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SUMMARY

CHILDHOOD THERMAL INJURIES

THE DISEASE AS SEEN AT THE KENYATTA NATIONAL HOSPITAL
OVER A TWO YEAR PERIOD SEPT. 1977 TO SEPT. 1979



Burns (Thermal) injury la a common eanso of
admission to the hospital* All ago groups are affected*
Majority of thermal injuries do occur in children belov
fifteen years of age* The symptoms of thermal injuries
are obvious* The physical signs and diagnosis are made
by seeing the patient* There 1is little confusion
between burns Injuries and other diseases*

Thermal 1njuries are taken for granted by all
those who manage these patients* The patients are
usually admitted9 treated and discharged home and no
more 1S thought about the root cause of this disease*
Pew people realise the long term effects of thermal
Injuries to those affected* In our set up we rarely
follow up those patients to be able to evaluate their
disabilities arising from the burn#s injuries* With
this in mind 1 therefore undertook this study to proves

O) that for every child admitted to hospital
with a thermal i1njury9 there may be social
factors behind his accident*

an that economic factors are Involved iIn the
causation of burns iInjuries*

atn that thermal injuries are largely preventable*

In my two year prospective study | analysed various
social circumstances that surround these patients* |
also analysed the causative factors of these accidents
Iin detail* The study was carried on two hundred and
eighty-four children admitted to the Burns Unit at
Kenyatta National Hospital* All the patients analysed
were between one year and fifteen years of age*



60*2% of the patients were males and 39*8% were
females* 963 of all the patients reported to hospital
within twenty-four hours from the time of injury* The
remaining four per cent were delayed, because of diffi-
culty iIn transport, or because they went to another
hospital or health unit but later were transferred to
Kenyatta National Hospital* The study has shown the
various causes of burns and has revealed that certain
age groups of children have a higher risk than the rest
of the population* The study has highlighted the areas
in the house and iIn the community where thermal injuries
are likely to occur* It i1s shown that males tend to be
more prone to Injury as compared to the females, the
ratio of 2 t 1* Toddlers are likely to get scalds in
the kitchen or dining hall, while the other age groups
recieve fTlame burns outside the house* Thermal injuries
are more common in the large and congested family units*
The study has also shown clearly that most children
receive burns at the time when there is no responsible
adult present* This is relevant to our society because
most children are left at home under the care of other
children* The nature of work of the mother does influe-
nce the Incidence of thermal injuries* 68*6$ of all the
mothers who”~chlldren were burnt were full-time employed*
The study has revealed clearly that thermal injuries
are very prevalent in low Income earners and the un-
employed* 70$% of all the children burnt came from this
group.

Thermal injuries are a public risk, there is a need
for a National prevention programme for thermal injuries*
Education of the whole population and legislation to
protect fire heaters and other places would be a big
step in reducing the mortality and mobidity of this
disease*



CHAPTER I

INTRODUCTTION



PURPOSE OF THE PRESENT STUDY

Accidental 1injury is probably the most common
cause of illness between the ages of one year and
fifteen years* However iIn most developing countries,
like ours this may not be wholly true* Infectious
dlsease9 malnutrition and its associated complications
seems to be the commonest cause for Illness of most of
the children* At Kenyatta National Hospital total yearly
admission of children is about 69500* Of this over
6000 1is due to infection and malnutrition (Kenyatta
National Hospital Records Department)*

There is a general realisation of the fact that
the problem of children is due to Infection and poor
feeding and positive steps to combat this have been
taken* There i1s a well established National Maternal
Child Health/Famlly planning programme to deal with
this problem* Thermal injury is not yet a recognised
disease iIn the mind of most people including the medical
workers* As | worked iIn various up country hospitals
I was surprised by the way burns are managed* Usually
the patients are dumped in a general surgical ward*
The management is haphasard* No attempt is made to
think of the cause of the burns and nobody thinks of
the possible sequelae* No reappointments are made for
this patient to be assessed again at a later date* As
a result there are many people iIn this country9 with
ugly scars9 and with disabling and incapacitating con-
tractures*

#

When 1 started my post-graduate studies it was

fortunate my first rotation was in plastic unit for



which "Burns Unit" forms an Important unit* As |
worked In tho unit 1 decided to look deeply Into the
social and causative factors surrounding burnt child-

ren* My aim In carrying out this study iIs to show
thats

) thermal (Burns) Injury Is an Increasing
common disease of the children and that
Its time for everybody to realise the
importance of this disease*

() that the social and causative factors of
this disease are largely known*

(ill) that this disease Is largely preventable
and that there Is a need for formation of
National Thermal Preventing programme In
order to reduce the mortality and morbidity
of this di

There are attempts In this country to improve the
management of thermal Injuries* At Kenyatta National
Hospital plastic surgery iIs now recognised as a discipline
of its own* It is headed by a Senior Lecturer on the
University side and a Government Plastic Surgeon* A
"Burns Unit" has now been established and it i1s fully
functional* The unit is the only one of its type and
was set up in 1975* It is headed by a Senior Plastic
Surgeon, a Surgical Registrar and a Nursing Sister in
Charge* In all other parts of the country burns cases
are usually managed and admitted to general surgical
wards* They are managed by doctors other than plastic
surgeons* This unit has all the facilities including
a theatre for the management of burns* It caters for
all adults including children suffering from burns of
sufficient severity to warrant admission* The unit 1is



also a referral centre for the rest of the country*
During the past three years the unit has admitted

an annual average of one hundred children. These are
burns of enough severity to warrant admission. This
is about 0.4% of the total number of children admitted
yearly at Kenyatta National Hospital.

The above figures give the iImpression that child-
hood burns is a problem of little magnitude at this
hospital. However, it must be realised that this in-
cidence takes into account only that total number of
children whose burns are serious enough to warrant
admission. There are no figures for the number of
burns that are managed on outpatient basis. Further-
more there is a self-selection of patients admitted
to Kenyatta Hospital. Majority of patients come from
the low income and unemployed groups. Many of the
high i1ncome and rich groups have their children admitted
to private hospitals. Therefore these figures are not
a true representation of childhood thermal injuries as
seen at Kenyatta National Hospital.

The magnitude of this problem and 1ts significance
derives from the fact that it iIs associated with burning
and obvious likely sequelae. Mortality is high In those
children who receive over ten per cent deep burns. The
overall mortality in my study was six per cent. In
centres where there are no proper fTacilities mortality
may be as high as 15 - 20%. Those who have deep burns
will need skin grafting to hide their ugly scars. About
an eighth of all those burns will develop contractures
that need highly sophisticated plastic operations to
correct. More often the correction is never perfect.
Those receiving thermal injuries carry the scars of the
incidence for life. It is this that makes this disease
unique.



A REVIEW OF THE LITERATURE

Burn®s injury is now being recognised as probably
the commonest childhood disease* In response to this
a Journal for the International Society of Burns was
formed iIn 1974* The need for international co-opera-
tion iIn the management of burns has now been fully
recognised* This society works iIn close association
with World Health Organisation iIn matters regarding
burns injuries* Leokaprio (1978) at the 5th Inter-
national Congress of Burns emphasised the need for
recognition of Burns injury syndrome* The creation of
a Burns Unit or Centre iIn every country has been over =
ephaslxed (References 1, 3, 8, 12, 14, 27, 32, 42, 56)*

The aetiological factors involved iIn burn injuries
are the same all over the world* There is a difference
of agents Involved due to different stages of sophisti-
cation and civilisation of the various countries* For
example there are more electrical injuries iIn developed
countries as compared to the developing countries*
Scalds are common and in children are caused by common
fluids found in the kitchen, Tea or Coffee fluids being
the commonest* In my studies, porridge features promi-
nently* R* Bovayad Agha (1978) in Algiers showed that
scalds are the commonest burn injuries* From the lite-
rature many authors agree with these findings (References
2, 3, 4, 8, 11, 13, 15, 20, 24, 26, 28, 29, 42, 47, 56)*
Majority of scalds occur in the home environment and
generally associated with children* In developed coun-
tries scalds also occur In the factories and iIndustries*
These usually Involve adults who are employed*



Pire is closely associated with burns. Flame

burns are common 1is bigger children and adults. In
adults they occur as industrial hazards and therefore
are common 1in industrialised countries. In poor

countries flame burns are very closely associated with
events In the house. Most families use fire for cook-
ing. The burns are therefore found in the childhood
group. They occur both indoors and outdoors. Indoors,
they are associated with cooking agents. A charcoal
burner is a common domestic cooking agent involved with
flame burns. Domestic heaters and electrical instru-
ments are two commonly involved other iInstruments.

