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Pm-amn (L‘.CI’OSC]IC)* l]DiSOl]il‘lg il'l 'lll'l(']ltl'—ﬁ\'{‘ (']li]tl]’l:l'l: A Pl’lZlIJl{‘]'l'l I:IF (lt\'C]D])illg l:.'l:l'l.'l]'ltl"lCS

Although developed countries have largely eliminated the problem of paraffin ingestion in young children, many devel-

D])ing countries ]m\'c‘ not, Paraﬂin, LlSl"EI as a ]]O]]]E‘ E‘]]E‘l’g‘_»’ SOUrCE Partic‘ula]']\; in rural area, accounts FD]' a Siglliﬁfallt

percent of paediatric poisoning and can lead to serious health problems, complications and death.

This paper presents a review done by a nurse clinician concerned about the number Dfpacdiatrit Poisonings she saw in

the hDsPitnl in one dcvrloping country, Botswana, The frst stage af sol\'ing the P]‘Dhl{‘]]] is ]Jres::nt-:d in which she

estahlished the extent and cpidcmiolog}' of the issue, Su_ggz:stions for its solution are also discussed. It is hop-:d that this can

sErve both to increase awareness in c]t\'-:]n])ing countries DF tht‘ d:.mgcrs OE Paraﬂ'}n ]JDiSOnan aru:l SEIVE as a 11'10(']!."[ Fo]' nurse

clinicians and researchers in dr\'c]oping countries,
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INTRODUCTION
Importance of parathn® poisoning
Home ingestions are a leading cause of childhood morbid-
ity and mort‘alit}_' in dm'c]o]ajng countries, It has been
reported from: Zimbabwe,' India,** Ghana,* Trinidad *
desert arcas of Israel Nigcria,? the Caribbean® and
]orc].m.g Ofall these countries, paraffin (Kerosene)* is the
most frequent offender in young children, vulnerable
because of their immature respiratory and metabolic
systems as well as their exploratory nature. The uptake of
ingested materials is quick and toxicity occurs by direct

contact as well as t]]rough inhalation, """
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* This fuel source is called paraffin in some countries and
kerosene in others,

Not on]}_' has the case l:atalit}' in South Africa been
reported at the rate DFO.?~1—°/0,'2t]1crc' are other Problcms
associated with accidental paraffin poisoning including
long hospital stays, hta\'}' financial burdens and serious
grief and inconvenience for families. As most accidental
poisoning occurs in the rural areas, transportation to the
nearest health Fﬁc‘ilit}' is often a ]Jrob]-:m. As a result,
some of the poisoning events may not be repo:‘tcd.
However, there is no research that has -::-c]a]orcd acciden-
tal ]Joisoning or ]J.\raﬁ']n i11gt-3tic|n among children in
Botswana,

This paper is based on the clinician’s observations and
evidence derived from fndings from several research
articles that were conducted in various countries where
]3.11'.1[:[:111 still pause a Prob]c‘m like in Botswana, The aim of
the review was to establish the extent and epidemiology of
]Jal'ﬁfﬁn poisoning in the context of Botswana, Spcciﬁca]l}',
the objectives were: (i) to find out the nmgnitudc of

]Jal'ﬂF[:llj-t'C]att‘d poisoning in Botswana, and (i) review
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literature from countries similar to Botswana regarding

]:-araﬂ']n poisoning.

Actiology and symptoms ol paraffin
peisoning
Paraftin cantains hydrocarbons that have a low viscosity,
low surface tension and high volatility, Children whe
ingest parafhn often aspirate the hydrocarbons which
penetrate into distal lung airways, When aspirated, these
hydrocarbons cause irritation that leads to loss of lung
surfactant resulting in chemical pneumonitis. Chemical
pneumonitis is reported to occur in 12-40% of children
hospitalized for parafhin 'L1'1g-:51:i<:|n.s"3

Aspiration or inhalation of even a small amount of
the paraffin molecules has been associated with severe
necrotizing haemmorrhagic pnuemonitis. ' Additionally,
the compromised respiratory function caused by these
pneumonias P]accs the child at a ]]igh risk for other ]ung
diseases like asthma, or tuberculosis,

