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Risk factors of burns in children from low-
income families and without medical insurance

Factores de riesgo de quemaduras en ninos de
familias de bajos ingresos y sin seguro médico

Maria de Jests Orozco Valerio!, Teresa Chavez Velarde?,
Rodolfo Ariel Miranda Altamirano®, Ana Cecilia Méndez Magana®,
Alfredo de Jests Celis de la Rosa Correo®

Abstract

Objective: To estimate the burn risk in children associated with some elements of family dy-
namics and the household structure of low-income families without medical insurance.
Patients and methods. The participants in this case-control study were matched by age and
sex. The population comprised children from low-income families without medical insurance
who were treated at the Civil Hospital of Guadalajara “Dr. Juan 1. Menchaca” from May 2010
to January 2011. The variables were the socio-demographic characteristics of the child and
their caregiver, the agent of burn, and various elements of family dynamics and household
structure. To calculate the risk factors, we used Logistic Regression to obtain the Odds Ratio
and Confidence Intervals of 95%.

Results. The risk factors were not having a caregiver present at the time of burn (OR 13.44,
5.14-35.15), parents treated for depression (OR 15.55, 1.84-131.08), and children who belong
to a single parent family (OR 4.29, 1.84-9.98). On the contrary, a child who has three or more
siblings reduces burn risk (OR 0.41, 0.18-0.92).

Conclusions. The following elements had not been detected as risk factors in low-income
families without medical insurance: caregiver absence, depression in parents, and belonging
to a single-parent family.
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Resumen

Objetivo: Estimar el riesgo de quemaduras en relacion con algunos elementos de la dindmica
familiar y la estructura de la casa de las familias de bajos ingresos y sin seguridad social.
Pacientes y métodos. Es un estudio de casos y controles pareado por sexo y edad. La po-
blacion incluida fueron nifios de familias de bajos ingresos econdmicos y sin seguridad social
que fueron atendidas en el Hospital Civil de Guadalajara “Dr. Juan I. Menchaca” de mayo
de 2010 a enero de 2011. Las variables fueron caracteristicas sociodemogrificas del nifio y
del cuidador, agente de la quemadura, elementos de la dindmica familiar e infraestructura
del hogar. Para la estimacion de factores de riesgo se realiz6 una Regresion Logistica para la
obtencién de Odds Ratio e Intervalos de confianza de 95%.

Resultados. Los factores de riesgo fueron no contar con un cuidador presente en el momento
depresentada la quemadura (OR 13.44,5.14-35.15), padres tratados por depresion (OR 15.55,
1.84-131.08) y pertenecer a una familia disfuncional (OR 4.29, 1.84-9.98). Por el contrario,
tener tres o mds hermanos reduce el riesgo (OR 0.41, 0.18-0.92).

Conclusiones. Estos elementos no se habian detectado como factores de riesgo en familias
de bajos ingresos y sin seguridad social: ausencia de cuidador, depresion en los padres y
disfuncion familiar.

Keywords: Factores de riesgo, Quemaduras, Nifos.

BACKGROUND

Burns are the most traumatic injuries that a
child can experience.' In Mexico, these injuries
representa Public Health Problem owing to the
fact that they are among the 20 leading causes
of morbidity in populations aged 10-years-old
or less.> Approximately 36% of these events
occur inside the home, with more than 50%
of cases involving children under 15 years-of-
age, out of which 79% are under 5-years-old.?
The most vulnerable children belong to low-
income families."*® Once these events occur,
the process of medical treatment, recovery, and
rehabilitation is long, and when the injury is
severe, the process has physical, psychological,
social, economic, and familial impacts on both
the children and their families.”

