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Background. Asthma is a significant public health problem in Venezuela affecting the predominantly urban and poor majority of the population.
Information regarding home and the social environment, key elements in asthma, is found to be deficient in these deprived socioeconomic sectors.
This study was carried out to depict a life with asthma in this context which has been served over the years by a National Asthma Control Program.
Methods. A survey of families residing in a socioeconomically deprived community of Caracas was carried out with the assumption that this
community reflects the image of a life with asthma emanating from our deprived urban areas. Home physical settings were inspected for the
following items: moldy walls, floors, ceilings, windows, sewage, garbage disposal, running water, plumbing, electricity, telephone, construction
debris, furniture, bathrooms, food storage, and home appliances. In addition, we also gathered information regarding smoking habits, fumes
exposure, pets and/or animals, and sighting of roaches and/or rodents. The presence of people with asthma was observed and their status of control
was assessed through the asthma control test (ACT). Comparisons were made between families with asthmatics and those without asthmatics.
Results. Randomly, 242 of 750 families (32.26%) were surveyed, with “head of family” providing information (75.6%) on most occasions. No
significant association was found with respect to the previously explored items in those families with or without the presence of asthmatics.
Medically diagnosed asthma was found in 14.91%, with ACT scores of <19 points in two-thirds of these adults and asthmatic children. Asthmatics
reported symptoms occurring mostly during the night and an almost exclusive use of rescue medications. Families provided most treatments and
children preferred to use the oral route for control medications. Significant work and school absenteeism were detected in more than 50% of these
asthmatics.Conclusions.No physical home environmental/risk factors turned out to be significantly associated with families reporting the presence
of asthmatics. The high impact of asthma found in this Caracas slum underscores the realities of Venezuela’s impoverished urban majority. To
properly address this important challenge, our National Asthma Control Program needs to be reassessed.
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INTRODUCTION

Asthma is a major public health problem in Venezuela
with recent and significant increases in morbidity (1, 2).
The International Study for Asthma and Allergies in
Children study (Phase III, Caracas, Venezuela, 2003)
reports current asthma in 16% of urban adolescents
(13–14 years). At the same time, it states that in younger
ages (6–7 years) the prevalence rate has been estimated to
be at 20% (2–5); approximately half (7.5%) of this
asthma is severe (5), underscoring the linear relationship
between severe disease and health-care utilization.
Venezuela has an ambulatory health network under the
aegis of Ministry of Health (MoH) that cares for 80% or
more of the population across the country (1, 2); it has
handled high and increasing numbers of asthma exacer-
bations over the recent years, coming close to 1 million/
year, a substantial burden for 28 million inhabitants (2).

At these MoH facilities, complaints from asthma rank
first among all respiratory illnesses, and when consider-
ing all diseases it comes second only to the “viral syn-
drome,” alternating on occasions a third place with
diarrhea (2).

Asthma is now being considered a socially patterned
disease (6), with geographic and sociodemographic varia-
tions largely unexplained through genetic or environmen-
tal risk factors; it also seems to be more frequent and severe
among poor populations (7–10). Environmental and social
milieu exposures and suboptimal medical care (9, 10) are
important issues in this regard. Demography reflects an
urbanized country (>80%) predominantly of young people
(43% < 19 years old) living under variable conditions of
poverty (close to 50% of Graffar’s IV and V) (2, 11, 12).

A children’s study, performed from infancy to adoles-
cence by a nonprofit organization all across Venezuela
(Fundacredesa) (13, 14), found asthma to be influenced
by poverty, with significant (p < .05) higher prevalence
rates among Graffar’s IV & V economic scales when
compared to I, II, and III grouped together. It seems that
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the young, poor, and urban demographic features of
Venezuela’s majority are shared by asthma.

It is known that home physical environmental factors
such as house deterioration and maintenance (15–26) have
a bearing on asthma symptoms. A recent review showed
that wood stoves, moldy areas, and exposure to tobacco
smoke were highly significant in this regard (22). The
presence of mold, for example, was found to be prevalent
in homes of New Yorkers with current asthma (21) com-
pared with control households. In relation to allergens,
counseling on dust reduction and cockroach mitigation
has shown a diminution in asthma symptoms as per large
interventional studies (24, 25). Furthermore, the design
and construction of asthma-friendly homes has been
undertaken successfully (26).

Another factor of equal or greater importance is home-
related psychosocial stress, with ample and recent infor-
mation (27–31) confirming this as well. On the other hand,
discrepancy has been raised recently when increased risk
of asthma was not found to be associated with social and/or
physical characteristics of the home environment when
controlling for body mass index and/or ethnicity (32, 33).
What’s more, a cohort study (n¼ 245) in New York found
no association between sensitization to indoor allergens
and increased asthma morbidity in inner-city adults (34).

Acknowledging the high impact of asthma that predo-
minantly affects the socioeconomically deprived urban
majority (2, 13, 14), and also knowing that home and the
social environment are key elements in this disease (6),
collecting information in relation to habitat and trigger/
indoor asthma risk factors from this context is essential.
Furthermore, general information on asthma is found
wanting from our underprivileged urban majority. Half of
the inhabitants (50.9%) of Caracas live under similar hous-
ing conditions to “Los Erasos” slum (an underprivileged
urban area), which is located in a northern sector of
Caracas and close to our private medical facility. This
proximity facilitated the study of this community allowing
us to obtain information on asthma, perhaps applicable to
the rest of Venezuela.