The incidence of burns injuries varies greatly in
various countries. The problem is that many countries,
have no epidemiological studies of burns. These are
countries in which burns are not yet fully recognised
as a disease entity and there are no specialised cen-
tres for Burns at all. However it is shown in various
references that burns is a common disease of childhood
in many countries. In highly developed countries it is
the commonest ailment that bring the children to hospital
(T. Nagasaki, Burns Vol. 5 1978). In developing countries
the incidence of burns is much lower compared to mal-
nutrition and infectious diseases. In my study burns
formed less than 2$ of all the total childhood admissions
to hospital (Kenyatta National Hospital Records Depart-
ment). Kaokab Karim (1974) 1in his study has shown that
incidence of burns is very much related to overcrowding,
poor housing and lack of proper medical facilities and
Ignorancee

Burns are strongly associated with the socio-
economic factors in the society. The incidence of burns



Is higher iIn the poor communities* In a speech by
Leokaprio (1978) to the 5th International Congress

on Burn injuries, the association of socio-economic
factors with Burns was well outlined* There are many
families that stay in single roomed houses* In such
situations the incidence of burns has been directly
related to the size of the family* the more the
number of children, the higher the number of burns*

In poor families the parents spend most of their

time working elsewhere to earn a living, usually
leaving the ehildren to themselves or to another child
to look after them* The lack of a responsible adult
to look after children has been clearly associated
with high Incidence of burns* Disturbed marital status
IS now a recognised factor iIn the causation of burns*
The battered baby syndrome 1i1s a well known entity
(inferences 3, 6, 7, 8, 11, 15, 24, 26, 28, 29, 39,
40, 43, 47, 48, 61)*

Certain groups of people are prone to burns be-
cause of predisposing conditions* These are drunkards,
epileptics, smokers and leprosy patients* Bhatinagar
(46) 1n 1976 showed clearly iIn his study that burn
Injury was a complication of epilepsy* He concluded
that treatment of the primary condition was the only
cure* These groups of patients are usually socially
forgotten, usually living a living alone iIn extremely
poor conditions*

Burns may occur at all ages* The two peaks of
burns iIn life occur during childhood and the very old
age* The toddlers have the highest incidence of burns*
This may be due to lack of parental care for those who



come from poor social backgrounds* However toddlers
are fTascinated with the presence of objects and are
unintelligent* (References; 2, 3, 5, 8, 10, 11, 15,
24, 26, 28, 61).

Burn injuries are among some of the most unplea-
sant accidents that do occur* They are associated with
horrifying experience to the patient* Majority of
patients receive burns when they are fully conscious
and can witness the accident* Patients experience
intolerable pain, no wonder pain relief is a most
important first aid management* Patients continue to
experience pain throughout the cause of their disease*
The burnt patients have invaribly a prolonged stay in
the hospital* Those with extensive burns remain under
the care of the doctors throughout their life time*
Flora (1972) found that the length of stay of patients
depended on many factors* He concluded that the length
of stay of these patients was longer than for other
diseases* Following a burn a patient remains with a
permanent scar; this has many implications to the
future of the person involved* For ladies it may mean
a whole future lost* Patients have committed suicide
later after successful treatment iIn burns centre* A
small percentage of patients develop severe disabling
complications* Loss of function of a limb is a serious
complication needing change of profession and proper
rehabilitation* Formation of keloids 1s a common com-
plication especially iIn the black patients* Massive
frontal keloids are Impossible to manage* A burns scar
Is a known premalignant condition and the development
of marjollns ulcer (squamous cell carcinoma) is well
documented* Amputation is necessary iIn severe burns of
the limbs*
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Burns injury is a total disabling disease*
Many patients who receive burns remain with a perma-
nent reminder of the disease in their lifetime* Re-
habilitation of these patients 1Is necessary* In some
cases rehabilitation needs to be extended to the whole
family of the patient* Leader (1978) believes that
families of burns victims should receive help through
regular group meetings* Papp (1978) stressed the need
for health education of inpatients and the need for
psychiatric help to these patients* All burns centres
should be attached to a rehabilitation centre, and
rehabilitation personnel should be part of the manage-
ment team of a Burns Unit* (References 3, 9, 10, 13,
16, 17, 18, 19, 21, 22, 23, 38, 44, 49, 50, 52, 54, 56,
58, 60, 67, 68)*

It is now accepted that the best treatment for
burns 1s prevention* McloughlIn (1979) 1in his study
entitled "Burns Education” stressed the Importance of
health education and outlined various measures to help
reduce the Incidences of burns* Prom the socio-economic
and aetiological studies it has been shown that factors
assocliated with causative agents of burns are all pre-
ventable* Ve have seen that burns are common among the
poor people who are illiterate, live In poor housing,
with chronic congestion* In my study 1 have shown that
children left without parents have a higher 1incidence
of burns* 1 have shown that there is a higher Incidence
of burns iIn families which are unstable* Most studies
have shown that scalds generally occur indoors and that
the factors Involved are preventable* Keswan (1974) devo-
ted his study on how to prevent burns* He outlined
simple rules that would reduce the incidence of burns
that occur indoors* (References; 1, 3, 4, 5, 6, 7, 15,
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20, 24, 42, 55).

In the developed countries prevention of burns
Is a state policy which 1s governed by a legislation
act* The law governs all fire places and all electric
heaters* All fire places must be guarded and made
out of reach to the toddlers* All fire heaters must
have protective bars so that direct contact with the
hot metal 1s not possible* In Australia (T*P* Joseph
(1979) et al) since the introduction of this legislation
there has been a reduction in the number of burns caused
by electric heaters* In this country there is a legis-
lation under "Public Health Act" governing fire places*
However 1t appears the law I1s not being enforced* In
order for legislation to be effective it must be sup-
ported by the state and enforced through the state
machinery (References 1, 3, 4, 5, 18, 20, 24, 42, 48,
55, 56, 61)*

The Burns prevention programme must be well planned
in order that people at all levels of the society are
reached* Now most countries are beginning to Include
"child safety" in the school curriculum* The children
are taught about the hazards of fire and scalds* This
section is made compulsory teaching and children are
examined in the subject* It is hoped that when the
children become parents they will be able to put their
knowledge into practice and reduce the Incidence of burn
Injuries during their generation* The use of audio-
visual aids, films and mobile travelling teams iIn the
remote areas of the country is effective* The people In
the remote areas are also i1lliterate groups and can
only be reached by teams that go down to the villages
where they stay* They must be taught in their own



vernacular language, and great care he taken not to
force them but cleverly convince them to accept the

new knowledge* It la also necessary that people in
Important public places such as doctors, nurses and
teachers should be reached first* Such people should
be included In the programme* T*P. Joseph (1979)

et al has proposed a prevention programme for South
Australia State for reduction of burns injuries* Good
transport facilities are necessary for the success of
such programmes* In this country such a programme
would need to learn alot from and probably be initially
associated to Maternal and Child Health Programme which hi
a well established and successful organisation*



