

BISHAI D, HYDER A. Modeling the cost effectiveness of injury
interventions in lower and middle income countries: oppor-
tunities and challenges. Cost Effectiveness and Resource Allo-
cation 2006, 4:2 doi:10.1186/1478-7547-4-2

FERGUSSON DM, HORWOOD LJ, BEAUTRAIS AL, SHANNON FT. A
controlled field trial of a poisoning prevention method. Pedi-
atrics 1982, 69:515-520

SCHNEIDER KC. Prevention of accidental poisoning through
package and label design. J Cons Research 1977, 4:67-74
PEARN J, NIXON J, ANSFORD A, CORCORAN A. Accidental poison-
ing in childhood: five year urban population study with 15
year analysis of fatality. British Medical J Clin Research Ed 1984,
288:44-46

KENDRICK D, COUPLAND C, MULVANEY C, SIMPSON J, SMITH SJ, SUT-
TON A ET AL. Home safety education and provision of safe-
ty equipment for injury prevention. Cochrane Database of
Syst Rev 2007, Art. No.: CD005014. DOI: 10.1002/14651858.
CD005014.pub2

BOUND JP, VOULVOULIS N. Household disposal of pharmaceu-
ticals as a pathway for aquatic contamination in the United
kingdom. Environ Health Perspect 2005, 113:1705-1711
ZUCCATOE, CASTIGLIONI'S, FANELLIR, REITANO G, BAGNATIR, CHI-
ABRANDO CET AL. Pharmaceuticals in the environment in Ita-
ly: causes, occurrence, effects and control. Environ Sci Pollut
Res Int 2006, 13:15-21

DAUGHTON CG. Cradle-to-cradle stewardship of drugs for
minimizing their environmental disposition while promot-
ing human health. Il. Drug disposal, waste reduction, and fu-
ture directions. Environ Health Perspect 2003, 111:775-785
Return Unwanted Medicines (RUM). Returning medicine
http://www.returnmed.com.au/ Accessed 27/12/07
Department of Health. Implementing the new community
pharmacy contractual framework. information for prima-
ry care trusts. http://www.dh.gov.uk/en/Publicationsand-
statistics/Publications/PublicationsPolicyAndGuidance/
DH_4109256 Accessed 27/12/07



MESSAGE 4:"GUARD AGAINST ACCIDENTAL POISONING”

50.

51.

52.

53.

54.

55.

56.

KENDRICK D, GROOM L, STEWART J, WATSON M, MULVANEY C,
CASTERTON R. “Risk Watch”: Cluster randomised controlled
trial evaluating an injury prevention program. Inj Prev 2007,
13:93-99

LILLER KD, CRAIG J, CRANE N, MCDERMOTT RJ. Evaluation of a poi-
son prevention lesson for kindergarten and third grade stu-
dents. Inj Prev 1998, 4:218-221

BOND GR. Home syrup of ipecac use does not reduce emer-
gency department use orimprove outcome. Pediatrics 2003,
112:1061-1064

AAP. Policy statement. Poison Treatment in the Home. Pedi-
atrics 2003, 112:1182-1185

SIBERT JR, FRUDE N. Bittering agents in the prevention of ac-
cidental poisoning: children’s reactions to denatonium ben-
zoate (Bitrex). Arch Emer Med 1991, 8:1-7

KLEIN-SCHWARTZ W. Denatonium benzoate: review of effica-
cy and safety. Vet Hum Toxicol 1991, 33:545-547

MULLINS ME, ZANE HOROWITZ B. Was it necessary to add Bitrex
(denatonium benzoate) to automotive products? Vet Hum

57.

58.

59.

60.

33

Toxicol 2004, 46:150-152

MILLER TR, LESTINA DC. Costs of poisoning in the United States
and savings from poison control centers: a benefit-cost anal-
ysis. Ann Emerg Med 1997, 29:239-245

HARRISON DL, DRAUGALIS JR, SLACK MK, LANGLEY PC. Cost-effec-
tiveness of regional poison control centers. Arch Intern Med
1996, 156:2601-2608

ZALOSHNJAE, MILLERT, JONES P, LITOVITZ T, COBEN J, STEINER CET
AL. The potential impact of poison control centers on rural
hospitalization rates for poisoning. Pediatrics 2006, 118:2094—
2100

CENTER FOR RESEARCH AND PREVENTION OF INJURIES. Injury Sta-
tistics Portal. Mortality Data. http://www.euroipn.org/stats_
portal/(accessed Sept 2008)

Corresponding author:

D. Kendrick, Division of Primary Care, Floor 13, Tower Build-
ing, University Park, Nottingham NG7 2RD, UK
e-mail: denise.kendrick@nottingham.ac.uk