MATERIALS AND METHODS

Over many years in Latin America, a set of preconceived
and/or previously defined criteria have been employed
(35) to classify people’s living conditions. Examples are
the ones used in Graffar’s or in other methodologies (35).
Such criteria are perhaps foreign to the contexts in which
they are applied and nonetheless are highly influenced by
many variables and cultural beliefs like family structure,
definitions of what is considered employment, income or
inflation, levels of education, and other varied social
aspects and even government bias. The idea behind these
methodologies is to develop a system that could separate
the poor or extremely poor segments of a population from
those that are not. A norm in relation to poverty cannot be
established independently from the social and economic
contexts where needs emerge and are defined (36).

Social scientist (Prof. Maria G. Ponce) from the
Universidad Católica Andres Bello (Caracas, Venezuela)
developed (37) a more pertinent classification of living
conditions that is rooted and more in touch with realities
within the context of our country. Such was obtained by
employing a statistical analysis (latent class, factor, or “clus-
ter” analysis) on the numerous data derived from the
National 2001 Census of housing and population, allowing
certain variables or “factors” to surface from this analysis.
By way of characterizing these “factors,” or variables, some
of them very distinct, living human conditions could be
separated into phenotypes. Nine such phenotypes of
human life conditions were identified and described in
detail. These identified “factors” included income, educa-
tion, housing materials, the presence of a bathroom for
crowding estimations, education level, appliances, physical
home hardware, and garbage disposal. These groups were
labeled:Comfortable 1 and 2;Moderate 3; Modest (Modest
implies a “barrio house,” with garbage disposal by con-
tainer, a minimum of appliances, education above primary
level, and a low income. More information pertinent to this
important work can be obtained from Dr. Ponce’s paper
(Temas de Coyuntura, No. 52, UCAB)) 4 and 5; Basic 6;
Precarious 7; and Rural 8 and 9. These phenotypes were
incorporated for research purposes into a Caracas city map
allowing for easy accessibility to locations. The slum of
“Los Erasos” was found cartographically to conform to
theModest* phenotype, along with 50.9% of the population
of Caracas (37) (see Figure 1), making this community a
probable mirror image of our capital city and likely
Venezuela. The study of their home environment, given
the weight it has in relation to asthma (38), might shed
some light on our high burden of this disease.

We employed structured questionnaires (see
Questionnaires 1, 2, and 3) for demographic data collec-
tion as well as habitat/habit characteristics that have been
considered in the literature as asthma risk factors. We also
obtained information regarding the presence of asthmatics
and their level of control by asthma control test (ACT) (39,
40), along with relevant information on treatments. These
possible risk factors for asthma were compared between
homes reporting the presence of asthmatics with those that
did not, pursuing to single out characteristics of a life with
asthma immersed in such urban and poverty context.

The community allowed for on-site interviews and
proper data collection. The questionnaire employed was
found easy to understand when submitted to members of
different families during a previous rehearsal. Interview
days were previously announced and Saturday mornings
were chosen, for reasons of personal safety, as suggested
by community representatives. Families are usually busy
with home chores during weekends and children are out
from school, increasing the presence of dwellers available
to answer the random door knocking of our survey. A
previous cadastre was employed and houses were identi-
fied by numbers to keep anonymity. One out of every three
sequential homes, that is to say 242 families (32.26%) of
750 living in the community, were randomly visited during
the last quarter of 2007. The three community “councils”
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in charge of community affairs approved this project as
well as the Institutional Review Board of Centro Medico
de Caracas.

These 750 families occupied 425 homes or houses;
some houses have two to three floors or levels, with one
family occupying each level and all with a rather uniform
use of construction materials. The total population is close
to 5000 people, with an average of 6.6 inhabitants per
family (data supplied by the community). Demographic
information from a previous 2007 survey performed by
two of the three community councils (41) of this slum
revealed a young population (44% < 18 years of age)
with an equal gender distribution similar to Venezuela’s
demography. In addition, “Los Erasos” has identical
house/construction materials that are characteristics of
the majority (71.9%) of Venezuela’s households, colloqui-
ally known as a “barrio” house (12). This community is
known for its low mobility and long residence in the area,
facts that confer stability to the collected data.

Interviewers delivering the questionnaire were properly
trained and a “head of family” (HoF) or whoever acted as
one was identified; responsible study physicians were
always present on site. In Venezuela and mostly within
this context (12), families are structured around a dominant
and respected female figure, a mother/grandmother or
elder aunt that runs family affairs; extended families are
the norm with nuclear families the exception. This female
figure is usually portrayed as “HoF” and the instruction
level, age, and genre of this person was registered (see
Questionnaire 1). In addition, different habitat character-
istics, such as moldy walls, floors, ceilings, windows,
furniture, sewage, garbage disposal, food storage, running
water, plumbing, electricity, bathrooms, home appliances

(TV, fan, refrigerator, kitchen), telephone, smoking habits,
the presence of animals or pets, furniture, sighting of roa-
ches/rodents, construction debris, and the use of any sorts of
cleaning sprays or exposure to fumes or chemicals as well as
washing detergents, among others, were noted. If HoF
informed of the presence of asthmatics among family mem-
bers, a second (see Questionnaire 2) and different survey
was used for these individuals, both children and adults.