Children who ingest parathn may present with symp-
toms ranging from Fever, vomiting, Coug]] with intercostal
retractions, decreased breath  sounds, crepitations,
drowsiness, stupor and or convulsions. ™ The latter
symptoms may be indicative of serious central nervous
system  involvement. Management of this poisoning
often requires emergency specialized care. Unfortunately,
chances af getting more appropriate management, such
as that which could be ]J]'O\'idcd b}' sptcialixed ]Joiscm
centres are remote, The use of paraffin as energy source

]1:1-3 ]'E‘?Ll]t(‘('] \'\'it]] Ot]]t‘l’ ﬂE‘Ci(‘]E‘]]tS, SLlE‘]] as hLl]'nS in young,

Risk factors
Risk factors for paraffin ingestion can be categorized into
8% groups: (i) age; {ii} season of the vear, (iii) poverty;
(iv) lj\'ing in a rural area; (v) inadrquatc supervision;
and (vi) il'lﬂ.L‘I.C‘qLL.ltE‘f"i.]]ﬂ.P]Jl’OPL’iJ.tE‘ Packing and starage of

parathin,

Age
Because of their cognitive, ]35}':']10]Dgita] and ]Js:r'thomo-
tor immaturity, young children are at l‘Lig]] risk for home
accidents of all kinds. Toddlers (below the age of three)
are Pa]‘ticu]arl}' at risk of ingesting poisons because t]ac}'
explore their world through the senses. Because their
senses of smell and taste are still l'tlati\'t‘l}' undif-
ferentiated, t]]t)_.' are mare li]-;c]}' to mistake Pamfﬁn for
clear liquids like water, sprite, or lemonade, and drink

it, believing it to be a pleasant drink with which they

are familiar. Studies report a high occurrence of poisoning

. : 547,12, 14216
in children 3 years and younger,™

Season
There is a higher incidence of parafhn poisoning in
summer when the intense heat causes extreme thirst and
sometimes dch}'c‘]ration. A dc‘]]:,‘c‘]]'atcc‘] child will drink
eagerly if they access any Huid., The amount of poison
that may be swallowed will be directly influenced by the
degree of thirst.” However, Tagwireyi, Ball and Nhachi
reported an insignificant difference in the rate of admis-
sions due paraffin poisoning between the summer and

winter months,'

Poverty
Parathn Poisoning also appears to be related c]osc]}' to
the socio-economic status with low-income groups more
li]»;c]:_.' to use Pamfﬁn as an energy source, This is because
Pal'afﬁn is rc]ati\'e]:r' chcap and 1'0:1(‘]1'[}' available even in
rural areas. In many parts of the developing world and
E‘S]DE‘E‘iﬂll}' in sub-Saharan Africa, open fire, using wood is
the main source of energy and Paraﬂ']n is used for illumi-

nation, as both are inexpensive.

Rural areas

Many houscholds in rural areas are dependent on parafhn
for tool:_ing, ]ighting, ]u“at]'ng and 1'tfrigtr.1tion. This
increases the risk of accidental paraﬂin jngc‘stion among
rural children compared with their urban counterparts
whose main household energy source is e]cttricit}'. Reed
and Conradie'” found that 96% of children admitted with
hydrocarbon poisoning came from the rural areas. Con-
sidering the common problem of transport in many rural
areas, it is assumned that many parents are not able to
access health facilities” and therefore a number of poison-
ing events may be not reported, unless the victim appear
distressed .

Inadequate supervision
Inadequate parental supervision has an important rale to
P]a}' in ]Jaraﬂ']n ingestion and poisoning of the young chil-
dren. The young children who are left in the care of their
older sihling's are at hig])tr risk. In many dr\'e]oping coun-
tries, delegating the responsibility of young children to
their sib]ings, often not older than 8—10 years is commeon,
they are often sent to the filling or petrol stations to
purchase parafhn accompanied by their young siblings.

During the trip, the older sibling may be tempted to make
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a stopaver. It may be during this time that the younger
child could grab the water-like substance to drink only to

be ]Joisoncd.

