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ABSTRACT All burn cases admitted to the burns unit of Alexandria Main University Hospital over
a period of one year were investigated. Bums were found to occur in younger age groups. There
was an almost equal distribution of cases by sex, but when stratified by age, more females were
found in most age groups. Most bums were domestic, with cooking being the most prevalent
activity. Flame was the most common agent. Death occurred in about one-third of cases; when
using logistic regression analysis, the outcome of the bum injury was significantly associated with
age, sex, total surface area burnt and degree and depth of the burn.

Etude épidémiologique et socioculturslle des briilés & Alexandrie (Egypte)

Résumé. Tous les cas de brllures admis au Service des briilés de 'HOpital universitaire
d'Alexandrie sur une période d’'un an ont été examinés. Il a été constaté que les brilures se produ-
isaient dans les groupes d'age les plus jeunes. |l y avait une répartition presque égale des cas en
fonction du sexe, mais lorsqu'une stratification par 4ge a été effectués, on a trouvé davantage de
femmes dans la plupart des groupes d’age. La plupart des brillures étaient d'origine domestique, la
cuisine étant activité impliquée dans la majorité des cas. L'agent le plus souvent en cause était le
feu. Le décas est survenu dans environ un tiers des cas; lorsqu’on utilise l'analyse de régression
logistique, lssue de la brilure est associée de maniére significative avec '4ge, le sexe, la surface
totale des lésions ainsi que le degré de briilure et la profondeur de la brilure,
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Introduction

Injuries represent one of the most important
public health problems facing both devel-
oping and industrialized nations today. Inju-
ries may be either intentional or non-
intentional; but intent is sometimes difficult
to determine for injuries such as burns,

Burns represent an extremely stressful
experience for both the burn victims as well
as their families. An extensive burn pro-
foundly affects the patient’s physique,
psyche, financial situation and family. Pa-
tients with extensive burns frequently die,
and for those with lesser injury, physical
recovery is slow and painful. In addition to
their dramatic physical effects, burn inju-
ries frequently causc dcleterious psycho-
logical complications.

As the etiological factors of burn inju-
ries vary considerably in different commu-
nities, careful analysis of the epidemiologi-
cal features in every community is needed
before a sound prevention programme can
be planned and implemented. This study
was conducted to identify demographic and
suciocultural aspects of burn patients, to in-
vestigate the factors affecting outcome and
mortality of burns and to determine the
magnitude of the problem of burns among
all injuries admitted to the Alexandria Main
University Hospital over a period of one
year.

Subjects and methods

All burn cases admitted to the burns unit of

Alexandria Main University Hospital over

a period of one year (n = 533) were subject-

ed to a questionnaire—interview to obtain

the following data:

+ Registration data: age, sex, residence,
level of education, occupation, marital
status, crowding index (number of per-

sons per number of habitable rooms)

and income.

» Circumstances of the injury: place and
time, brief description of the event,
agent, associated burning of clothes, pa-
tient’s and attendants’ reaction, first-aid
measures taken.

+ Clinical assessment of the wound: site
affected, total surface area burnt
(TSAB), degree, depth, severity, com-
plications.

* Chronological data: dates of admission
and discharge.

The data were obtained by question-
naire-interview with the patient them-
selves, if they were mature and well enough
to answer the questions. In the case of
younger children or patients who were not
well enough as a result of severe injury, the
data were obtained from relatives who at-
tended the unit. It should be noted that vis-
its to patients admitted to the unit are
forbidden but visitors can make a phone
call to patients from the social workers’ of-
fice within the unit. The visitors may in-
quire about the patients” condition through
the social workers, the nursing staff and/or
the unit’s doctor.

The total number of burn cases through-
out the study year were compared with the
total number of all injuries admitted during
the same period to determine the propor-
tion of burn injuries among them. The total
number of all injuries was obtained through
revision of the data from the registries of
the Emergency Unit, the Statistics Depart-
ment and the Alexandria Poison Centre.

Data analysis

The data were entered into Epi-Info on
computer and suhsequently exported to
SPSS. The relationship between mortality
and selected indicators from data of the pa-
tients’ profiles was studied using multivari-
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ate logistic regression analysis and hierar-
chical log-linear analysis.