In most cases, these events are entirely pre-
ventable. Inseveral high-income countries, the
prevention of burns in children has resulted in
a 50% reduction in mortality.® The strategies
implemented explain that such results point
to three major elements: person, environment,
and social conditions; in this sense, a num-
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ber of modification has been made in the
legislation, design, and manufacture of a
number of products, such as paraffin and
some household chemicals. Likewise, other
strategies have been implemented, such as
home visits, support to families considered
at risk, and the use of security devices.® In
Mexico, these strategies were established
in 2016 by the initiative of the Technical
Secretariat of the National Council for the
Prevention of Accidents (STCONAPRA).
Together with other public institutions,
a set of guidelines was constructed that
contributes to the reduction of burns in
vulnerable groups. The preventive actions
were: installation of alarms against fire, the
regulation of water temperatureathome, the
promotion of less flammable bedding and
pyjamas, the use of a water sprinkler system
on ceilings, among others.” All those actions
were used in contexts and populations with
sufficientincome, in contrast to other groups
in Mexico that live in vulnerable conditions
owing to a lack of economic income and
medical insurance before the occurrence of
their children’s burns.®
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Inthissituation, the analysis of elements in this
populationisnecessary for the development of
adesignand toselect prevention strategies for
vulnerable families; specifically, low-income
families withoutmedical insurance. Therefore,
the aim of this study is to estimate the risk
of some elements of family dynamics and
household structure in low-income families
without medical insurance.

Patients and methods

This case-control study was conducted at
the Civil Hospital of Guadalajara “Dr. Juan I.
Menchaca” between May 2010 and January
2011. The ratio sample size was 1:1, paired by
sex and age. The sample size was calculated
with the following variable: depression in pa-
rents. We considered a frequency of 11.70% of
parents with depression and whose children
presented burns versus 1.06% in parents with
children with other health conditions or other
injuries. With that information, the minimum
size sample was 166 people—83 per group,
according to the OpenEpi application.’ The
mental status of parents with children injured
by burns was a less analyzed variable. Some
studiesreferred that the parents could present
symptoms of posttraumatic stress, anxiety, or
depressioninalapse of timeranging from one
to four weeks after injury; in addition, this
situation could also affect the clinical evolu-
tion and treatment of children. Further, this
situation can also increase with the existence
of a foregoing mental disease, such as anxiety
or depression.'"®

The inclusion criteria for each group were
the following: the cases were children of both
sexes who were hospitalized in the Medical
Care Unit for Children with Burns. The con-
trols were children of both sexes who had
attended the Pediatric Emergency Service for
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another medical cause different to burns.
The medicalinformation was obtained from
the Clinic Record and from the information
provided by the relative responsible for the
child present in the moment of injury with
prior informed consent and oral acceptance
of those responsible for the children, as es-
tablished by the Regulation of the General
Health Law on Subject-Matter of Health
Research and in the consideration of this
study as minimum-risk research.'® The
investigation was evaluated by the Ethics
Committee of Civil Hospital of Guadalajara
“Dr.JuanI. Menchaca”. The exclusion crite-
ria were children hospitalized by burns and
those diagnosed with child abuse or where
they presented with an external cause of
injury; with these criteria, no persons were
excluded from the study. The suspicion
of child abuse was defined as having at
least one of the following characteristics:
incomplete vaccination scheme, lack of
birth registration, delay in medical care (>
24 hours), not attending school, and having
any concomitant disease and no adherence
to treatment.'”*® It is necessary to mention
that none of the suspected cases detected in
the study was confirmed after the corres-
ponding legal study.

To collect the information, a collection form
was drawn up that contained the following
variables:a) sociodemographic data of child:
sex, age, schooling, disability, birth placehe/
she occupies among his/her siblings, num-
ber of siblings; b) agent of burn: agent that
caused the burn, place of occurrence of the
burn; c)sociodemographic data of caregiver:
age, schooling, kinship of the caregiver with
the child; d) elements of family dynamics
present prior to the occurrence of the burn:
present caregiver, schooling of caregiver,
parents with anxiety treatment, parents with
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depression treatment, parents with substance
abuse (including tobacco, alcohol, marijuana,
or cocaine consumption), parents who con-
sumed an amount of alcoholic beverages,
parents with marijuana consumption, parents
with cocaine consumption, smoking parents,
single-parent family, number of people at
home, suspected child abuse; e) elements of
the home infrastructure: type of housing, the
house has all utilities (i.e., gas, water servi-
ce, electricity, telephone service, and sewer
system), the house has a boiler, the kitchen
has a stove, adequate electrical installation
(when the electrical installation of the home
was made by the company in charge of the
supply), adequate storage of liquids (it was
evaluated that household chemicals found
in the home, which can cause a burn, were
stored in containers with an airtight seal and
out of reach of children).