Inadequate packing and storage of paraffin
The use of sub-standard containers for parafhin storage
may add to the risk that young children may mistake it for
something they normally drink. Paraffin containers may
be old beverage containers. Data show that the incidence
is ]Jighest in summer when children actidcnta]]}' ingest
parathin to quench their thirst 5% Another factor that may
contribute to Pa]'afﬁn poisoning is the P]acc af its storage
in the home. Many houscholds have no lockable cup-
boards or other proper storage facilities. As a result, fami-
lies keep parathn in open areas like under the bed orin the
midst of the fﬁmil}"s groceries. In such a situation, Pa]'afﬁn
becomes readily accessible to the young child wha may
not differentiate it from water or a cold drink. Without
standard containers with c]]ildpmof or child resistant lids,
young children may end up drinking from a paraffin con-
tainer, as children are able to open such storage containers

with ease,

METHODS

Asa ]Jatc‘]iat]'it nurse clinician in Botswana, the author was
concerned about the frequent cases of paraffin poisoning
encountered on the Pa::diatric ward, She sought o
establish the extent and epidemiclogy of the issue in the
country in three stages: (i) consultmg what statistics were
available in Botswana that were related ta parathn poison-
jng-, (i) r-:\'icv.'ing literature from countries similar to
Botswana regarding paraffin poisoning; and (iii) doing a
record review of a tertiary hospital in Botswana to find the
incidence of Pac‘diatric hospitalimtions for this P]'Dhlcm.

In spite of the frequency, seriousness and preventability
of this problem, awareness of the problem has been low in
Botswana. As in many c[—:rc‘loping countries, in Botswana,
the epidemiclogy of the problem has not been docu-
mented and preventive measures have not been instituted;
however, some useful statistics were available from the
Central Statistics Office." The statistics found there
revealed that there were population characteristics that
predisposed Botswana to be vulnerable to an increased
incidence of paraffin poisoning. The country has a popu-
lation of about 1.7 million, 80% of whom live in rural
areas where paraffin use is prevalent. The number of chil-
dren under 5 years in Botswana is approsimately 208 273,

and most of these children live in rural areas where

paraffin is the main source of energy. Observational wark
in public health made the author aware that parafhn is
11|:|rm.1]]:r' kvpt in the hut or room that is used h:r' all
members of the famil:,‘ inc‘]uc‘]ing young children, It may
be for easy access or because the room or hut is the only
space available for the family. Lang, Thuo and Akech™
also reported this practice in Kenya. Like other develop-
ing countries, Botswana has no mandator}' safet:r' Policics
regarding the containers used for dispensing parafhn and
individuals can be PLu‘thase it in any form of container,
from most community stores, shops or even a kiosk
{semausu). Botswana does not have a poison control
centre or primary health personnel skilled in the manage-
ment of commaon Poisonings.

However, Botswana has no official government statis-
tics on the epidemiology of parafhn poisoning. The avail-
able statistics is not disaggregated. This makes it difhcult
to identify specific linkages of data, The author searched
for information on the neighbouring countries that have
similar Popu]ation and ccologic‘a] characteristics,

Studies were found fram South Africa, a country with
many similarities to Botswana. A study of young black
children in South Africa found parafhin poisoning to be
responsiblt for 59% aof childhood Poiso]1i11gs.2° It is the
commonest cause of acute accidental childhood poisoning

amaong the black paediatric population in South Africa, ™"

Zimbabwe and Ken:r'a also ]'-C‘]JD]TE‘{'] similar ﬁndings. L1

These findings are relevant to Botswana because it is
geographically and socially similar to South Africa and
Zimhabwe. Like these countries, Botswana has large areas
of rural families with young children, and these families
use paraffin as an inexpensive, common source of home
energy. Also like South Africa and Zimbabwe, Botswana
has no clear governmental safety regulations concerning
the packageing, selling or storing of parafhin even though
its c'onsum])tion in the rural areas averages 2.9 L/maonth
per household,™