The criteria for labeling someone as having “asthma”
were as follows: (1) a recent history of recurrent adminis-
tration of nebulized bronchodilators at an ambulatory or
hospital setting; (2) a medical diagnosis of asthma, meaning
being told by a physician that he/she has asthma (43); and
(3) the use of prescribed asthma medications on a regular
basis (inhaled steroids or other). Around 90% of asthmatics
identified answered to, at least, the first two of these criteria.

This second additional and different survey (see
Questionnaires 2 and 3) gathered some demographic data
and certain features of rooms of asthmatics and/or areas
within the home environment used as sleeping quarters:
mattresses, pillows, sofas, rugs, and other fixtures. Patient/
family behavior relative to exacerbations, the health facil-
ities attended for asthma care, and data regarding medica-
tions employed in acute and chronic management (see
Questionnaire 2) were noted. For the purpose of statistical
analysis, descriptive statistics and chi-square were
employed for the majority of items, with comparisons
made between families with asthmatics and those without
asthmatics.

ACTs according to age were administered to indivi-
duals identified as “asthmatics” to determine the level of
asthma control (adults >12 years and children 4–12 years
old); this is the age criteria set for ACT. However, the

FIGURE 1.—A close view of “Los Erasos” from our private medical facility.

16 A. CAPRILES HULETT ET AL.

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/2
5/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



QUESTIONNAIRE 1.
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cutoff age range for an adult to be labeled as “asthmatic”
was 44 years old, trying to avoid confusion with symptoms
of chronic obstructive pulmonary disease (COPD), but not
implying at the same time that asthma does not exist
beyond this age. No data on the prevalence of asthma
could be derived from this survey, since the ages of all
inhabitants of these homes were not registered.

RESULTS

Habitat Characteristics

As previously mentioned, houses/homes from “Los
Erasos” hold the usual construction characteristics (“barrio
house”) of more than 70% of Venezuela’s urban houses,
i.e., friezed block walls, cement floors, and for ceilings

QUESTIONNAIRE 2.

18 A. CAPRILES HULETT ET AL.
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QUESTIONNAIRE 3.
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either a cement plaque (“platabanda”) or galvanized sheet
roofs (acerolit®, Láminas de Acero,Materiales Los Andes,
Venezuela; www.materialeslosandes.com/acerolit.html)
and/or zinc sheets (12, 41). This community also conforms
to the living conditions and sociodemographics of 50% of
people living in Caracas (37). A crowded environment was
detected with an average of 5.4 inhabitants per bathroom;
an estimation method is suitable in this context. Only
42.7% of families reported owning their homes, with the
caveat that homeownership is not a good reflection of
living conditions for the poor urban majority (37).
However, none of the above characteristics was found to
be different between families with or without reported
presence of asthmatics.

A detailed account of all the different elements analyzed
(see Questionnaire 1) relates to the number of windows,
the presence of running water, sewage/garbage disposal,
electricity, telephone, and home appliances (refrigerator,
fans, cable TV, air conditioning, stoves). In regard to
stoves, all are run on liquid gas, with no wood burning
detected. Moldy walls were noted in 61% of homes
(Table 1). According to common knowledge, roaches can
be encouraged if food is not well kept. The food was kept
in cabinets under storage conditions throughout.
Margarine has been linked to allergies (42) and its con-
sumption was ample, widespread, and reported on a daily
basis. Again, there was no statistical difference among
families with and without asthmatics for any of the above
items.

Carpets were reported to be in 34% of homes, while
rugs were found in 50%. Moreover, stuffed animals, boxes
filled with construction debris, and books were found in
more than 80% of homes. For home cleaning, an array of
odorous products (average>3 times/week) was reported in
100% of families and the use of laundry detergents was
reported on a weekly basis for the totality of families
interviewed. No difference was found between families
with and without asthmatics for this upholstery and clean-
ing items mentioned.

A tobacco environment (mostly cigarettes) was reported
in 57.10% of homes and pets were found in 44.60% of
homes, with a varied fauna of dogs, cats, and birds.
Sighting of roaches reached 87.02%, while the rodents
were a modest 6.6%. In regard to insecticide use, either
tablets plugged in walls and/or in spray form were reported
from “little” to several times/week in close to a 100% of
families. No significant association was found with any of
the items explored in families with or without reported
presence of asthmatics.

It should be noted that one family was found to lack
running water, sewage disposal, electricity, inside toilets,
and a refrigerator; yet none of its members suffered from
asthma.