The term “single-parent family” was defined
ashaving one of the following criteria: children
of divorced or separated parents, children of
a single mother, children living with their
mother or father and their partner (other
than the father or the mother of the children
in the study).

The capture of information and statistical
analysis was carried out in the SPSS 22.0
software. Statistical analysis consisted of
three phases: 1) obtaining frequencies and
proportions, in addition to calculating the
difference of proportions in the variables of
schooling and kinship of the caregiver with
the child. 2) calculation of Odds Ratio (OR)
and 95% confidence interval to determine the
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association between the variables related to
some elements of family dynamics and some
elements of the household structure with the
occurrence of burn; likewise, the value of pwas
estimated and found statistically significanta
p smaller than 0.05. 3) Finally, those variables
with a p value smaller than 0.25 were selected
to introduce them to the logistic regression
model. Sex and age variables (matching va-
riables) were included to obtain the adjusted
Odds Ratio (ORa) and 95% confidence in-
tervals. As a secondary analysis study those
children with burns that occurred inside the
home were selected, together with an analy-
sis of the risk factors of burns, in addition to
some elements of household infrastructure,
for which the frequencies were obtained, per-
centages, OR, and X? to obtain p value. In case
of not being able to calculate OR due to any
of the cells scoring zero, a Fisher’s Exact Test
was calculated, taking p<0.05 as statistically
significant. To evaluate the goodness of fit
for the logistic regression model, a Hosmer
and Lemeshow test was applied, taking the
p value greater than 0.05.

Results

Thestudy groups have similar socio-demogra-
phiccharacteristics, in whicha predominance
of men can be observed (69.15%). In addition,
two-thirds of the population (60.64%) in the
study had anage of less than 5-years-old, with
their schooling determined according to their
age. When the burn occurred, the place he/
she occupied among siblings was the first in
the third part (35.10%), and, on average, they
had 2 siblings. (Table 1).
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Table 1. Sociodemographic characteristics in cases and controls

Characteristic ga(i:; Cgrzgsls
Sex
Men 65 (69.15) 65 (69.15)
Women 29 (30.85) 29 (30.85)
Group of age
0 to 23 month of age 30(31.92) 30(31.92)
2 to 5 years old 27 (28.72) 27 (28.72)
6 to 11 years old 31(32.98) 31 (32.98)
12 to 15 years old 6 (6.38) 6 (6.38)
Level of education
Preschool 13 (13.83) 14 (14.89)
Elementary school 31(32.98) 29 (30.85)
Secondary school 5(5.32) 6 (6.38)
Not attending school because not having the required age 45 (47.87) 45 (47.87)
Disability in the child
Yes 5 (5.32) 1(1.06)
No 89 (94.68) 93 (98.94)
Place that the child occupies among his siblings
First 33 (35.10) 30 (31.92)
Second 26 (2766) 27 (28.72)
Third 21(22.34) 22 (23.40)
Forth 6 (6.38) 9 (9.57)
Fifth or higher 8 (8.51) 6 (6.38)
Number of siblings
None 15 (15.9) 9 (9.6)
1102 50 (53.2) 44 (46.8)
3t05 26 (27.7) 37 (39.4)
6 or more siblings 3(3.2) 4(4.2)
Total 94 (100.0) 94 (100.0)

In this study, the most frequent burn injury ~was hot water (35.10%). Mainly, the place
in the children was caused by hot liquids where burns predominantly occurred was
(56.38%); among them, the most important inside the home (62.8%) (Table 2).
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Table 2. Producer agent and the
occurrence place of burns

Table 3. Sociodemographic
characteristics of the Caregiver

No. % Age of caregiver Casos Controles

Burns caused by hot liquids 53 56.38 n (%) n (%)
Water 33 2511 Younger than 18-years-old 7 (74) 4 (4.3)
oil 5 513 18 to 30-years-old 44 (46.8) 41 (43.6)
Milk 1 106 31 to 59-years-old 39 (41.5) 49 (52.1)
Broth 17 18.08 60-years-old or higher 4 (4.3) 0 (0.0)
Bums caused by corrosive . 106 - Schooling of caregiver
liquid An illiterate person 7 (7.4) 0 (0.0)
Burns caused by flame 34 36.17 Functional illiterate person 6 (6.4) 0 (0.0)
Burns caused by electricity 6 6.38 Incomplete elementary school 17 (18.1) 13 (13.8)