Logistic regression analysis can explain
a significant amount of the variation in the
patient factors studied. The following vari-
ables were used to develop the model: age
and sex, agent of the burn, delay in seeking
medical care, TSAB, degree and depth of
the burn wound, occurrence of complica-
tions, clothing ignition and intent of the in-
jury. The percentage of cases correctly
classified is used as a measure of the good-
ness of fit of the model.

Hierarchical log-linear analysis is a
method of finding the best linear associa-
tion of a set of categorical variables which
can represent data, where the natural logs
of cell frequencies rather than the actual
count are used. The value of the standard-
ized residual is considered to be significant
when it ranges from —1.96 to +1.96. The
best model which described our data in-
cluded the following variables: condition
on discharge, age and sex of the burn pa-
tient and TSAB.

Table 1 Sociodemographic data

Variabie Sex S:Igniflcance
Male Female Total X P
No. % No. % No. %
Age group (years) 12.8 >0.05
-5 51 49.4 a2 50.6 103 19.3
-10 19 67.9 9 321 28 5.3
20 55 45.8 65 54.2 120 22.5
-30 61 44.5 76 55.5 137 25.7
—-40 47 63.5 27 36.2 74 13.9
-50 17 48.8 18 51.4 35 6.6
-60 5 357 9 64.3 14 2.6
-90 11 50.0 " 50.0 22 4.1
Total 266 49.9 267 50.1 533 100
Level of education® 242 0.000
literate 48 375 80 62.5 128 31.0
Primary 64 60.4 42 39.6 106 257
Preparatory 30 39.5 46 60.5 76 18.4
Secondary 52 59.1 36 40.9 88 21.3
University 12 80.0 3 20.0 15 3.6
Total 206 207 413
Marital status © 26.8" 0.000
Married 68 36.0 121 64.0 189 52.1
Single 96 62.7 57 37.2 153 421
Widowed 8 421 11 57.9 19 5.2
Divorced 1 50.0 1 50.0 2 0.6
Total 173 180 363

*120 cases (22.5%) were below the age of education { = 6 years)
70 cases (31.9%) were below the lagal age of marriage (male >18 years, female > 16 years)

“Sralistically significant
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Results

Sociodemographic characteristics
(Table 1)
The ages of the burn patients ranged from 6
months to 81 years (¥ = 22,95 £ 16.7
years); most of the cases (86.7%) were <
40 years of age. Differences in age distribu-
tion by sex were not statistically significant
(2> 0.05).

Among patients of the age of education
(6 years and above; n = 413), abour one-
third were illiterate; those who were uni-
versity graduates represented only 3.6%.
Females were found more often among the
illiterate group, while more males were
found among primary, secondary and uni-

versity graduates. However, the association
was not statistically significant (P > 0.05).

The majority of patients (67.2%) were
not working. Of those, 31% were below
school age, 25% were students, 41% were
housewives and 3.2% were retired. Of the
working group, more than half of the pa-
tients were manual workers, followed by
technical workers (29%); clerical, commer-
cial and professional workers represented a
total of about 17%. More females (64%)
were found in the married group and more
males (63%) in the single group. Differenc-
es in marital status by sex were statistically
highly significant.

The crowding index ranged from 0.2 to
9.0(x =24£1.1).

Table 2 Circumstances of the Injury

Variable Sex Significance
2
Male Female Total x P
No. % No. % No. %
Place 38.9* <0.001
Domestic 223 45.8 264 54.2 204 54,2
Cceupational 24 96.0 1 4.0 25 4.7
Street 19 50.5 2 9.5 21 3.9
Agent £6.65° < 0.001
Flame 157 441 199 55.9 356 66.8
Scald 77 55.0 63 45.0 140 26.3
Electrical 17 81.0 4 19.0 21 3.9
Chemical 15 93.8 1 6.2 16 3.0
Clothing ® 18.24* < 0.001
Ignition 115 39.0 180 61.0 295 82.9
No ignition 42 68.9 19 31.1 61 17.1
Total 157 199 356
Intent 168" « 0.001
Unintentional 242 50,9 233 49.1 475 89.1
Suicidal 7 304 16 69.6 23 4.3
Homicidal 12 B5.7 2 14.3 14 2.6
Undetermined 5 23.8 16 76.2 21 3.9
Total 266 267 533

*lgnition of clothing was roperted among only flame-bumi pationts (356 cases)

“Statistically significant
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Circumstances of the injury

(Table 2)

The majority of burn injuries (91.4%) oc-
curred in the home. The place of occur-
rence of the injury and sex were found to be
significantly associated; the vast majority
{93%) of occupational and street burns oc-
curred among males. More than half of do-
mestic cases (56.9%) occurred in the
kitchen; those which occurred in the bath-
room represented 20.4%. Cooking was the
activity most often responsible for burn oc-
currence (63.5%).