Demographic Data/Asthma Profiles

A total of 750 families live in this community and 242 were
randomly interviewed (32.26%); these families occupy 425
houses. An estimation of 1287 inhabitants (5.31 inhabitants/
family) was made by dividing the estimated number of
people among the number of families interviewed. Most
families answered to the random “door knocking” aspect of
this survey, with respondents belonging to the already men-
tioned HoF figure in 75.6% of cases, conferring reliability
to the information gathered. Mothers responded 85% of the
times, while grandmothers, elder aunts, or female spouses
playing a lesser role; fathers accounted close to 5% of
respondents. The level of instruction of HoF was predomi-
nantly elementary and high school (completed and uncom-
pleted), with 11.7% reporting some university level.

One out of every two families (49.17%) reported the
presence of at least one asthmatic (119/242). A total of 192
medically diagnosed asthmatics, 100 adults (> age 12) and
92 children (0–12 years old), have been found, providing
evidence for the presence of asthma in 14.91% (7% for
children and 8% for adults) of this population. This result
was obtained by dividing the total number of asthmatics by
the total number of surveyed inhabitants (192/1.287). If we
are to follow the age range set by the World Bank that
considers children as<18 years old, the presence of asthma
in adults came close to 40% with a 60% corresponding to
children.

ACT test was administered to 96 of 100 willing and/or
available adult asthmatics (96 %) and to 59 of 88 (4 years
and over) willing and/or available children or caregivers
(67%). A total of 80.7% of the initial medically diagnosed
“asthmatics” answered the ACT test, permitting confirma-
tion of symptoms of asthma, as reported by families.
Figures 2 and 3 show the description by genre/age and

TABLE 1.—Environmental factors.*

Yes No

Presence of windows
All 222 92.50% 7 2.90%
Asthmatics 104 90.40% 3 2.60%
No asthmatics 118 94.40% 4 3.20%

Smoking environment
All 137 57.10% 98 40.80%
Asthmatics 71 61.70% 40 34.80%
No asthmatics 66 52.80% 58 46.40%

Construction debris
All 32 13% 189 78.80%
Asthmatics 17 14.80% 83 72.20%
No asthmatics 15 12% 106 84.80%

Animals
All 107 44.60% 133 55.40%
Asthmatics 48 41.70% 65 56.50%
No asthmatics 57 45.60% 68 54.40%

Cockroaches and rodents
All 208 87.02% 31 12.97%
Asthmatics 101 88.60% 13 11.40%
No asthmatics 107 85.60% 18 14.40%

Use of insecticides
All 156 74% 54 25.71%
Asthmatics 74 72.49% 28 27.45%
No asthmatics 82 75.93% 26 24.07%

Moldy environment
All 144 61.28% 91 38.72%
Asthmatics 70 62.25% 42 37.50%
No asthmatics 74 60.16% 49 39.84%

p-value:
*p ¼ ns (between homes with asthmatics and those without asthmatics).
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also the ACT control level of these asthmatics; 19 points or
less served as the cutoff value indicating a noncontrol
status. Most asthmatics were found to have slept on mat-
tresses, with an equal use of either cotton or synthetic
fabric pillows.

Patient and Family Behavior with Regard to Asthma

(1) During an adult asthma exacerbation, 48.5% of
patients missed work. In one-third of families, chil-
dren could not attend school during the caregiver
episode.

(2) During an asthma exacerbation, 87.5% of children
missed school; therefore, responsible adults or care-
givers missed work 40% of the times.

(3) The use of a public transportation means to access a
health facility was reported 42% of times during an
adult asthma exacerbation and for children, 22% of
times; attendance to a healthcare facility by foot
(walking) during an asthma exacerbation was found
in 28% of adults and 43.2% of children. Adults
weather out a crisis 15.5% of times without seeking
medical assistance, while children a 10.2%.

(4) During an asthma exacerbation, 41% of children
attended a hospital setting and 27.8% an ambulatory
care facility. Adults received hospital care (30.9% of

adult asthmatics) and ambulatory care (16.5% of adult
asthmatics).

(5) In most patients, asthma exacerbations occurred at
night; 58.7% corresponding to adults and 63% corre-
sponding to children.

Medications

See Table 2 for details.

DISCUSSION

Venezuela, with roughly 28 million inhabitants, is actually
considered by the World Bank an upper middle income
country (11), a recent upgrade from the lowmiddle income
status of not too long ago. Gross national income per capita
is among the highest in Latin America, with a 30% increase
during the past 10 years, mostly from high oil revenues. A
National Asthma Program developed under Global
Initiative for Asthma (GINA) guidelines has existed for
many years (1), although with weak implementation; it
was last revised in 1998 and has been unable, so far, to
address our high morbidity from asthma (1, 2).

“Los Erasos,” an underprivileged vulnerable commu-
nity, “barrio” (41) or slum area from Caracas, shares
demography and home/socioeconomic environment char-
acteristics similar to 50% of people living in Caracas (37);
therefore, it can be considered a “model,” or reflection of
day-to-day happenings related to asthma and perhaps other

TABLE 2.—Therapeutic aspects.