CHAPTB> TWO

METHODS.
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The Burns Unit at Kenyatta National Hospital
admits children and adults from all over the country*
It Is a referral centre for the oountry and also the
only Government Burns Centre In the City of Nairobi*
This has been a prospective study for all children
admitted to this unit from 1st September 1977 to 30th
September 1979* The study Is confined to children
aged one day old to fifteen years of age* The unit
admits only those cases that are serious enough to
need admission* Most of the times a number of cases
that are seriously burnt do not get admitted befause
of the Inavallablllty of beds In the unit* . Such cases
are treated In the Casualty Observation Ward* sometimes
until they get better and are discharged home* The
The Casualty Observation Ward has indeed become a burns
unit centre out of sheer necessity* All the patients
In ay study were from the Burns Unit proper*

For every child admitted to the unit a detailed
inquiry Into the social circumstances surrounding the
child was made* The actual causative agent of the burnt
was asked for* In order to do this a proforma was de-
signed* The proforma contained all the necessary ques-
tions to enable me to know the social circumstances of
the child and family and the actual aetlological factors
Involved* The forms were completed at the time of ad-
mission and reehecked at the time of discharge* The
forms were completed by me or by the nurse on duty on
that day of admission and on the day of discharge*

The study was restricted to those admitted only*
as | found i1t difficult to have a good follow up of
the out patient burnt children* The out patient burnt
children are irregular In their clinic attendances*



It 1s also difficult to find tollable i1nformation
about the children and their families* Usually the
child is brought to the clinic or hospital by a maid
or a relative who 1« not willing to answer all your
questions* Majority of the out patient children
attend burns clinic only for a short time and decide
to go to other hospitals at their own discretion*

In this two year period a total of 284 children
below the age of fifteen years were admitted and treated
In this unit* They were all of African origin* 60*2"
were males and 39*8# were females* The Information
gathered from the analysis of this proforma collected
on 284 cases admitted during the period from September.
1977 to September 1979 forms the subject of this study*



*

CHAPTBI_ _

RESULTS
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This study yielded three categories of information,
namely; the sociological factors*causatire factors
and the severity of injury* The sociological factors
in this study bear a close relationship to what is
happening iIn onr society at present* Kaokab Karim et
al (1974) in his study showed that burn injuries in
children occur in overcrowded and poor housing condi-
tions* Re emphasized that lack of medical facilities
and iIgnorance were associated with increased inoldences
of burns* Lack of parental care especially the mothers
(Nagasaki 1974) 1is an Important sociological factor in
the cause of burns in children* Nagasaki found that
such children sometimes experienced more than once iIn
given period* U#H* Keswanl (1975) found that majority
of burns occurred at home, and that these were homes
where life was difficult* Usually they were single
roomed homes, there was floor level cooking, overcrowd-
ing was rampant and there were defective heating appli-
ances with playful children*

The younger children tend to suffer from scalds*
This is probably because they are usually confined to
the house* Yiacoumettis et al (1975) analysed the
causes of burns in children and showed that scalds were
the commonest causes of burns* In some parts hot be-
verage (coffee) was the commonest causative agent* In
his study he showed that burns due to flames were
commoner in the older group of children* The causative
agent being the matchstiok flame* In this study hot
porridge figures significantly as a common causative
agent* Fire from the Jiko (charcoal cooker) 1is a common
causative agejit* This is probably because of the fami-
lies analysed are of low socio-economic income, hence
they use the charcoal burner as the means of providing



fire for cooking and warming*. Wood (1979) also found
the same iIn a rural community*

This study again showed that inflammable gases
produce deep burns (lluir A Barclay)* Hot flames or.
hot metal bars were also associated with deep burns*
Involvement of clothes was not a significant factor
in the extend of burns iIn this study* This iIs contrary
to other studies elsewhere (Gordon et al)*

Racial origin of parents

All the children seen in the Burns Unit were of
African origin* These children came from approximately
two hundred and sixty families (260)* Bight (8) of the
children were orphans* The remaining sixteen (16) were
those who had received burns more than once iIn the two
year period studied*

Kenyatta National Hospital 1is situated in Nairobi
City where the concentration of all races is the highest
in the country* However, it is clear that the patients
treated must be self selected* The Hospital caters
for the low Income groups* The Africans who are econo-
mically well normally do not have their children admitted
at this hospital* The Aslan Community have their own
community hospital where their children are treated*
The white races have also their own hospitals* This
factor therefore Introduces unavoidable bias in the
distribution of burns iIn the population around Nairobi
Province* It i1s true that burns occur in children of
other races, but one would need to extend his research
beyond Kenyatta National Hospital in order to include
them iIn such study (see table one next page)*



Table 1,
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facial Origin of Parenta

Race

Africans

Aslans

Europeans

Others

No* of patients

248

Percentage
of series

100
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Occupational status of parents

Every parent or guardian was interviewed carefully
to ascertain the nature of work he does* On this basis
I divided the occupational status of the parents into
various categories as shown In Table 2* This division
reflects their economic Income as well as their social
status* 70% of the parents came from the unemployed
or from the low income group* This percentage IS very
high compared to similar studies by Joseph et al (1979)
in Australia* In this country there is no medical
Insurance covering such groups, and therefore they can
afford to take their children only to Government
hospitals like Kenyatta* Host of the manual workers
work on sort of temporary terms* This they can lose
their job any time, and one should perhaps regard them
as a large group of unemployed*

Only seven (7%) oer cent of the parents came from
high Income group, namely the professional and adminis-
trative group* When 1 talk of professional and admini-
strative | Include the doctors and administrators like
the District Commissioner* This group of workers is
well paid comparatively* They are covered by a medical
scheme known as National Hospital Insurance Fund (N*H*1*F)
which will pay for their medical expenses at any private
hospital their children may be admitted* In addition
to this they have got fixed amount of money to be spent
on their medical bills, the amount depending on their
seniority iIn the Ministry* Thus they are able to take
their children with burns for out patient treatment in
the private hospitals* This explains the reasons why
their attendance at this hospital is low* From Table 2
it 1s also seen that the number of farmers is small*
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I noted that moat of the children of farmers did not
come from Nalrobi9 but had to be transferred from the
outlying districts* Most of them were in fact transfers
from the District Hospitals* | would hare expected

the percentage of clerks and office workers to be higher
but again this group usually i1s not well paid and they
tend to hare large families* Howerer9 this group 1is
still the largest fully employed group that is iIn this
series*
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Table 2.

Occupational status of parents

Occupational Group Percentage
of series

Professional and
Administrates 7

Clerical and other

Office workers 15
Farmers/Miner8 8
Craftsmen/Labourers 45

Domestic workers

Unemployed or not
known 25



Martial status of parent*

The marital status of parents was divided into
five categories as shown in Table 3* This information
was based on what every parent said himself or herself*
No particular identification was asked for to prove
what was said* In the case where the two parents were
not living together as a family it was the parent who
stayed with the child that was interviewed and recor-
ded in the study* In the cases where the marriage was
disturbed9 it was sometimes difficult to categorise
the status of the parent* A number of ladles were un-
willing to be known as unmarried and usually gave
ficticious names of husbands* In our society the
terminology of separated marriage does not quite really
apply* Usually the lady stays alone but she will con-
tinue to be visited by the husband irregularly and yet
continue to bear children with the same man*

This pattern of marital status differs significantly
from studies carried out in Australia and other develo-
ped countries* Joseph etal (1979) found that over 67%
of all their parents were married* Unmarried mothers
In their study was only 3™ In this study about one
third of all the parents (mothers) were unmarried*

This 1s proportionally much higher* 69~ of all the
mothers involved came from homes where marriage was at
least superficially disturbed* It would therefore
appear that burns are common in families where there la
only one parent or the marriage 1is disturbed*