Regarding seasonal distribution, more
cases were encountered during the summer
and spring (29.6% and 27.8% respective-
ly). The association between season and
occupation was not significant.

Flame represented the most common
agent of burn injuries (66.8%) and tended
to affect more females than males; kero-
sene stoves were the most common source
(53.2%). The agent and the place of occur-
rence of the burn injury were significantly
associated; most flame, scald and electrical
burns {94.9%, 95.0% and 61.9% respec-
tively) were domestic, while most chemical
burns (56.3%) occurred in the street. Most
of the burns in the age group < 10 years

La Revus de Santé de la Méditerranée orientale, Vol. 3, No. 3, 1997

were by scalding (76.3%), while flame was
the most common agent in other age
groups. Clothing ignition was reporied in
82.9% of flame burn patients and 61% of
them were females. Among those with
clothing ignition, 71% were wearing cloth-
ing made of synthetic material, 20% had
clothes soiled with flammable liquids and
51% were wearing tight clothing.

Clinical assessment of the burn
wound (Table 3)

Most cases were either mixed second and
third degree burns or isolated second de-
gree (49.2% and 44.3% respectively). The
burn agent was significantly associated
with the degree, depth and severity of the
burn wound; flame burns tended to cause
mixed second and third degree, deep and
severe burns. A significant association was
found between the occurrence of clothing
ignition and depth of the burn.

Outcome and factors affecting
mortality

The length of hospital stay ranged from 0.2
to 138 days (X = 16.2 = 19.5 days). For sur-
vivors, the mean length of stay was 21.5
days (+ 21.7), while that for those who died

Table 3 Clinical assessment of the burn wound

Variable Burn agent Significance
2
Flame Scald Electrical Chemical x P
NO, % No. % No. %o No. %
Degree 84 <0.001
First and second 12 3.4 15 107 0 0.0 1 6.25
Second gg 278 110 786 17 810 10 625
Third 3 0.8 0 0.0 2 8.5 2 125
Second and third 242 680 15 107 2 9.5 3 188
Depth a1 <0.00
Superficial 75 211 97 693 17 810 6 375
Deep 281 789 43 307 4 19.0 10 625
Total 356 66.8 140 263 21 3.9 16 3.0
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Table 4 Adjusted odds ratio for factors
affecting condition on discharge

Risk factors Adjusted OR (CI)
Age (years)
10-20 0.5 (0.1-1.8)
-40 0.3 (0.1-0.7)
-80 0.7 (0.2-2.5)
-80 18.1 (4.3-75.5)
Sex 3.2 (1.6-6.4)
TSAB (%)
20-40 6.4 (2.3-17.7)
40-100 59.6 (13.0-273.4)
Degree
Third 1.2 (0.04-33.5)
First and second 0.2 {0.01-3.6)
Second and third 5.3 (1.9-15.3)
Depth 22.3 (7.2-69.5)
OR = odds ratio C1I = confidence interval

TSAB = total surface area bumt

was 5.3 days (x 5.1).The case fatality rate
was 33%. Mortality was significantly asso-
ciated with age and sex of the burn victim,
TSAB, agent, occurrence of clothing igni-
tton, degree, depth and severity of the burn
wound, delay in seeking medical care and
occurrence of inhalation burns.

When logistic regression analysis was
applied, it was found that age, sex, TSAB
and degree and depth of burn were signifi-
cantly associated with mortality {Table 4).
The percentage of cases correctly classified
was found to be 94.7%.

Using hierarchical log-linear analysis, it
appears from the model that the case fatali-
ty rate significantly increased with in-
creased TSAB and at the extremes of age
(Table 5). As regards sex, it was found that
in all TSAB groups and among all age
groups, the male:female ratio ranged from
1:1.1 to 1:5.0, except for those who had
0%—-20% TSAB where the male:female ra-
tio in the age group 010 years was 1.5:1.