Adults Children

Yes No Yes No

Gets medication 78 (80.4%) 10 (10.3%) 71 (80.6%) 17 (19.3%)
Considers it to be

expensive
80 (82.5%) 10 (10.3%) 81 (92%) 5 (5.6%)

Treats its asthma:
During crisis 71 (73.2%) 63 (71.59%)
Continuously 20 (20.6%) 11 (12.5%)
Stops upon

improving
59 (60.82%) 26 (26.8%) 63 (71.6 %) 11 (12.5%)

How does he/she
gets medication:
Ambulatory

facility
23 (23.7%) 23 (26.1%)

Family 46 (47.4%) 53 (60.22%)
Hospital 12 (12.4%) 5 (5.7%)

Instituto
Venezolano de
los Seguros
Sociales
(social security)

4 (4.1%) 6 (6.8%)

Private insurance 1(1.0%) 2 (2.27%)
Others 8 (8.2%)
N/Aa 9 (9.3%)

Administration
preference:

Adults Children

Oral 49 (50.5%) 52 (59.1%)
Inhalers 42 (42.3%) 33 (37.5%)
N/Aa 6 (6.2%) 3 (3.4%)

aNot available.

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

61.45%

49.15%

Female

Male

50.84%

38.50%

40.00%

30.00%

20.00%

10.00%

0.00%

Adults Children

FIGURE 2.—Percentage distribution of patients by gender; children (aged
4–12 years old) and adults (over 12 years).
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FIGURE 3.—Percentage of patients controlled according to the ACT scores
for children and adults (control ACT > 19 points).
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health problems in the underprivileged urban majority.
Studying their home environment might yield information
on our high burden of asthma, considering that house
deterioration and disarray as well as indoor allergens are
known home risk factors for asthma.

The questionnaires (see Questionnaires 1–3) employed
in this survey have some distinctive features: “HoF” or
whoever acted in lieu of provided the required information
in more than 70% of cases; in addition, a large number of
families were randomly surveyed (one-third of total num-
ber of families) and persons with asthma, either adults or
children, were identified. Asthma as diagnosed by a phy-
sician (42) (by self-report or parent report) in more than
90% of cases and with actual symptoms confirmed some-
how by ACT (38, 39) (70% with noncontrol status) give
support to the high morbidity from this disease, as pre-
viously mentioned. The “in situ” data collection, for proper
evaluation of housing and other environmental features,
adds credibility to this endeavor. This is the first time, to
the best of our knowledge, that a survey with exclusive
reference to home and asthma from a socioeconomically
deprived urban group in Caracas has been conducted.

Visible presence of roaches/rodents (44) as well as
moldy areas (23) in walls has been implicated in asthma
and serve as good indicators that the indoor environment is
out of balance. We lacked the capability to measure aller-
gen levels or other pollutants for a more thorough evalua-
tion. However, no significant associations were found with
the above or with any of the different items explored (see
Figures 1–3) that are known to have some bearing on
asthma (rugs, carpets, pets, etc.) in those families where
asthmatics lived. All other items that could be considered
as possible inhalant risk factors (irritants, fumes, or che-
mical sprays) yielded similar results. Margarine consump-
tion is widespread in this community and although it has
been reported to have a possible relation with allergies
(43), no difference was found between families with and
without asthmatics.

A recent review emphasized the definite influence of
the home environment on asthma (22), but our findings
within this urban poor context of a city like Caracas do not
lend support to this statement. However, we reached con-
clusions similar to Suglia (32, 33), although employing a
different methodology. This author also found psychoso-
cial stress factors having no relation to asthma.
Furthermore, Wisnivesky et al. (34) from New York
found no association between indoor allergen sensitization
and asthma morbidity in inner-city adults, a finding that
points to the need for more research.

Out of 242 families surveyed, with an average of 5.31
inhabitants per family, 14.91% or one out of seven inha-
bitants was identified with asthma. At least, one in every
two families reported the presence of an asthmatic, making
it a common disease within this framework. ACT showed
70% of asthmatics, both children and adults, in a noncon-
trolled (19 points or less) status, implying actual symptoms
and confirming somehow the diagnosis of asthma as
referred by families. A noncontrol status favors a propen-
sity to develop exacerbations (45) adding support to the

MoH data regarding the high load of acute episodes cared
for at ambulatory services across Venezuela (close to 1
million/year). Uncontrolled asthma in the United States,
for example, has been reported close to a 40% for both
children and adults (45).

Other results have a better appraisal of this reality; as in
previous reports most asthmatics receive treatment only
during exacerbations and abandon it prematurely (2, 7,
46). Asthma occurs predominantly during nighttime (47),
and in our population 10–15% of patients do not seek
medical attention during crisis. Asthmatics and their
families found medicines to be expensive and parents—
families are usual suppliers of most treatments. When
asked for route preference, there was an inclination for
oral medications among children. Similar findings as
above have been reported elsewhere (46). Significant
absenteeism from school and work denote a high impact
of asthma, affecting both personal and family quality of
life.

Public health-care services are available and used by
this community, varying from ambulatory facilities to
hospital care, assuring us of a physician asthma diagnosis,
as previously referred to. Nevertheless, obstacles for
proper asthma management seem to lie not in the unavail-
ability of acute health care, but in a lack of knowledge in
control strategies from dispensers of health care and
patients alike.