Majorityyof this unmarried mothers are young girbs,
usually school dropouts* They come from poor homes*
They live with their parents or live alone in single
boomed houses* Majority are temporarily employed9 with
poor monthly income* Their children are therefore at
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higher risks of getting burnt.Leokaprlo (1976) mentioned
clearly that burns are common in difficult situations*
much as poor housing and congestion* Usually the
mothers find 1t necessary to leave the child under the
care of somebody else while they go on duty*
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Tabled#

Marital status of parenta

Status Percentage of series
Married 39
Divorced s
Separated . 19
Widowed 12

Unmarried 30



Mothersl patire of work

The mothers wore divided iIn three groups according
to the nature of work as shown in Table 4* By full
time work 1 mean those mothers whose work occupies the
whole day from morning to evening, but are at home in
the late evening and night* The pArt time workers
are those who are away for only half of the day or
only a few hours but come back at home* The mothers
not working are those who are always at home with their
children* They have no employment of any sort, per-
sonal or public and could be described as housewives*
They depend on their husband or other people for dally
needs of life*

In an urban centre like Nairobi the circumstances
demand that everybody should be able to work in order
to meet the dally demands* Life iIs expensive and this
Is why about 7&f> of all our mothers are working* There
iIs no alternative but to work for salary* Consequently
these mothers, in their abscence must put their child-
ren under the care of somebody else* They usually
employ young girls, to look after their children* These
maids (ayas) are usually below twenty years of age*
Thus a child is left to look after other children*
This 1s because it is cheaper to employ the young girls
as compared to employing an adult* As is shown in
Table 9* usually there i1s no responsible adult at the
time of the child being burnt* The employment of young
maids is an economic necessity* This factor is asso-
ciated with the.increase of burns in children of mothers
who are workljim* This i1s obvious when one analyses the
results as shown in Table 9* In the civilised countries
the majority of women with the children do not work
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until the children are of age* They devote their
time to looking after the children* Joseph et al
(1979) in a similar study, 75" of the mothers were
not working* while only 12# were fnll time working
mothers* The socio-economic conditions iIn Nairobi
are such that the mothers have got to leave their
children under oare of somebody while they are work-
ing* This 1is associated with Increased incidence of
burns in this group of mothers*
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Table 4«

Working mothers

Nature of work Percentage of aeries
Pull time 66 =6
Part time 6.3

Not working 25*1
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Number of children In a family unit

The number of children In the family unit it
shown in Table 5 Bach mother was Interviewed to
establish the number of children iIn her family* In
some cases two families lived in the same house* In
such cases the two families were counted separately*
In some families there were children who belonged to
relatives of the parents and lived with the family for
one reason or another* Such children were counted as
iIfT they belonged to that family*

The distribution of children per family 1is what
IS expected for this country* Many people have large
families* A minority of the population practices
family planning and a Minority see the need for a
smaller mumber of children* From the studies over 70%
of the families have more than four children* The
families with a smaller number of children are usually
young famlliesf who are in the process of getting more
children* It is Just a matter of time and the family
will become large* From Table 5 i1t is clear that
majority of the children iIn the Burns Unit came from
large family units* This observation could be explained
In two wayst majority of families have got large num-
bers of children* Therefore by chance most children
who are burnt will come from large families* It is also
true that burns are more common in large families*
These are the same families where the parents are low
income earners and therefore belong to the low social
group* They usually.live in small houses, more often
single roomed,, houses* Congestion 1is usually rampant*
The fire places are on the ground level, and usually in
the same room as the sitting room* This 1is iIn evidence
of Leolcaprio’s statement that burns are more common in
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difficult situations such as noor housing and conges-
tion.
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Table 5,

Number of children In family unit

Number of children

t
2-3
4-6

Percentage of
series

3,0
10.8
24,2

62,0



Previous accident! of Burnt children

It 1s known that some children may be prone to
accidents* | therefore interviewed the parents carefully
about the health history of their child* Apart from
previous burns 1 asked whether the child had been in-
volved iIn other accidents, as falling complicated by
fractures or being hit by moving cars, or anything
that made it necessary for the child to be treated or
admitted to hospital*

89” of all the children had no previous history
of burns as shown from Table 6* It i1 Interesting that
no parent was willing to give a history of epilepsy*
This may be because traditionally epilepsy iIs supposed
not to be revealed outside the family circles* However,
197 of all the burnt children had previously attended
hospital for other iInjuries* In most cases the parents
could not remember exactly the reason for attendance*
This group would need further study in order to be able
to indicate whether a child or family i1s accident prone
or not*
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Tables*

Previous accidents of burnt children

No* of aceidente Percentage of eerlee
None 83
1 10



Captation of scalds

Accidents due to Thermal injury are usually
generally referred to as burns iIn a generic sense*
There 1s usually no differentiation made between burns
due to moist heat and those due to dry heat* In analys-
ing the causes of burns it iIs necessary to make a defi-
nite distinction between the two causative agents*
Scalds are due to moist heat, and burns are due to dry
heat usually flame* Scalds are known to be more common
in children than burns*

Kirkham (1974) in his study of a social survey of
thermal injuries iIn South Australian children showed
that scalds were the commonest thermal injuries usually
below the age of ten years* The injury usually occurred
within the house* Roding (1974), 1in epidemiological
study of burn injuries iIn the German q$mqgatlc Republic
also that scalds were commoner in children* The ratio
of scalds to burns in children in most surveys is 2 to 1
Ylacoumeths (1976) et al made a detailed analysis of
burns in children* He showed that majority of childrens
burns occur indoors and that scalds were comparatively
more common than burns*

I have In the oncoming pages analysed the various
factors that are Involved iIn the causation of scalds*
In some cases | have compared In various tables the
incidence of burns and scalds* In Table 7* 1 have com-
pared at various ages the percentage of scalds and burns
and Table 8* shows the two compared for sex* A detailed
Inquiry was made to establish the actual agent that
caused the scalds* The pattern of scalding agents in
Table 11 1is similar to other studies elsewhere* Joseph



et al (1979) found that hot water was the commonest
scalding agent of childhood burns* In my study por-
ridge Is undoubtedly the commonest cause In most
families* As most of the scalding agents are common
household foods and beverages, the children usually
come In contact with them In the house*

Age. of patients

Although burns are common 1in childhood, it is also
known that there are peak incidences according to the
ages* Table 7* shows the Incidences of scalds and burns
at various ages upto fifteen years of age* Majority of
burns occur iIn the first three years of life, thereafter
the incidence seems to decrease* The Tirst three years
is the toddler age when the children are exploring the
environment for the first time in life* Both scalds
and burns are equally common to this age*

In this study the barns and scalds occur with
equal frequency* Joseph et al (1979) iIn their study
found that both scalds and burns were commoner in the
first three years of life* They also found that for
burns, there tends to be a second peak iIncidence at
around fifteen years of age* This incidence was attri-
buted to children playing with explosives outside the
house at that age* Usually the toddlers received in-
juries when they accidently pulled a container into
themselves, pulled a tablecloth or dipped their hands
in a container*



Table 7,

Age of patients

Age Yrs. Total series Scalds Burns
% eases % cases % cases
0-1 11.5 15.6 15.0
1-2 40 «2 50.2 27.0
2-3 13*5 10.2 20.3
3-4 8*0 8.2 15.4
4-6 9.0 5.4 9.1
—
b=8 5.4 3.0 5.8
8-10 5.5 3.5 3.0
10 - 12 5.0 3.2 2.0

12 - 14 1.9 0.9 1.6
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Sex distribution

There 1s a definite male preponderance for both
the scalded and burnt patients. Table 8 shove this sex
distribution for scalds and burns. The overall ratio
of males to females is tvo to one. This IS now a common
finding iIn most studies on childhood burns, [lluir and
Berkeley found the ratio of boys to girls to be two to
one iIn their studies. T.P. Joseph et al (1979) had
similar findings iIn a South Australian study of child-
hood burns.