Tabie 5 Distribution of deaths according to
TSAB, age and sex for use hierarchical log-
linear analysis

Age (years) Sex Total
M F
TSAB 0%-20%
0-10 3 2
11-20 - 1
21-40 1 2
>40 3 4
Total 7 g 16
TSAB 20%—40%
0-10 4 7
11-20 4 7
21-40 6 15
> 40 3 14
Total 17 43 60
TSAB 40%—-100%
0-10 2 5
11-20 7 27
21-40 7 35
> 40 8 9
Total 24 76 100

TSAB = total surface area bumt
M = male F = fomale
Standardized residual = +1.98 to ~1.56

Discussion

Injuries and their related morbidity, disabil-
ity and mortality represent a public health
problem of increasing importance in devel-
oping countries. Economic development
coupled with a remarkable decrease in the
infectious disease rate have increased the
importance of injuries as a leading cause of
premature death and disability in such
countries [/,2]. Epidemiological studies of
morbidity are a prerequisite for effective
burn prevention programmes, both because
each population seems to have its own epi-
demiological characteristics and because
knowledge of the epidemiology of burns is
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needed to select target groups for preven-
tive actions.

Age and sex are important epidemiolog-
ical determinants for injuries, including
burns. The present study revealed that
about one-fifth of the studied sample was
<5 years of age; nearly half of the cases
were aged 10-40 years, while those aged
50 years and over represented 6.7% of the
cases. The age distribution revealed by the
present study is similar to that found in oth-
cr studics [3,4]. However, the discrepancy
between the relatively low percentage of
old people in the present study and the
higher percentage (16.7%) reported by
Glasheen et al. in the United States of
America (USA) {5] might be explained by
the social structure in Egypt, where older
members usually live within the family and
are served by younger family members,
thus decreasing their exposure (o hazardous
situations and hence their liability to injury.

This pattern means that burns tend to
occur more in certain age groups reflecting
the particular developmental or behav-
ioural patterns associated with age. In chil-
dren, the lack of coordination and
unawareness of dangerous substances play
important roles in the occurrence of burns.
In addition, young children are not ade-
quately supervised because of large fami-
lies and the lack of domestic safety
measures. High incidence among young
adults, on the other hand, may be explained
by the fact that they are generally active and
exposed to hazardous situations both at
home and at work.

As regards sex distribution, the female
preponderance in the age group 20-40
years concurs with other reports from de-
veloping countries such as India [6] and
Jordan [7], as well as other Egyptian stud-
ies [8,9], and might be explained by the in-
volvement of females of this age group in
domestic activities. On the other hand, the

male predominance in the younger age
group (5-10 years) might be explained by
the inquisitive and exploring nature of boys
of this age. This finding concurs with other
reports from different countries [6,10,11],
as well as from Egypt [9,12]. In industrial-
ized countries, the sex distribution of burn
cases differs, where males generally have a
significantly higher risk [5,73]. This might
be explained by the higher incidence of in-
dustrial and recreational burns among
males in such countries.

With regard to seasonal distribution of
cases, summer had the highest percentage
(29.6%%), followed by spring (27.8%) but
the seasonal difference was statistically in-
significant. This finding is in agreement
with an earlier study performed in Alexan-
dria [9].

With respect to the place where the burn
injury occurred, the majority of burns
(91.4%) occurred in the home. This figure is
comparable to other reports from develop-
ing counltries, including Egypt. In Egypt, the
reported figures [1,9, /4] range from 75% to
84%. Other reports from South Africa [15],
India [16], Nigeria [17] and Ghana [/8]
have figures ranging from 71% to 92%. Re-
ports from industrialized countries indicate
that domestic burns are also the common-
est, as reported in the USA (46.1%)[19].
However, figures from industrialized coun-
tries are clearly lower than those reported
from developing countries. This may be due
to the relatively higher percentage of occu-
pational and recreational burns or (o belter
home safety with safer cooking and heating
devices in industrialized countries.