In summary, physical home environment/risk factors
seem not to add much in explaining the high burden of
symptomatic asthma found in this slum, which we believe
to be a reflection of our underprivileged urban majority.
However, worth mentioning is the fact that other social
elements (psychological stress factors) have been recently
demonstrated as a most important issue in relation to
asthma, both in prevalence and severity. Violence (29,
48), familial or external, stands out as an example among
many of these elements. Although our scrutiny was not
oriented to the collection of psychosocial data, we must
admit that violence in Venezuela is among the highest in
Latin America, manifested in a homicide rate of >19,000/
year or 59/100,000 inhabitants. It does affect with some
predilection the young and economically weak urban
majority of our population (49), just like the community
surveyed by us.We think our asthma seems to sway amid a
context of poverty and violence.

If we ever expect to effectively address this very impor-
tant challenge, contextualized proposals should be
oriented toward devising simple and feasible control stra-
tegies, discovering oral medications that are effective and
establishing minimum levels of asthma education in the
population. We have tried different approaches in the past,
for control as well as for exacerbations, with this simple
concept in mind (50–52). Educational approaches needed
for the proper use of inhaled control medications appear
from our point of view too cumbersome for our urban and
poor majority whose lives are from day to day an act of
survival (53, 54). In view of this, our National Asthma
Control Program based on GINA guidelines needs to be
reassessed.

22 A. CAPRILES HULETT ET AL.

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/2
5/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



ACKNOWLEDGMENTS

Our thanks to the community and leaders of “Los Erasos”
for their enthusiastic cooperation during the survey pro-
cess. Our special thanks to Limeyi Machado for liaison
endeavors with the community; to MoH authorities,
Distrito 1, Zona Metropolitana, Caracas: Jhon Jimenez
and Dr. Gustavo Latorraca for allowing the survey to be
carried out; to LETI Laboratories for financial support and
strong encouragement; to Dr. Maria Gabriela Ponce,
Sociologist, UCAB, for her helpful insight in relation to
poverty estimations in Caracas; to the Medical Society at
Centro Médico de Caracas; to the Board of Directors of
Private Hospital Centro Médico de Caracas for their
ongoing presence and support; and to Edito Bonalde for
his careful grammatical review of the article.

DECLARATION OF INTEREST

The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of this
article.

Sources of support: 1. Self; 2. LETI Laboratories,
Caracas, Venezuela. LETI laboratories contributed
approximately $USD 1,000.00/00 (one thousand) for pur-
poses of personnel training, ad hoc printed material, as
well as analysis of data obtained.

REFERENCES

1. Istúriz G, Guilarte A, Méndez R, España M. Norma Oficial Venezolana
del Programa Nacional Integrado de Control del Asma, Revisión 1998.
Publicación del MSAS, División de Tuberculosis y Enfermedades
Pulmonares, patrocinado por el Programa de las Naciones Unidas para
el Desarrollo.

2. Capriles Hulett A, Carvallo C, Sanchez A, Alfonzo I, Kondracki E.
Revisión sobre el estado del asma infantil en Venezuela y una propuesta
para su manejo. Revista de la Sociedad Venezolana de Alergia, Asma e
Inmunología 2004; VI(1):25–35.

3. Aldrey O, De StefanoM, Capriles Hulett A. Prevalencia del asma infantil
en Caracas, ISAAC 2003. Revista de la Sociedad Venezolana de Alergia,
Asma e Inmunología 2003; V(2):33–40.

4. Mallol J, SoleD, Baeza-BacabM,Aguirre-CamposanoV, Soto-QuirosM,
Baena-Cagnani C, Latin America ISAAC group. Regional variation in
asthma symptoms prevalence in Latin American children. J Asthma 2010;
47(6): 644–650.

5. Lai CK, Beasley R, Crane J, Foliaki S, Shah J, Weiland S; International
Study of Asthma and Allergies in Childhood Phase Three Study Group.
Global variation in the prevalence and severity of asthma symptoms:
Phase III of ISAAC 2009. Thorax 2009; 64:476–483.

6. Wright R, Suglia S, Levy J, Fortum K, Shields A, Subramaniam SV,
Wright R. Transdisciplinary research strategies for understanding
socially patterned disease: The Asthma Coalition on Community,
Environment, and Social Stress (ACCESSS) project as a case study.
Cien Saude Colet 2008;13(6):1729–1742.

7. WHO and Chronic Respiratory Diseases. Asthma. Available at: www.
who.int/mediacentre/factsheets/fs307/en. Accessed October 2012.

8. Bousquet J, Bousquet JP, Godard P, Daures JP. The public health
implications of asthma. Bull World Health Organ 2005; 83:548–554.

9. Rona RJ. Asthma and poverty. Thorax 2000; 55:239–244.
10. Cruz AA, Bateman ED, Bousquet J. The social determinants of asthma.

ERJ 2010; 35:239–242.
11. The World bank Data. Countries/classification/income. Available at:

http://data.theworldbank.org. Accessed October 1, 2012.