No adequate explanation has been given for the
finding that male children are more prone to thermal
Injuries than the female children. Some authors think
this is because boys are more daring, more active, and
therefore come in contact with many things than their
female counter parts. On the contrary some authors think
that boys are clumsy, careless and less Intelligent at
younger ages, that the frequency of burns in boys is a
reflection of their less intelligence compared to girls
at that age.

university Or nAirop
LIBRARY
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Table 8.

Sex dletribiition

Sex Total aeries Scalds
% cases % series
Hale 60*2 52.3

Female 37.6 47 .7

Burns

%

series

63.9

36.1
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Responsible adult at time of injury

Among the working lot of parents it has become
the routine for their children to be entrusted to
somebody else to look after them when parents are away
working* This habit is common in all the urban centres*
This is purely an economic necessity as both parents
need to combine their income iIn order to meet the daily
needs of life* It i1s expensive for a family to employ
an adult to look after their children* Moreover the
Labour Ministry has properly laid down rules and salaries
of adults in all urban centres, and they are enforced
through the workers unions* It is not therefore possible
to underpay a worker iIn the urban centres*

Most families have therefore resorted to employing
young children to look after their babies and children*
It is cheap to employ these "Ayaas™ as they are commonly
called* Majority of this type of workers are below the
age of fifteen years* The result is that a bigger child
iIs employed to look after smaller children* When a child
Is burnt usually the parents bring the child to hospital*
Good detailed history of what happened usually reveals
the parents ignorance about the details of the accident*
At that time the parents will admit that they were not
present at the time of injury* It was therefore neces-
sary to get a detailed history of the events of the
accident* 1 had to inquire carefully about the age of
the maid who looks after the children* Sometimes it was
difficult to establish who was responsible for the child
at the time of the accident* In Table 9* the word 'others®*
refers to the maid or any responsible adult present at
the time of injury* Most families also stay with adult
relatives and whenever an adult relative was with the
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children I assumed that the relative took the responsi-
bility for the children* A significant finding is that
approximately 80£ of the parents were not present at

the time when the children received the thermal Injury*
Over 507% of those present at the time of Injury were

not parents, but either a maid or some other responsible
adult, living with the family* These results differ
markedly from those published by other researchers espe-
cially from the developed countries* T*P* Joseph et al
(1979) found that 80£ of all the parents were present

at the time of accident* Only 12% had other responsible
people present at the time of Injury and no responsible
adult was present in only 7% of the total cases*

These results show clearly that the majority of
children are left without parental care* Most parents
leave either a relative or an employee (usually another
child) to look after their young ones while they are
away* This factor must be Important iIn the causation
of thermal injuries* Most of these Injuries are self
inflicted* The child was responsible for the events
that led to the hot liquid pouring on it* It i1s only
a small percentage when scalding agent was tipped over
the child by another person*



Table 9.
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Responsible adult at time of Injiirr

Adult/Parent

One or both

parents

Others

None

Total series
I* cases

21*4

54*6

wo
0]

Scalds
* cases

00
00
NO

48*8

18*0

Barns

% cases

28*3

55.2

16*5
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Places where accidents occurred

For every child with a thermal injury a careful
history was taken to know where exactly the accident

happened. If 1t was in the house the exact place was
named. Most of the children In this series came from
homes where they lived iIn a single roomed house. In

such cases i1t was difficult to appreciate exactly the
part of the house where the accident occurred. The
various places where accidents occurred are grouped
in Table 10.

Comparative occurences of scalds and burns in the
various places is shown in Table 10. Scalds commonly
occurred in the kitchen. This iIs understable as the
kitchen is the place where most cooking and boiling of
hot liquids 1is done. Majority of these were self-
inflicted. Usually the child suddenly pulled or pushed
or knocked off a container of hot liquid. Flame iIn-
jury was not as common in the kitchen as scalds. Pro-
bably this could be explained by the fact that most of
the fire agents were either well protected, or cooking
was done in the presence of an adult. This acted as a
limitation to the behaviour of the child. Most child-
ren also tend to realise the danger of hot flames, but
rarely do they realise that a hot liquid can burn them.
The second commonest place where scalds occurred was
in the dining room and sitting room. Most children came
from homes where the dining and sitting rooms were one
and the same place. These accidents tended to occur
at meal times. The child pulled a bowl of soup onto
Itself, or another poured the hot soup on the other.

The distribution of flame burns in various places



iIs significantly different from the scald cases*
Majority of barns cases occurred outside the house*
Usually this involved male children playing outside

the house* A number of the cases were due to match-
stick flames* The children went on match stick light-
ing play, usually burning each other iIn the process*

In some cases the children had lighted fires and were
cooking or roasting potatoes while looking after their
parents animals* More than 25# of all the flame burns
occurred iIn the kitchen* Usually these were caused by

a heated agent* A common cooking store known as Jiko
was a frequent cause of burns* Jiko, a cooking store is
the cheapest cooking agent found in most families* It
Is a charcoal burner, which gets hot as the cooking con-
tinues* The toddlers are the usual rlctlms of the char-
coal burner* The burns cases that occurred iIn the sitt-
ing room were common at night and especially during the
rainy, cold season* During this period an open fire a
Jiko was used for warming* Again the toddlers were the
usually rictlms, occasionally the elders recelred burns
when they fell in the Jiko as they continued to warm
close orer the fire* |Isolated cases of flame burns
occurred iIn other places, like of petrol stations, in
motor car places, and outbreak fire in public places*
Usually such involved mainly adults and a few children*
Scalds as shown by these results are household thermal
injuries while flame burns may occur indoors as well as
outdoors*



Table 10,

Place .where. accident occurred

Place

Kitchen

Dining/Sitting
Room

Bathroom
Lanndry

Outdoors

Others

Scalds £ cases

11#

12.4#

6.0#

8.0#

2.6#

Burns %

28.0

21*3

1.3

31.2

17.6

cases



Scalding agent and depth of scalds

For every child vith a scalding injury a detailed
account was recorded regarding the nature of the scald-
ing agent* The agents were in general of fluid type as
shown 1n Table 11* It was important to know the exact
nature of the fluid that caused the injury* The liquids
incriminated were mainly the common household liquids*
For every agent involved | also recorded the number of
deep burns associated* The only way to compare the
severity of various agents is to be able to measure the
severity of injury associated with it* | chose the
depth of burns as a measure of severity* When a patient
receives a burn, it is difficult at the time of accident
to be certain whether a burn 1is superficial or deep* It
iIs only a subsequent follow up that one can make the
decision with precision* This iIs more so especially in
burns caused by Inflammable gases* This observation
can only be followed up on patients who are admitted and
thus available to you all the time* In this study it
was difficult to follow up the out patient cases as they
always absconded treatment, and had very Irregular atten-
dances*

Water was the commonest scalding agent, accounting
for approximately 50% of all the casesO Usually this
was hot water, being prepared for washing or cooking*
Toddlers were the usual victims of this Injury, usually
knocking off the container or falling in the container
of hot water* Young girls, around puberty, were also
involved* This happened when these girls were cooking
in the kitchen, either alone or helping their mothers*
Porridge, a common light meal for most families accounted
for approximately 30$% of all the cases* Porridge is
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used during breakfast and can also be served at any
other time* It is usually prepared on sufurias and

must boll hot for it to be ready* It is at this stage
when burning accidents occur* The accident is usually
self inflicted by the child* Prom Table 11* milk appears
to be a rare cause of scalds* This could be explained
In many ways* Most of the milk may be used without
haring to boil, or may need only warming before use*
Milk 18 an expensive item, and probably milk 1is rarely
used by most families, especially the low socio-economic
groups* Thus the incidence of scalding Injury from milk
iIs less compared to other agents, like porridge*