Place of occurrence burns Elementary school 23 (24.5) 17 (18.1)
Outside of home 35 372 Secondary school 25 (26.6) 39 (41.5)
Street 20 213 High school 8 (8.5) 18 (19.1)
Workplace 2 2.1 Technical degree 7 (7.4) 3(3.2)
Other house 11 1.7 Bachelor's degree 1(1.1) 4 (4.3)
Other place 2 2.1 Kinship of caregiver
Inside the home 59 62.8 Mother 74 (78.7) 85 (90.4)
Kitchen 36 38.3 Father 0 (0.0) 1(1.1)
Playground 9 9.6 Siblings 5(5.3) 2 (2.1)
Bedroom 6 6.5 Grandparents 11(11.7) 6 (6.4)
Bathroom 2 2.1 Other person 4 (4.3) 0 (0.0)
Living room 4 42 Total 94 (100.0) 94 (100.0)
Other place in home 2 2.1 Source: Direct

Source: Direct

The age of the caregiver was located mainly
in the group of 18 to 30 years (46.8%) in the
case group of cases, and in the control group,
the age range is from 31 to 59 years (52.1%).
Schooling differed inboth cases: the schooling
of the caregiver was primary or inferior in
56.4%, whereas in the controls it was 31.9%,
thus presenting a statistically significant di-
fference (p<0.001). Regarding kinship of the
caregiver with the child, the parents were
responsible for childcare in 78.7% of the cases
and 91.5% of the controls. This difference was
statically significant (p = 0.01) (Table 3).
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The risk factors regarding burns in some of
the elements related to the family dynamics
of children found werenothavinga caregiver
(OR 8.68, CI195% 3.78-19.93), parents treated
for anxiety (OR 11.07, CI 95% 1.39-88.32),
parents treated for depression (OR 12.33, CI
95 1.56-97.51), belonging to a single-parent
family (OR 4.61, CI 95% 2.26-9.43) and that
the caregiver was another person or another
family member of the child, except his/her
mother and/or father (OR 2.91, CI 95% 1.21-
6.98) (Table 4).
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Table 4. Risk factors of burns in the family dynamics of children

Risk factor N?S(eoz) Elc;rft(r;ol)s OR Cl 95% p
Disability of a child
Yes 5 (5.32) 1(1.06) 5.22 0.60-45.6 0.09
No 89 (94.68) 93 (98.94) 1.0
Number of siblings

>3 siblings 29 (30.85) 41 (43.62) 0.58 0.31-1.05 0.07
<2 siblings 65 (69.15) 53 (56.38) 1.0

Place that the child occupies among his siblings
First 33 (35.11) 30 (31.91) 1.15 0.63-2.12 0.64
Other 61 (64.89) 64 (68.09) 1.0

Caregiver present at the moment of burn
No 42 (44.68) 8(8.51) 8.68 3.78-19.93 <0.001
Yes 52 (55.32) 86 (91.49) 1.0
Level of education of caregiver
Lower than secondary 78 (82.98) 69 (73.40) 1.77 0.87-3.58 0.1
High school or higher 16 (17.02) 25 (26.60) 1.0
Kinship of caregiver with the child
Another person or other relative 20 8 2.91 1.21-6.98 0.01
Mother or father 74 86 1.0
Parents treated by anxiety
Yes 10 (10.64) 1(1.06) 11.07  139-8832  0.005
No 84 (89.36) 93 (98.94) 1.0
Parents treated by depression
Yes 11 (11.70) 1(1.06) 1233 1.56-9751  0.002
No 83 (88.30) 93 (98.94) 1.0
Parents with drug addiction
Yes 57 (60.64) 63 (67.02) 0.76 0.42-1.38 0.36
No 37 (39.36) 31 (32.98) 1.0
Parents who drank some amount of alcohol
Yes 42 (44.68) 44 (46.81) 0.92 0.52-1.63 0.77
No 52 (55.32) 50 (53.19) 1.0
Parents who consumed marijuana
Yes 2 (2.13) 1(1.06) 2.02 0.18-22.68 0.56
No 92 (97.87) 93 (98.94) 1.0
Parents who consumed cocaine
Yes 0 (0.00) 2 (2.13) 0.50%
No 94 (100.00) 92 (97.87)
Continia...
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Cases