12. España, Luis Pedro. 10 años detrás de la pobreza, publicaciones
UCAB, 2010.

13. Jiménez de Landaeta M. Asma bronquial y situación socioeconómica en
Venezuela. Revista de la Sociedad Venezolana de Alergia, Asma en
Inmunología 1999; 1(1):5–10. Accessed October 1, 2012.

14. Sanchez-Borges M, Capriles-Hulett A, Caballero-Fonseca F. Asthma
care in resource-poor settings. WAO J 2011; 4(4):68–72.

15. Strachan DP, Sanders CH. Damp housing and childhood asthma:
Respiratory effects of indoor air temperature and relative humidity.
J Epidemiol Community Health 1989; 43:7–14.

16. Stevenson LA, Gergen PJ, Hoover DR, Rossentreich D, Mannino DM,
Matte TD. Sociodemographic correlates of indoor allergen sensitivity
amongUnitedStateschildren. JAllergyClin Immunol 2001;108:747–752.

17. Platts-Mills TA, Carter MC. Asthma and indoor exposure to allergens.
N Engl J Med 1997; 336:1382–1384.

18. Rauh VA, Chew GR, Garfinkel RS. Deteriorated housing contributes to
high cockroach allergen levels in inner-city households. Environ Health
Perspect 2002; 110(Suppl. 2):323–327.

19. GINA : Global Initiative for Asthma. Global Strategy for Asthma
Management. December 2007. Available at: www.ginasthma.com.
Accessed October 1, 2012.

20. Northridge J, Ramirez OF, Stingone JA, Claudio L. The role of housing
type and housing quality in urban children with asthma. J Urban Health
2010; 87:211–224.

21. Nguyen T, Lurie M, Gomez M, Reddy A, Pandya K, Medvesky M. The
National Asthma Survey—New York State: Association of the home
environment with current asthma status. Public Health Rep 2010;
125:877–887.

22. Jie Y, Ismail NH, Jie X, Isa ZM. Do indoor environment influence
asthma and asthma related symptoms among adults in homes?: A review
of the literature. J Formosa Med Assc. 2011; 110(9):555–563.

23. Tischer CG, Hohmann C, Thiering EW, Herbarth O, Muller A,
Henderson J, Granell R, Fantini MP, Luciano L, Bergstrom A, Kull I,
Link E, Von Berg A, Kuehni CE, Strippoli MP, Gehring U, Wijga A,
Eller E, Bindslev-Jensen C, Keil T, Heindrich J. Meta-analysis of mould
and dampness exposure on asthma and allergy in eight European birth
cohorts: An ENRIECO initiative. Allergy 2011; 66(12):1570–1579.

24. Evans R, III. A randomized clinical trial to reduce asthma morbidity
among inner-city children: Results of the National Cooperative Inner
City Asthma Study. J Pediatr 1999; 135:332–338.

25. MorganWJ, Crain EF, Gruchalla RS, O’Connor GT, KattanM, Evans R,
3rd, Stout J, Malindzak G, Smartt E, Plaut M, Walter M, Vaughn B,
Mitchell H; Inner-City Asthma Study Group. Results of home based
environment intervention among urban children with asthma. N Engl J
Med 2004; 351:1068–1080.

26. Takaro TK, Kreiger J, Song L, Sharify D, Beaudet N. The breath-easy
home: The impact of asthma friendly home construction on clinical
outcomes and trigger exposure. Am J Public Health 2011; 101:55–62.

27. Sandel M, Wright RJ. When home is where the stress is: Expanding the
dimension of housing that influence morbidity. Arch Dis Child 2006;
91:942–948.

28. Wright RJ, Cohen R, Cohen S. The impact of stress on the development
and expression of atopy. Curr Opin Allergy Clin Immunol 2005; 5:23–29.

29. Apter A, Garcia L, Boyd R,Wang X. Exposure to community violence is
associated with asthma hospitalizations and emergency department vis-
its. J Allerg Clin Immunol 2011; 126(3):552–557.

30. Sternthal M, Coull BA, Chiu M, Cohen S, Wright RJ. Association among
maternal childhood socioeconomic status, cord blood IgE and repeated
wheeze in urban children. J Allerg Clin Immunol 2011; 128(2):337–345.

31. Chen E. Life-course models of how the social environment affects child-
hood respiratory risk. J Allerg Clin Immunol 2011; 128(2):346–347.

32. Suglia SF, Chambers EC, Rosario A, Duarte C. Asthma and obesity in
three-year-old urban children: Role of sex and home environment.
J Pediatr 2011; 159:14–20.

33. Halloran DR. Editorial. Home environment, asthma and obesity: How
are they related? J Pediatr 2011; 159:3–4.

34. Wisnivesky JP, Sampson H, Berns S, Kattan M, Halm EA. Lack of
association between indoor allergen sensitization and asthma morbidity
in inner-city adults. J Allerg Clin Immunol 2007; 120: 113–120.