All domestic containers of hot liquids were Involved*
In my series the cup and the sufurla were the commonest
containers implicated* In the toddler age group, the
majority of scalds occurred in one of the two situations*
Those occurring in the kitchen happened when the toddler
pushed its hands into the hot liquid, or pulled a cup or
a jug of hot liquid from the stove, Jiko, or pulled a
table cloth over Itself, or grabbed the edge of a table
cloth and dislodged the container of hot liquid on to
itself™ The dining or sitting room accidents were similar
to what happened in the kitchen* The bathroom scene was
slightly different iIn that either i1t involved a toddler
who fell iInto a bath of hot water or the bigger child
turns on the hot water tap and climbs out of the bath
leaving the younger child*
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Tablelle

Scalding agent, and depth of scalds

Scalding agent 6 of cases # deep burn
Water 48.3 28.7
Tea 12*0 12.0
Coffee 6.4 16.9
Hilk 3*2 5.5
Porridge 28*9 21*4

Others 1*2 15*4
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Severity of scalds

Scalds are much more commoner childhood thermal
Injuries than burns* However they are less severe than
the burn Injuries* The severity of a scalding agent
depends on many factors* The nature of the scalding
agent Is important* A scald from steam Is likely to be
more severe than a scald from just hot water* This Is
because steam is at higher temperature than water alone*
Similarly a scald from boiling soap Is much more servere
than that of plain hot water* The extent of the scalds
on the body will be influenced by the manner In which
the scalding agent falls on the body* A child falling
in a bath of hot water will obviously have a large
extend of injury* Thus the size of the container in-
volved seems to have a direct relationship to the size
of the burnt area* It Is also true to say that the age
and the size of the person Involved will determine the
extend and severity of the scald* The younger the child
the more severe the iInjury* In this series one hundred
and ninety-three patients had scald injuries (77" of
total series)* Of this number 32% had injuries of more
than 10# iIn extent*

The depth of the wound i1s a good parameter iIn mea-
suring the severity of a scalding agent* As to whether
the scalding wound will be deep or superficial depends
also on many factors* Most of the factors have already
been explained iIn the previous paragraph* Nature of
liquid, amount of liquid and age of the patient are fac-
tors influencing the extent as well as the depth of the
wound* The temperature of the scalding agent has a much
more influence on the depth of the wound* The higher
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the temperature, the more deeper the vound is likely

to be. 3 0 of all the scalds resulted iIn deep wounds
requiring skin grafting* In this series plain hot
water was more associated with deep wounds* The nature
of the container does not seem to hare influenced the
depth of the wound* Table 11* shows the various scald-
Ing agents and percentage of deep burns produced by the
agents*
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Causation of Burns

Causes of burns differ from those of scalds* This
difference is not only in the causative agents, but also
In socio-economic aspects* As seen from Table 7* flame
burns are more common in the older children* Most of
the children received their burns outside the house*

The accident Involved matchsticks, usually trying to
light a fire in dry grass or lighting old papers* The
younger children (toddlers) received their burn injuries
in the house* This involved the common cooking agents
and the common heating or varmlng instruments* Again
the accident in most cases was self inflicted, the child
tourchlng a burning stove, firewood flame or a hot
charcoal burner* 63% of all the children who received
burns were of the toddler age group*

The fire agents used iIn the houses were mainly
portable and were on the same level as the floor* It
is therefore important to note that the fire agents are
not protected at all* The level at which most burners
were put made it possible for the toddlers and other
children to come iInto contact with fire easily* It is
therefore not surprising that a high percentage (6170 of
all the children were toddlers* There is male preponde-
rance for the flame burns as compared to the scalds*
I noted earlier that flame burns tend to be more common
at the older ages, and that majority of these burns
occur outside the house (see Table 7*)* That boys were
the commoner victims of these burns can be explained in
many ways* Boys traditionally are more active than the
girls* They pre allowed more freedom to be outdoors and
play as much as possible* It i1s during this time that
most burns occurred* Usually the boys Involved iIn crack



49

fires or making fires for other reasons* They are
allowed to use matchstieks for lighting* Table 6* shows
the male preponderance for burns while in Table 10* it
Is shown clearly that more burns occurred outdoors com-
pared to the scalding injuries* Many types of burning
agents were involved* The commonest were the charcoal
burner and the firewoods* However9 this 1 will analyse
in the following pages*

I did find a time variation in the Incidences of
burns, showing clear peaks of variation of occurences*
There were two peaks, a morning and evening peak* The
morning peak was smaller compared to the evening one*
The colder months of June and July obviously had more
cases of burns* T*P* Joseph et al (1979) had similar
findings in his study of childhood burns in Southern
Australia* He noted that during the cold seasons the
number of burns increased* This was usually due to the
fact that most children were burnt while warming them-
selves* Also because during the cold season most child-
ren were confined to the house and therefore received
burns i1ndoors* Evenings tend to be cold in Nairebi and
thus most children receive their burns during that time*
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Bums Iglnitlon agents

All children admitted to the Burns Centre were
interviewed In a detailed way to find the cause of the
burns* Most of the children came from poor families
and therefore led a less sophisticated family life.

The commonest and simplest agent was the charcoal burner*
This type of burner is loaded with charcoal which are
initially ignited with flames made out of dry paper*
Once the charcoal gets fire i1t burns for a long time*
There are two ways iIn which the children received their
burns from this agent* The top of the burner 1is open,
and children placings their hand on top received burns*
This was common with toddlers who are exploring the

new world all the time0O The sides of the charcoal
burner is made of iron walls and at the charcoal burns
the sides become equally hot* Children accidentally or
Intentionally touching the sides of the charcoal burner
received burns* This was seen iIn both toddlers as well
as the older children*

Firewood is commonly used to make fire* Firewood
was a common burning agent especially in those families
which live on the farms* Fire is made in the house for
cooking* Traditionally three raised stones on the floor
are the basis for support of the cooking pot* Such fires
are so exposed that i1t is easy for children to receive
flame burns from firewood because the fire place 1iIs at
floor level and usually not protected* There was nobody
with sunburnt accidents* This injury iIs known to occur
usually in white skinned people, very rare It is in
negroid people* Electrical Instruments as burning agents
contributed only 2*1# of the total burns* This Is because
these types of Instruments only are in rich families and
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most of the patients In this series came from the iov
socio-economic group*

The inflammable liquid commonly involved was para-
ffin* Paraffin iIs used as a household agent for many
purposes* It is usually used in hurrlcan lamps for pro-
viding light and is also used in pressure stoves for
cooking* Many burns have been caused during explosion
of this paraffin container during attempted lighting.

It is interesting to note that associated burning
of clothes does not appear to be significant in majority
of these cases* For every child burnt | took a detailed
history as to whether clothes were involved or not*
Majority of the burnt children were brought to hospital
without clothes* Usually covered by a sheet or some
towel* Attempts to know what type of clothes was warn
at the time of accident were unfruitful* Most parents
would not remember whether the child had clothes or not*
Those who remembered could not know whether the clothes
were burnt at the same time or not* The other interesting
finding was that some children stay without clothes.
Thus i1gnition of clothes iIs not an important factor in
the severity of burnse
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Table 12.

