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ABSTRACT

Introduction: The aim of the study was to establish the risk
factors of bronchial asthma in a Nigerian adult population.

Materials and Methods: We conducted a cross-sectional
study in llorin, Kwara State, Nigeria and selected 805 subjects
from the study area by multistage cluster sampling. The
European Community Respiratory Health Services (ECRHS)
asthma-screening questionnaire was administered by trained
assistants to collect demographic information, asthma symp-
toms in the preceding 12 months (Current asthma) and risk
factors of asthma. The body weight (kg) and height (metre)
were measured and the body mass index (BMI) was calculated.
Odd ratio was calculated to determine the association between
current asthma and risk factor of asthma.

Results: Current asthma in this study was 12.8%. Family his-
tory of asthma was the strongest risk factor of asthma in this
study (OR=5.32), followed by allergic rhinitis (OR=5.29), out-
door pollutants (OR=3.51), tobacco smoking (OR=3.47), and
indoor pollutants (OR=3.32), as well as a family history of aller-
gic diseases (OR=2.38) and obesity (OR=1.87). Age, sex, educa-
tional achievement, home and socioeconomic status were not
strong determinants of asthma (p>0.05). The majority of these
identified factors were environmental factors with the excep-
tion of family history of allergy and asthma.

Conclusion: We identified family history of asthma, allergic
rhinitis, outdoor pollutants and indoor pollutants, tobacco
smoking and obesity as the risk factors of asthma. There is an
urgent need to increase the awareness of the risk factors and
promote preventive strategies to control the diseases.

(Tur Toraks Der 2009;10:56-62)
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OZET

Girig: Bu calismada Nijerya eriskin populasyonunda astim igin risk
faktorlerinin belirlenmesi amaclandi.

Gereg ve Yontemler: Calisma Nijerya'nin Kwara eyaleti llorin bol-
gesinde kesitsel yontemle yapildi. 805 olgu cok basamakli kesitsel
yontemle orneklendi. Avrupa Bolgesel Solunum Saghgi Servisi
(ECRHS) tarafindan diizenlenen astim degerlendirme anketi; astim
icin risk faktorlerinin belirlenmesi, son 12 ay icerisinde gorilen
astim semptomlarinin tanimlanmasi ve demografik 6zelliklerin
toplanmasi icin, konusunda deneyimli asistanlar tarafindan uygu-
landt. Viicut agirhigi (kg) ve boy (metre) ol¢lildi, vicut kitle indek-
si (VKI) hesaplandi. Astimla iligkili risk faktorlerinin belirlenmesi icin
“odds ratio” hesaplama yontemi kullanildi.

Bulgular: Bu calismada astim %12.8 oranindaydi. Aile dykusu
astim icin en onemli risk faktorliyken (OR=5.32) allerjik rinit
(OR=5.29), cevresel hava kirliligi (OR=3.51), tUtln kullanimi
(OR=3.47), ev ici risk faktorleri (OR=3.32) ve obezite (OR=1.87)
diger 6nemli risk faktorleri arasinda yer aliyordu. Yas, cinsiyet, egi-
tim, cevre ve sosyoekonomik kosullar astim icin belirleyici degildi
(p>0.005). Astim icin tanimlanan aile 6ykusu disinda kalan risk fak-
torlerinin blylk kismini cevresel faktorler olusturmaktadir.

Sonug: Bu calismadan aile dykusunln, alerjik rinitin, cevresel hava
kirliliginin, ev ici risk faktorlerinin, tittn kullaniminin ve obezitenin
astim icin onemli risk faktorleri oldugu gorildu. Astimla ilgili risk
faktorlerinin farkindaliginin artinlmasi ve hastalik kontroll icin
koruyucu onlemlerin alinmasi acil ve dnemli bir gerekliliktir.

(Tur Toraks Der 2009;10:56-62)
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INTRODUCTION

Asthma is currently one of the world’s most common
long-term conditions; the disease may affect as many as
300 million people worldwide, a number that could
increase further by another 100 million by the year 2025

[1]. The increasing prevalence of asthma, frequency of
hospital admission and asthma related mortality have led
to a great concern about the medical and social costs of
this disease [1]. The prevalence and incidence of asthma
throughout Africa have increased remarkably in recent
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years, although the condition was previously uncommon
over most parts of the continent [1].