In the present study, most burhs were
unintentional (89.1%); suicidal and homi-
cidal injuries represented 4.3% and 2.6%
respectively. These figures are comparable
to an earlier study in Alexandria [9], where
unintentional burns represented 85.3% of
the cases. The percentage of confirmed sui-
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cides in the present study is similar to that
reported in India (4%) [20], but lower than
that reported in Jordan (13.5%) [27]. It was
found that most of the cases of undeter-
mined intent followed the pattern of suicid-
al intent as regards time of occurrence,
agent of the burn and TSAB. Thus, if the
figures for suicidal injuries (4.3%) and un-
determined intent (3.9%%) were added to-
gether, this would come to about 8.3%,
which is closer to the figure reported by
Kamel in Egypt [9].

Considering the agent of the burn injury,
flame was the most common agent, affect-
ing about two-thirds of cases, followed by
scalds (26.3%). Similar results have been
reported from Egypt [9, /4], India [26}] and
Jordan [21]. As regards the source of flame,
portable pressure kerosene stoves were the
most common source and were responsible
for slightly more than half (53.2%) ol the
cases. This is consistent with the findings
of previous studies in developing countries
[13,16], as well as in Egypt [89]. On the
other hand, the picture reported from indus-
trialized countries differs, where flamma-
ble liquids and gas stoves were the most
common source of flame burns [79,22].
Burn agents are highly individualized in
each country, largely depending on the
standard of living and lifestyle.

In spite of the finding that scalds were
responsible for only 26.3% ol bum injuries
in this sample, they were found to be the
most frequent agent of burn injuries in re-
ports from Japan [23] and Nigeria [24], in
which they represented 40%—78%. The dif-
ference in ranking of different agents could
be auributed to the developmental stage of
the country, the age composition of the
sample and whether outpatients were in-
cluded or not.

In the present study, a significant associ-
ation was found between age and agent of
burn injury. Most scald burns (76.5%) oc-

curred in children <10 years, while in the
older age groups flame was the most com-
mon agent. These results are in agreement
with those reported from Australia [25],
Jordan [21] and Egypt [8,9,12]. Associated
clothing ignition was identified in 83% of
flame cases. Clothing ignition has been
identified as a major cause of burns in both
industrialized and developing countries.
However, in industrialized countries, a
change to more closely fitting styles of
clothing, together with decreased fabric
flammability, has resulted in a significant
decrease in deaths from clothing ignition,
which represented only 5% of all burn
deaths in the USA [26].

Mortality is the most important and
most readily quantifiable outcome in burn
patients. In the present study, the case fatal-
ity rate was 33%. When univariate analysis
was used, a higher case fatality rate was
observed with older age groups, with flame
agent, especially if clothing was ignited,
with larger TSAB, with deep burns and
with higher degree, especially if the pa-
tients delayed seeking hospital admission.
These results are consistent with other re-
ports [27,28].

When applying logistic regression anal-
ysis 1o a model of 10 variables which were
significantly associated with mortality, five
factors were found to be significantly dif-
[erent between the survivors and those who
died. These variables were age, sex, TSAB,
degree and depth of burn. The accuracy of
the model used was 94.7% which is compa-
rable to other models [27-29]. Multivariate
regression analysis for burns mortality pre-
diction in other studies has identified simi-
lar independent variables. TSAB was found
significant in some models [29-37], while
age was significant in other models [30—
32). Sex was significant in one model [34].
The depth and degree were significant in
these modets but they were used in conju-
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gation with TSAB, presenting it as percent-
age full thickness burn and percentage par-
tial thickness burn. The variahility of these
results may indicate differences in treat-
ment protocols, which influence ultimate
mortality [27].

With regard to the contribution of burn
injuries to all injuries admitted to Alexan-
dria Main University Hospital during the
study period, burns were responsible for
5.6% of all admitted injuries. This figure is
comparable to others from Egypt, ac well as
other countries, which range from 4% to
20% [33-36]. However, the actual condition

may be worse as the figure does not include
cases which may have died before they
reached hospital. In addition, the relatively
low percentage of cases compared with oth-
er reports may be due to the non-inclusion of
mild cases, which were treated on an outpa-
tient basis. Although burn patients may ap-
pear numerically few, they comprise a
patient group often requiring constderable
resources because of the need for repeated
grafting procedures, hygienic precautions,
treatment of infections and supportive care
to patients and their families.
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