Burns Ignition agent

Agent % eases % deep

burn
Charcoal burner 43*5 3.4
Inflammable liquids 16.7 68.8
Domestic heater 6.4 2.8
Electrical Instrument 2.1 1.7
Firewood 28.7 19.3
Sun burnt 0,0 0,0

Others L4k 7.0
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Severity of Burns

Burns caused by dry heat (flame) on the whole are
more severe than those caused by moist heat. Nagasaki
(1976) iIn a statistical analysis of burns at Nagasaki
Hospital found that the most extensive burns were caused
by the inflammable liquids in patients who wore highly
inflammable clothes. These burns tend to be deep also.
The i1nflammable liquids when ignited produce flames of
very high temperatures, [llajority of the deep burns were
caused by flame burns and especially the Inflammable
liquids like paraffin and petrol. 29% of all the burn
cases had lesions i1nvolving more than 10% of the body
surface. The involvement of clothes increases the
severity of burns, both iIn extent and iIn depth of the
wound. Similar findings were reported by Rodlng (1978)
in his study of epidemiology of burns in Germany. Most
authors found that in cases where clothes were Involved
usually more than 50" of the cases had 106> or more of
body surface involvement.

More than half of the burnt children sustained full
thickness burns requiring skin grafting and of those
whose clothing was involved iIn the burn, more than 50%&
suffered deep burns as compared to 36 who Mad no clothes
involvement (see also Table 13.)= Childhood burns in
my series carried a mortality of 6.6# . There were
various factors associated with mortality. Majority of
these children were initially malnourished. Their burns
were always infected. The burns were extensive, SO
that all those who died had more than 15" of burns.

40% who died had bacteriological proven infection with
pseudomonas. Muilr and Barclay found that Pseudomonas
infection is associated with high mortality.



In this study house fires and inflammable liquids cau-
sed more extensive damage than other agents* The in-
flammable liquids caused invariably deep burns* The
role played by clothing iIn severity of childhood burns
was not clear, because most burnt children came to hos-
ital naked* Many parents and guardians could not reme-
mber whether or which clothes the child wore at the time
of the accldento



Table 13.

Severity of accidents

Parameter of # of all Clothing Clothing

severity cases involved not involved
Extents

N 10N body

surface 34*6 56.2 76.1
>10# body

surface 65.6 43.8 23.9
Depths

Superficial 68.7 54.2 65.0

Deep 31.3 45.8 35.0

Mortality 6.6 4.2 3.8



CHAPTER 4

DISC USSITON
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DISCUSSION

In many parts of the world thermal injury is the
commonest childhood accident (Mcloughlin 1979, Leokaprio
1978, Ke8wanl 1977, Nagasaki 1974, Thomas et al 1978)*
Although thermal accidents may occur at all ages, there
are special features associated to thermal injuries at
the childhood age* Thermal accidents tend to be the
same i1n all parts of the world* The symptoms and the
features of thermal accidents are obvious and universal
and are readily recognised by both the layman and the
doctor* Diagnosis Is made on history and clinical exa-
mination* Thermal Injury is a unique accident in that
It arises out of the society and iIts management depends
on the doctor Identifying the factors in the society
that are associated with i1ts occurence and prevalence
(Leeder 1976, Pappetal 1976, Jay et al 1977, Moserova
1974)* The socio-economical factors, associated to
thermal injuries fortunately tend to be the same in all
parts of the world* This probably makes it easy for one
to define a common strategy for the elimination or
prevention of thermal iInjurieso

In the underdeveloped countries infective diseases
are the commonest cause for admitting a child to hospital*
Malnutrition and Infective disease therefore overshadow
the seriousness of thermal injuries (Kenyatta National
Hospital Medical Records, O°"ya et al 1978, Jay et al
1976, Bovayad et al 1976, Arora et al 1975, Wallace 1974)*
In most of the underdeveloped countries there are no wards
or special burns® centres to cater for the burned patients*
These patients are mixed with the general surgical patients
and managed by a medical officer* In the last ten years
many of the developing countries are beginning to realise
the need for Burns centres as the incidence
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of thermal accidents increase and the incidence of
malnutrition and Infection decrease (Leader 1978,

Usel 1978, Muir and Barclay). It is predictable there-
fore that in future the Importance of thermal injuries
will be appreciated and that management of these accidents
will improve.

Thermal Injuries (burns) are known to occur commonly
in difficult situations, such as poor housing, conges-
tion, in drunkards, epileptics and leprotic people
(Mcloughlin et al 1979, Leokaprio 1978, Keswani 1978,
*aisbren et al 1978, Boding, 1978). Children need adult
care to prevent them from being involved in accidents.
Thi8 study has shown clearly that the presence of an
adult is an important factor iIn reducing the incidence
of burns in children. The study has revealed that majo-
rity of the children received their burns when they were
left under the care of another child or when there was
no responsible adult with them.

Majority of the children who received burns came
from the low socio-economic homes. This is reflected
in the occupational status of the parents as shown in
Table 2* It is iIn these types of homes where congestion
iIs prevalent. The family lives in a single roomed house.
As the study has shown most families have more than
four children. All these factors are associated with
Increase iIn the number of thermal injuries. It Is assum-
ed a large number of children iIn a congested place can-
not be controlled easily and that in a single roomed
house the children have an easy access to fTire.

Parental care of the children 1is important iIn the
prevention of thermal injuries.
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70% of the children came from homes where marital
status was at lease disturbed as shown by Table 3*

Thus the children had either no parent or only one
parent available* Perhaps the most important parent

IS the mother* This study has shown that the children
of mothers who are employed on full time work had a
higher number of burns as compared to those mothers who
are unemployed and stayed at home with the children*

In the absence of the mother, the children are prone to
accidents as there may be nobody to prevent them from
coming into contact with fires and other thermal agents*

Some authors believe that there is a small section
of children and adults who are accident prone and that
prolonged follow up of this group of people will reveal
the frequency of accidents associated with them* (Joseph
et al 1979, Muir and Barclay, Leokaprlo 1978, Fowler
1977, Bhatnagar, 1975)* Usually there is a predisposing
factor Involved such as epilepsy, drunkardness, leprosy
or mental retardation* In this study only 5% of the
children had more than one previous accident* They were
in all fifteen children out of the total of two hundred
and eighty-four children seen* One would need a further
detailed study of this group to be able to know whether
a child 18 accident prone or not* 1 would therefore
say superficially that there are children who are acci-
dent prone* If a child i1s labelled accident prone, then
It is mandatory for the medical worker to find the
underlying factors*

In childhood injuries sex and age are relevant
factors asso%jated with thermal accidents (Keswani 1978,
Oeya et al 1978, Ramirez et al, Thomson et al 1978,

Pegg et al 1979)* There i1s a definite male preponde-
rance* Most authors find a ratio of male to female of
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2 to 1, some studies have had a ratio of 3 to 1* In
this study there was a male preponderance with a ratio
of male to female of 2 to 1* No adequate explanation
hare been given for this observed difference* Some
authors think that boys are more active and more ven-
turing than the girls, and therefore they are likely to
be Involved iIn more accidents than the girls* However
some think that boys at younger ages are more foolish
and clumsier than the girls and the increased incidence
of accidents among them is a reflection of their low
intelligence at this childhood period* This observed
difference needs further study to be able to get an
acceptable explanation*

Children 1in general are the common group affected by
thermal accidents* This study included children upto
the age of fTifteen years* The peak of accidents were
found between the ages of one year to five years* The
toddler age group was particularly prone to thermal in-
juries* In the first three years of life the toddlers
will touch9 pull, push and try at anything that is with-
In their reach* The accidents are sually self Inflicted
and in a few cases the other children are responsible
for burning the child* What 1is important to realise is
that these accidents are largely preventable if the
toddlers are looked after by an adult and proper safety
against fire burns is ensured iIn the house and at large*