“SLUM HOUSING” AND ASTHMA IN LATIN AMERICA 23

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/2
5/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

http:// data.theworldbank.org
http:// data.theworldbank.org
http:// data.theworldbank.org
www.ginasthma.com
www.ginasthma.com
www.josebhuerta.com
www.josebhuerta.com
www.josebhuerta.com


35. Huerta Jose B. Indicadores sociales y medición de la pobreza (poverty
assesment and social índices). Available at: www.josebhuerta.com.This
is an excellent summary in Spanish of different methods employed over
the years in Venezuela to asses living conditions. Please go to:
Principales Indicadores de Pobreza (aspectos metodologicos).
Accessed October 1, 2012.

36. Brady D. Rethinking the sociological measurement of poverty. Social
Forces. 2003; 81(3):1–37.

37. Ponce Maria G. Temas de Coyuntura # 52, Diciembre 2006; Konrad
Adenauer Stiftung. Instituto de Investigaciones Económicas y Sociales,
UCAB.

38. Krieger J. Home is where the triggers are: Increasing asthma control by
improving the home environment. Pediatr Allergy Immunol Pulmonol
2010; 23:139–145.

39. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT, Marcus P,
Murray JJ, Pendedergraft TB. Development of the asthma control test: A
survey for assessing asthma control. J Allergy Clin Immunol 2004;
113(1):59–65.

40. Schatz M, Sorkness CA, Li JT, Marcus P, Murray JJ, Natham RA,
Kosinski M, Pendergraft TB, Jhingan P. Asthma control test: Reliability,
validity and responsiveness in patients not previously followed by asthma
specialists. J Allergy Clin Immunol 2006; 117(3): 549–556.

41. Estudio Demográfico y Socioeconomico. Consolidación del resultado
censal comunitario “Los Erasos” 2007, obtained through GRUPO
VENEMERGENCIA.

42. Canova C, Harris JM, Mills P, White C, Moffat S, Shread S, Cullinan P.
Epidemiological measures of childhood asthma. Cross sectional and
longitudinal consistency. Respir Med 2012; 106:1224–1235.

43. Sausenthaler S, Kompaeur I, Borte M, Herbarth O, Schaaf B, Berg A,
Zutavern A, Heinrich J from LISA Study Group. Margarine and butter
consumption, eczema and allergic sensitization in children. The LISA
birth cohort study. Pediatr Allergy Immunol 2006; 17(2):85–93.

44. Sheehan WJ, Rangsithiensai PA, Wood RA, Rivard D, Chinaratanapisit
S, Perzanowski MS, Chew GL, Seltzer JM, Matsui EC, Phipatanakul W.

Pest and allergen exposure and abatement in inner-city asthma: A work
group report of the AAAAI Indoor Allergy/Air Pollution Committee. J
Allerg Clin Immunol 2010; 125(3):575–581.

45. Jackson D, Sykes A, Mallia P, Johnston S. Asthma exacerbations:
Origin, effect and prevention. J Allerg Clin Immunol 2011; 128(6):
1165–1174.

46. Karen L, Warman KL, Johnson Silver E, Stein REK. Asthma symptoms,
morbidity, and antiinflammatory use in inner-city children. Pediatrics
2001; 108:277–282

47. Horn CR, Clark TJ, Cochrane GM. Is there a circadian variation in
respiratory morbidity? Br J Dis Chest 1987; 81:248–251.

48. Gupta R, Zhang X, Springston E, Sharp L, Curtis L, Shalowitz M,
Shannon JJ, Weiss KB. The association between community crime and
childhood asthma prevalence in Chicago. Ann Allerg Asthma Immunol
2010; 104:299–306.

49. Observatotio Venezolano de Violencia. Informe homicidios. 2011.
Available at: www.observatoriodeviolencia.org.ve. Accessed October 1,
2012.

50. Capriles A, Gonzalez M, Hurtado D. Symposium “Pitfalls of allergic
diseases in Latin America”: Slum asthma in Latin America: A novel
approach. Handouts 29th Congress of EAACI, 6 June 2010,
London.

51. Rodriguez E, Vera V, Perez-Puigbo A, Capriles-Hulett A, Ferro S,
Manrique J, Abate J. A single dose of nebulized formoterol powder is
as effective as three doses of albuterol in children’s acute asthma.
Allergol Immunopathol (Madr) 2008; 36(4):196–200.

52. Capriles E, Do Campo A, Verde O, Pluchino S, Capriles Hulett A.
Children’s asthma and the third world: An approach. J Investig Allergol
Clin Immunol 2006; 16(1):11–18.

53. Lopez Pedraza R. Cuatro Ensayos sobre Psicoterapia. Editorial Festina
Lente. 2010. Caracas, Venezuela.

54. Vargas Mireya. Pais en Regresión. Nuestras complejidades incon-
scientes en algunas imagenes sociologicas. Ediciones Centro Lyra.
2011. Available at: www.centrolyra.org. Accessed October 1, 2012.

24 A. CAPRILES HULETT ET AL.

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/2
5/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

www.observatoriodeviolencia.org.ve
www.observatoriodeviolencia.org.ve
www.observatoriodeviolencia.org.ve
www.observatoriodeviolencia.org.ve
www.observatoriodeviolencia.org.ve
www.observatoriodeviolencia.org.ve
www.centrolyra.org
www.centrolyra.org
www.centrolyra.org