Asthma is a heterogeneous disease that results from
genetic and environmental causes, and although genet-
ics is an important determinant of asthma, environmen-
tal causes undoubtedly contribute to its expression [1,2].
The common denominator underlying the pathogenesis
of asthma is bronchial hyperresponsiveness and atopy is
the commonest risk factor for asthma development; oth-
ers are air pollution, respiratory infection, obesity, family
size, occupation, as well as tobacco smoking and drugs
[1,2]. There is no agreed consensus on defining asthma
and the method of diagnosing asthma in a population
study and this often makes comparison of data from dif-
ferent countries impossible [3]. The clinical and epidemi-
ological diagnosis of asthma sometimes involves the use
of immunological methods such as IgE measurement
and skin test, which might be expensive and impossible
in a field survey in the low-income countries. Simple and
cost-effective tool like a questionnaire which is not cum-
bersome for a trained fieldworker to administer; can still
be enough for getting information on the epidemiology
of asthma. A good knowledge of asthma may help to
draw up suitable environmental preventive measures in
an individual and in the community. Most of the studies
on risk factors of asthma in Africa and elsewhere were
carried out in children [4-7]. Although the majority of the
asthmatics develop the illness in childhood, there are
some differences in their clinical presentation from adult
asthma [8]. There are few studies on the risk factors of
asthma in adults in sub-Saharan Africa. The aim of this
study was to establish self-reported risk factors of bron-
chial asthma in the Nigerian adult population.

MATERIALS AND METHODS

This was a descriptive cross-sectional study of the
individuals between the ages of 18 to 65 years in the
communities that make up llorin local councils in Kwara
State Nigeria from January 2006 to April 2006. The
University of llorin Teaching Hospital ethics and research
committee approved the study. The participating sub-
jects gave verbal consent to take part in the study. The
calculated minimum sample size was =384, which was
increased to have a true representation of the study
population. We divided the study area into clusters,
which have the same degree of urbanization and are
socio culturally homogeneous, based on equality and
homogeneity of the clusters, and a multi stage- cluster
sampling method was adopted for sample selection in
this study. Subjects in selected households who met the
inclusion criteria: ages 18 to 65 years, lived in the study
area for the preceding 12 months and gave their consent
were enrolled to the study.

The designated trained assistants interviewed the sub-
jects and administered the modified European Community
Respiratory Health Survey (ECRHS) questionnaire face to
face, to obtain demographic information, asthma symp-
toms and medications, and risk factors of asthma.

Definitions
Asthma in this study was defined as two or more asthma
symptoms in the preceding 12 months (current asthma).

Statistical analysis

The data were analysed using SSPS Version 14 com-
puter statistical software. Descriptive and frequency sta-
tistics were produced to examine the characteristics of
the representative sample of this study population. Chi-
square test was used to test the statistical significance. P
value of 0.05 or less was taken as statistically significant.
Odd ratio was used to determine the association
between the risk factors and asthma in the study popula-
tion. Bar chart was used for illustration

RESULTS

Demographic characteristics of the study population

Eight hundred and five subjects participated in the
study, of whom 498 (61.9%) were males and 307(38.1%)
were females. The demographic characteristic of the
study population is shown in Table 1. The mean age of
the study population was 32.98+9.78years.

Respiratory symptoms reported by the

study population

Table 2 shows that nasal allergy was the commonest
reported respiratory symptom 250 (31.1%), while noc-
turnal cough 217 (27.0%) was the commonest asthma
symptom among the subjects, followed by wheezing
136 (16.9), chest tightness 127 (15.8%); and breathless-
ness, 69 (8.9%). The use of asthma medication such as
inhalers and oral tablets was reported in 34 (4.2%) of
the subjects in the study.