Controls

Risk factor No. (%) No. (%) OR Cl 95% p
Smoking parents

Yes 40 (42.55) 47 (50.00) 0.74 0.42-1.32 0.41
No 54 (57.45) 47 (50.00) 1.0

Single-parent family
Yes 40 (42.55) 13 (13.83) 461 2.26-9.43 <0.001
No 54 (57.45) 81 (86.17) 1.0

Suspected child abuse
Yes 9 (9.6) 0 (0.0) 0.003*
No 85 (90.4) 94 (100.0)
Occurred a burn inside the home

Si 59 (37.2) 0 (0.0 <0.001*
No 35 (62.8) 94 (100.0)

*p value of Fisher’s Exact Test
Source: Direct

With regard to children who did not have a
caregiver present at the time of the burn, a
total of 50 children shared this characteristic.
Their profile was 6.4 years (SD 4.5), the ratio
by sex was 4.5:1 with greater affectation in
boys (82.0%), one child had a disability (2.0%),
and 58.0% had 2 siblings or less.

Statistical significance was found in the adjus-
ted analysis when children had parents treated
for depression (OR 15.55,C195%1.84-131.08),
were part of a single-parent family (OR 4.29,
CI95% 1.84-9.98) and those that did not have
a caregiver at the time of the event (OR 13.44,
CI 95% 5.14-35.15) Risk of burn was found
to increase regardless of age and sex of the
child. A factor that decreased the risk of burn
by 59% in this study population was having
three or more siblings (Table 5).
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Table 5. Risk factors adjusted* of
burns in children of low income
family and without insurance

Elements
of family
dynamic

OR adjusted** Cl 95% p

Parents treated for depression

Yes 15.55 1.84-131.08 0.01
No 1.0
Single-parent
family
Yes 4.29 1.84-9.98 0.001
No 1.0
Number of siblings

>3 siblings 0.41 0.18-0.92 0.03
<2 siblings 1.0

Caregiver present at the time of burn
No 13.44 5.14-35.15  <0.001
Yes 1.0

*Logistic Regression Model
**Information paired by age and sex
Source: Direct
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Inside the home, some elements of household
infrastructure were found to increase risk in
the occurrence of burns, such as: living in a
rural area, not having all services at home,

having a stove. It was also found that not
having anadequate electrical installationand
inadequate storage of fluids were associated
with the presence of injury (p<0.001) (Table 6).

not having a water heater or boiler, and not

Table 6. Risk factors of household structure*

Type of house fos(eoz,) CN(:)r.ltg;J)s OR Cl 95% p
Rural 10 2 5.82 1.22-27.83
Urban 49 57 1.0
House had all services
No 46 29 3.66 1.64-8.14
Yes 13 30 1.0
House had a boiler
No 42 4 67.94 14.87-310.4
Yes 17 55 1.0
Kitchen had a stove
No 11 2 6.53 1.38-30.92
Yes 48 57 1.0

House had adequate electric installation

No 18 0 - - <0.001**
Si 41 59

House had an adequate store of fluids
No 30 0 —- - <0.001%**
Si 29 59

*n=59, only children that the burns occurred inside home were included

**p value in Fisher’s Exact Test
Source: Direct

DISCUSSION

Risk factors of burns in children were: pa-
rents treated for depression (OR 15.55, CI
95% 1.84131.08), belonging to a single-parent
family (OR4.29, C195% 1.84-9.98), nothaving
a caregiver present at the time of injury (OR
13.44,CI5.14-35.15). Another factor thatredu-
ces the risk of burns is having three or more
siblings. This factor was found to reduce 59%
of the risk of burns.
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Regarding the number of siblings, in other
studies, it was observed that the existence of
siblings was a risk factor of burn,"* especia-
lly in children under 5-years-old; however,
this aspect was different in this study. This
difference could be explained by changes in
family structure, economy, family roles, and
not having medical insurance; for example, a
single-parent family where the mother needs
to go out to work requires support from a
person for the care of her children, a situa-
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tion that could be lightened when medical
insurance is available because an affiliated
worker to medical insurance has access to
kindergarten; likewise, having older siblings
could reduce the risk of burns because some-
times they support care or have some skills
to identify risks.