With the knowledge that Botswana's population statis-
tics indicated a vulnerability to paraffin poisoning and
those two countries adjacent and similar to Botswana had
found a signiﬁmnt incidence of the ]Jl'oblcm, the author
began the third step of her research. She received permis-
sion to do a secondary analysis of the unpublished institu-
tional data from one major referral hospital in the
country, She inspected the database for pacdiatric admis-
sions between the years of 2003 and 2004, The total
number of children admitted bhecause of any kind of

poisoning during this time was 116, OFf these, the mast
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frequent cause of poiscning in young children was paraf-
fm; 55 or 47.4% of the 116 admissions were for paraffin
poisoning. As these data were obtained from the referral
center in Botswana, it would be expected to represent
only the most serious of the parafhn peisoning cases and
thus may actually be an under-representation, Children
from rural areas where paraffin poisoning is most likely to
occur would be admitted first to local hospitals and only
referred to the tertiary hospital if the situation was so
serious that it couldn’t be handled at the primary or dis-
trict level, This documentation made it clear that paraffin
peisoning is an important, but pre\'iousl}' m1ap]31'tciat-:d,
paediatric problem in Botswana. This documentation is

the first step towards initiating steps for prevention,

DISCUSSION
The importance of this review is two folds: (i) it ]a}'s the
mandate for preventive measures and provides a baseline
against which the effectiveness of the intervention can be
comparcc‘]; and (ii} it ]Jro\'i-r]rs an ::xamplc of how clinical
abservation research in dc\'cloping countries can ]DI'DC-C‘CEI.

This stud:r' made it clear that Paraﬂin Poisoning in
Botswana is a serious P]'ohlcm; and it is important that
preventive measures be initiated. Three types of primary
prevention regarding childhood poisoning seem to be
most relevant: (i) cq']ucm:ing parents; (ii) cc]LLcnting Com-
munities; and {iii) providing child resistant containers,
Although preventive education for parents and communi-
ties does exist in Botswana, before choosing to devote
significantly more money to broaden this approach, it
is important that the success of the approach to child
resistant containers be considered a viable O]Jtion as it
has been experienced in other countries—hoth developed
and de\'c]oping.

The usefulness of the child resistant containers was first
tried in the USA and UK, and was shown to be far supe-
rior ta previous educational approac‘])cs,n but it is impor-
tant to determine whether this is also the a])ProPriatc
solution for develaping countries. Krug and others con-
ducted a comparative study of the incidence af paraffin
poisoning in two South African communities, one of
which had been given child resistant containers and edu-
cation and the other, which received only education
regarding parafhin poisoning. The incidence of paraffin
poisoning in the community receiving the child resistant
containers dropped by 47% whereas the community

receiving only education showed no change in incidence,"?

A similar 50% decrease in poisoning was also shown in
anather study in South Africa.”™

3till in South Africa, the child resistant containers have
been shown to be cost-effective compared with the
expense involved in the management of the victims of
paraffin poisoning.* And, of course,, the non-financial cost
of the loss of a child must be considered. Governmental
strategies are needed to improve packaging and dispensing
of paraffin in Botswana and, child resistant containers
might be a more practical recommendation.

The authar believes that the second important contri-
bution of this article is providing a model for clinical
nursing research for other developing countries. Devel-
oping countries do not often have the sophisticated
datasets, computer ana]}'sis ta]ani]iti::s that more devel-
D]JE‘('] countries ]m\'c, anid thr}' have clinical issues that are
different and r-:t[uir-: different approac])-:s. This stud}' is an
example of approaching a clinical issue whose importance
has not even been appreciated in a country and for which
data are not easily available. Concerted effort is required
in developing toxicological database that can be useful in
sc'tting upa ]Joison centre for the country as there is none
at the moment,

In conclusion, it is hoped that this paper has contrib-
uted to the renewed awareness of parafhn poisoning in
developing countries and to the methads of approaching
clinical Prob]cms in (‘]::\'e]oping countries, The ]DI'D]JDS-C‘L'I
P]'m'::ntat]'\'t cost-effective measure of ac]o]:ting child
resistant lid ]J.\raﬂin containers is in line with the ])]‘i]]]a]':r'

hca lt]] -care strate g:f FD r Botswana,
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