Table 1. Demographic characteristics of the study population
Characteristics Frequency Percentage (%)

Sex
Male 498 61.9
Female 307 38.1
Age (distribution in years)
<20 35 43
20-29 283 35.2
30-39 278 34.5
40-49 157 19.5
50-59 36 4.5
60+ 16 2.0
Education
None/Arabic/Primary education 233 28.9
Secondary 346 43.0
Undergraduate 95 11.8
Graduate/postgraduate 131 16.3
Occupation
Housewife/unskilled/Unemployed 430 53.4
Professional 109 13.5
Intermediate 107 13.3
Skilled non manual 74 9.2
Skilled manual 85 10.6
N=805
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Self-reported prevalence of current asthma

In this study, current asthma is the presence of two
or more symptoms of asthma in the preceding 12
months and 103 had two or more symptoms of asthma
(where N= 805). Therefore current asthma in this study
was 12.8%. Figure 1 shows the age distribution of cur-
rent asthma in the Nigerian adult population. The major-
ity of the asthmatics 37 (35.9%) were in the age range
of 20-29 years, 29 (28.2%) were between 30-39 years,
25 (24.3%) between 40-49 years while 2 (1.9%) were in
age 60-65 years.

Prevalence of risk factors for asthma

Table 3 shows the prevalence of risk factors of asth-
ma in the study population. One hundred and forty
subjects (17.9%) reported to have smoked tobacco in
their lifetime, 250 (31.1%) had a history suggestive of
atopy (nasal allergies), 59 (7.3%) had a family history of
asthma, 71 (8.8%) had a family history of allergic disease
and 79 (9.8%) had obesity.

The multivariate analysis revealed that family history
of asthma and allergic diseases, history of allergic rhinitis
(atopic disease), tobacco smoking, recurrent (=3 per
week) exposure to outdoor pollutants, indoor pollutants
and house dust were strongly correlated with current
asthma. Obesity was also associated with the develop-
ment of current asthma, as shown in Table 4.

DISCUSSION

This is a pioneer study on the risk factors of asthma
in an adult population of Nigeria, Nigeria is a poor
resource country and the most populous black nation in
the world. The family history of asthma was the strong-
est risk factor of current asthma in this study, and sub-
jects with a family history of asthma were five times
(OR=5.32) more likely to have asthma than those with-
out a family history of asthma. Our findings confirms the
observation of other studies in Poland, China, Finland
and south Bavaria as well several other countries [6-10],
where the family history of asthma was the strongest risk
factor of asthma. The geographical variation in asthma
risk may be due to different case definitions of asthma
and risk factors adopted, as well as the age groups of
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Figure 1. Age range distribution of current asthma

Table 2. Reported respiratory symptoms and medications in
the study population

Respiratory symptoms Frequency Percentage
Nasal allergy/rhinitis 250 31.1
Nocturnal cough 217 27.0
Wheezing 136 16.9
Chesttightnees 127 15.8
Breathlessnees 69 8.9
Medications 34 4.2

Table 3. Reported risk factors of asthma in the study population

Asthma risk factor Frequency prevalence
Family history of asthma 59 7.3
Family history of allergic disease 71 8.8
Tobacco smoking 144 17.9
Allergic rhitinis 250 31.3
Obesty 79 9.8