With regard to the occurrence of burns, in
Lima, Peru, 5.7% of burn cases were repor-
ted when children stayed alone at home?;
instead, 44.68% of the cases occurred in this
study. In another aspect, the frequency was
20% higher for mothers that were caregivers
of children, which is in contrast to the results
shown by Delgado et al.?". In the other study,
the frequency of other caregivers (meaning a
person that wasnot the mother or the father of
the child) was 17% lower than the frequency
shown in this study (4.7% vs. 21.3%). The
educational level of the caregiver was lower
than high school (83% versus 81.6%), which
doesnotindicate any important differences.”

In another study,” it was reported that the
frequency of scalding (17%) was found in the
children of mothers with depression. In this
study, the specificity of which of the parents
were treated for depression was not docu-
mented; however, this frequency was lower
than reported (11.70%). The parent’s abuse of
substances was associated with the occurrence
of burns, and, in turn, this could produce less
supervision and some type of child abuse as
it had happened in another context,*** even
when, in this study, this variable did not show
a statistical association with occurrence of
burns in the adjusted analysis.

The main agent that caused burns were hot
fluids, as was the case in other cities, such
as Lima, Peru?!; Federal District, Mexico'*?¢;
south-central China area”, and Cape Town,
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South Africa®. The other agent was hot soups
(West Texas and Western New Mexico in the
United States)®. This situation was similar
to that shown in the study. Of the elements
inside the home, it was found that living in
a rural area, not having all services, and not
having aboiler or stove in thehouseincreased
the risk of the occurrence of burns, and these
are associated with low-income in families’,
as was the case in Peru®, England, Wales,
Scotland, and Northern Ireland?.

Another aspect that attracted attention was
that the responsible person was between 12
to 17-years-old in 7.4% of the cases. It was
found that this kind of person is limited by
age owing to fluctuations in the conductive
behavioral aspects of adolescence, which
cause insecurity and rebellion, which could
prevent them from taking care of others; in
addition, this activity is not the responsibility
of a teenager®. On the other hand, grandpa-
rents also participate as caregivers of their
grandchildren. In this study, 4.3% of the cases
were in the care of elderly. Caring for children
was more frequent among grandparents,
and it is estimated that of almost 3 million
children who stay at home, 61% of them are
in the care of their grandparents®. Although
this issue was not the aim of this study; it is
striking because it should be questioned as
to whether senior citizens have any interest
of taking care of their grandchildren, and if
the latter person has the physical and mental
capacity to do this activity® because these
conditions could increase the risk of burns
or any other external injury inside the home.

The strengths of this study include the use
of a case-control design paired with sex and
age thatallowed the researchers to establish a
more consistent causal association in relation
to other epidemiological studies. This study
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allowed the exploration of a vulnerable popu-
lation; that is, a population without medical
insurance and low-income, which, in our
context, is the population with a higher risk
of unintentional injuries as burns. The use of
multivariateanalysisallowed the creation ofa
model fora calculated statistical significance.
Theresults of this study could be extrapolated
for populations with similar characteristics,
including Mexico, where approximately 40%
of the population has no medical insurance,
and affiliation to a health institution with
medical insurance is associated to income;
therefore, the lower the income a person has,
the lower the possibility of having medical
service will be®. Jalisco is not a state with a
high vulnerability index*; however, other
states of Mexico had a high index of vulnera-
bility, and their risk of causing unintentional
injury is higher.

The weaknesses of the study were: not inclu-
ding some other variables of family dynamics,
such as parent occupation and the activities
performed by the caregiver inside home
while being in charge of children, as well as
identifying the triggering cause for depres-
sion in parents, including the information
reported in other studies, such as postpartum
depression® or unemployment.”

The risk factors found in this study could
contribute initially to preventing burns in
children inside the home, such as verifying
where and how fluids are heated at home
and the person in charge of caring for chil-
dren, particularly because these injuries
occur mainly in children under 5-years-old.
In the same way, it is necessary to plan and
implement programs that reduce risk in the
vulnerable population, as well as address
mental health problems that may exist in
parents.
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