An understanding of the common places where child-
hood thermal injuries occur 1is useful iIn considering
preventive measures of these accidents (Keswani 1978,
Waisbren et al 1978, Nagasaki 1978, Joseph et al 1979)*
In this study majority of scalds occurred indoors* Of
the scalds only 10™ occurred outdoors* The kitchen was
a frequent site of burns, iIn this study, followed by
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the sitting room and dining room* In eases of single
room houses, it was difficult to name the site of the
accident* Prom the study i1t is quite clear that the
problem of childhood burns is a household insecurity*
This 1is probably a reflection of lack of safegward

for the fire places and other thermal agents* Thermal
accidents caused by flame showed a significant difference
relative to the site of accidents* Over 30" of flame
burns accidents occurred outdoors* This usually in-
volved the bigger children who received the burns while
playing with lighted fire in the open air* The bigger
children also were Involved in flame burns accidents in
other places, such as workshops, factories, petrol sta-
tions and such like outdoor places* This study therefore
reveals that childhood thermal accidents could only be
reduced if preventive measures iIn the house are taught
and practised by the parents and guardians of the child-
ren*

In analysing the agents of thermal injuries, It is
necessary to divide thermal iInjuries into those caused
by moist steam (scalds) and those caused by dry steam
or air (burn) or flame* The agents of scalds differ from
those of flame burns* All the scalding agents are li-
quids, majority being those commonly used in the house*
Approximately 50" of the scalds in this study werw cau-
sed by hot water or moist steam* This was hot water not
mixed with anything* Usually this was water being pre-
pared for use in the house for various reasons* The
commonest reason was water being heated iIn preparation
for food* Porridge was also a common cause of scalds*
This is a common food in nearly all families that were
involved in this study* The frequency of other agents
can be seen clearly in Table 11* The accident again
was usually self Inflicted by the child* The charcoal
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burner was found to bo the commonest burning agent 1in
this study. The child sustained the burn In either of
the two wayss child received the burn by touching the
hot sides of the charcoal burner, or the child sustained
a burn by touching the hot lighted charcoal pieces in

the burner. Charcoal burners are a cheap means of a
cooking agent. They are portable and can be placed in
any part of the house and cooking continued. There 1is

no safe protection around the burner. It is therefore
not a wonder that the charcoal burner i1s a frequent cause
of flame injuries. Firewood injuries occurred in about
JB6 of all the cases of burns. These were seen mainly

in children from the rural areas, where normally large
fires of firewood are made. These TfTires are used for
cooking as well as for warming. The fire places are

not protected. The children therefore received self
inflicted burn injuries as they played around these fires
while warming themselves.

The Inflammable liquid most Involved was paraffin.
Paraffin is used in pressure stoves for cooking and it
Is also used for lighting in the house in small home
made tins. A number of these cases were due to explo-
sions of the lighted tins. In such cases both children
and adults were involved. Usually the burns were severe
and deep. Petrol and diesel burns were rare, but severe
whenever they occurred. Burns from electrical instru-
ments formed only 2# of the total burns seen. Table 13
shows the percentage cases of various agents. Again it
iIs Important to note that the agents of burns were the
common household agents.

The severity and seriousness of thermal Injuries
in children cannot be underestimated. Thermal injuries
are the commonest cause of accidents in childhood years.
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They carry a morbidity and a mortality which ia subs-
tantially higher than the average everyday domestic
injuries probably comparable only with the serious
vehicle accidents that are a common cause of morbidity
and mortality in this country* They are Invariably
painful iInjuries* They are associated with prolonged
stay in hospital* Thus prolonged stay in most patients
Is associated with deleterious psychological complica-
tions, for the patient as well as the family. Rarely

a complete recovery can be expected* Most patients re-
main with permanent scars for life* Other patients are
crippled by the resultant contracturs* Those with ex-
tensive ugly scars and contractures need a concerted
effort to rehabilitate them* Often rehabilitation is
never completely successful* Reports of suicide are
well documented*

Many of these thermal injuries are caused by pre-
ventable factors (Mcloughlln et al 1979, Leokaprio 1978,
Keswani 1978, Oy"a et al 1978, Papp et al 1972)* This
study has attempted to outline most of those factors in
the proceeding chapters* Health education of the people,
legislation to protect all fire places and thermal agents,
and improvement of the living standards would go a long
way In reducing the incidence of thermal injuries iIn our
society and country as a whole* These measures would
make a substantial contribution to public health* This
study therefore devotes the last chapter on "Prevention
of Thermal Injuries"*



CHAPTER 5
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CONCLUSION AND PREVENTION OF THERMAL INJURIES

A total of two hundred and eighty-four children
suffering from thermal injuries were admitted to the
Burns Centre at Kenyatta National Hospital over a period
of two years* For every child a detailed analysis of
his/her soclo-economical background was carried out*
Similarly the actual aetlological factors Involved were
analysed* From this study the following conclusions
were mades

1* (@ Thermal iInjuries are common among the
children who come from the low soclo-
economical groups* These children live
under difficult situations* They live
in single roomed houses* They are many
in the family and there is congestion 1iIn
the house*

(b) Most of the children get burnt when the
parents are away* Presence of parents
IS needed in order to reduce the incidence
of burns* Because of economical factors
most parents are away working leaving
their children without a responsible adult
person to look after them*
a
2* Majority of thermal accidents occur in and
around the house* The accidents are usually
self inflicted* The toddler age group is es-
pecially vulnerable to these accidents* The
Injuries are much more common among male child-
ren than the female ones* More injuries occur
during the cold season, and majority of children
get burnt during the time of cooking especially
in the evenings*



3* The scalding and burning agents of thermal
injuries are usually the common household
agents* Hot water is a common scalding agent
in many families around Nairobi* The charcoal

4*

burner 1s a common burning agent in burn

@

®)

Most fire heaters and fire places in the
houses hare no safety protection against
thermal accidents* The Jlko or the Char-
coal burner i1s a common fire heater which

iIs portable and has no safety protection
against burns*

There 1s a need for everybody to be edu-
cated about the hasards of fire to child-
ren In particular and adults in general*

It 1s possible for burns to be prevented
Instead of being cured*

injuries*
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PREVENTION OF THERMAL INJURIES

Childhood burns are largely preventable* It is
important that every member of the society should be
made to understand the hazards of thermal Injuries to
children* A comprehensive approach to this problem
and a practical programme are needed to reduce the
number of childhood thermal accidents* In this study
I have therefore, found It necessary to conclude by
giving an outline on the prevention of thermal injuries*

Education of the public is of utmost importance
in the prevention of burns* This would need some form
of National programme, either on voluntary basis or at
official Government level* Such a programme, organised
from the grassroots to the top would be effective in
reading the masses* The usual means of reaching the
public would be used including use of posters and pam-
phlets and lectures with visual aids* Important groups
of people such as doctors, nurses and teachers would
have to be given priority in the programme*

An introduction of "child safety” iIn the school
curriculum would have far reaching effects iIn dissemi-
nating this information* This section of the course
would cover child safety with an emphasis on thermal
injuries* This section should be made compulsory teach-
in# and the children be examined iIn the subject* In
this way the parents of tomraorrow will be aware of the
hazards of burns and therefore be able to protect their
children from thermal accidents*

This study has shown that most heaters are not
guarded against burns and that fire places are not built



with safety standards* Legislation would therefore be
useful in controlling the sale of unguarded heaters*
Also the law would need all fire places to be guarded
against causing burns* Highly inflammable clothes
would be labelled so and a warning written on such
material* It is hoped that these measures would help
reduce the epidemic of childhood thermal accidents*
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APPENDIX A

DEFLATIONS

Superficial burn

A burn which leaves part or the whole of the
germinal epithelium of the skin intact.

Deep burn

A burn which destroys the germinal epithelium of
the skin.

Scalds

Injury to tissues caused by moist heat.
Burn

Injury to tissues caused by dry heat.
Thermal injury

Injury to the body caused by heat.
Jlko

Locally made fire heater, which utilises charcoal
for producing heat.

Name referring to (usually) a female servant em
ployed in the house to look after the children and

help in other house work.
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