N=805

the studied population. The association of family history
with asthma was said to be partly due to genetic causes,
similar lifestyles and environmental exposure in family
members [9,11]. Asthma is one of the inheritable condi-
tion in which the pathogenesis and treatment outcome
involved several genes, of which chromosomes 5g and
11 are the most important. Unfortunately, the search for
a specific gene (or genes) involved in the susceptibility to
atopy or asthma from many studies so far have been
inconsistent [12,13]. The prevalence of allergic rhinitis,
which is an atopic condition, was 31.3%. This prevalence
was similar to 31.4% reported in Kenya in East Africa
[14] and 31.5% in Turkey [15]. In this study, atopic sub-
jects (allergic rhinitis) were five times (OR=5.29) more
likely to develop asthma symptoms than non-atopic sub-
jects. The risk of developing asthma in subjects having
allergic rhinitis in our study was similar to findings report-
ed among adults in the USA (OR=5.45), and Melbourne,
Australia (OR=5.9), and was also a more than four fold
risk reported in Turkey (OR=3.45), however less than ten
fold in Spain (OR=10.2) and (OR=12.3) in India [15-19].
Allergic rhinitis (AR) was second to family history of
asthma as a risk factor of asthma in this study, unlike in
several childhood and adolescent studies, where an
atopic condition like (AR) was the strongest risk factor of
asthma. The predominance of family history of asthma
over allergic rhinitis (AR) may be attributed to the fact
that the atopic condition primarily affects children and
young adults, peaks during the teenage years and
decreases thereafter. We also determined the associa-
tion of outdoor pollutantz (traffic related smokes and
black smokes) with the development of asthma. There
was enough evidence to suggest that air pollutants such
as ozone and particulate matters decrease lung function,
trigger exacerbations of asthma and increase rates of
hospitalization for asthma (20). Our study shows that
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Table 4. Multivariate logistic analysis of risk factors associated with asthma

Risk factors N Asthmatics OR (e P value
Age range

<40 657 83 1.00

>40 149 20 1.08 0.64-1.83 0.77
Sex

Male 498 68 1.00

Female 307 35 0.81 0.53-1.20 0.35
Education attainments

Lower 579 80 1.00

Higter 226 23 0.71 0.43-1.16 0.17
Socioeconomic status

Lower 646 64 1.00

Higter 159 24 1.28 0.78-2.09 0.33
Residence

Single room 553 76 1.00

Apartment 227 27 0.75 0.47-1.20 0.23
Ever smoked

No 661 64 1.00

Yes 144 39 3.47 2.21-5.43 <0.01
Family history of asthma

No 746 80 1.00

Yes 59 23 5.32 3.00-9.43 <0.01
Family history of asthma

No 743 86 1.00

Yes 71 17 2.38 1.32-4.28 <0.01
Nasal allergy

No 555 36 1.00

Yes 250 75 5.29 3.40-8.20 <0.01
indoor pollutants

No 751 87 1.00

Yes 54 16 3.22 1.73-6.02 <0.01
Outdoor pollutants

No 793 99 1.00

Yes 12 4 3.51 1.04-11.86 <0.01
Obesty

No 79 16 1.00

Yes 726 87 1.87 1.03-3.38 <0.04

N=Total number of respondetns (=805)
OR=0dd ratio,C.I=Confidence invertal
Referenced OR=1.00

the frequent exposure (> 3 times/ week) to outdoor pol-
lutants were four times more closely associated with the
development of asthma (OR=3.52). A few studies have
shown that living close (50-100metres) to a motorway
was associated with the development of wheezing in
children, but not bronchial hyper-responsiveness [21-23].
Our results revealed a significant relationship between
exposure to air pollution and increased risk of asthma,
agreeing with reports of studies done elsewhere [8, 24,
25]. Attempts made to study the contributions of air pol-
lution level to asthma development in France and in

Germany after the reunification of West and East
Germany, found no significant contribution towards
increase prevalence of asthma [26, 27]. The role of air
pollution in early pathogenesis and development of
asthma is weak and remains controversial [28]. Apart
from outdoor pollutants, there was a strong association
between asthma and frequent exposure (>3times/
week) to indoor pollutants from cooking gases, emission
from stoves ,biomass gases (firewood), cooking oil and
insecticides aerosol (OR=3.22). The risk of developing
asthma in those exposed to indoor pollutants in our
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study was greater than the result reported for childhood
asthma in Nigeria (OR=0.6), in India (OR=0.8-1.0) and
Poland (OR=0.95) [8,19,29]. The use of biomass gas has
been associated with the development of respiratory
symptoms suggestive of obstructive airway disease in the
females [30,31]. The majority of epidemiologic studies of
asthma studies worldwide did not address all the indoor
pollutants associated with asthma, hence there were
insufficient data on the role of indoor pollutants in the
prevalence of asthma. The role of other indoor co-varia-
bles like dampness and mouldy growth that were not
evaluated in this study, need to be taken into considera-
tion and given adequate attention in future studies. The
prevalence of smoking at any time among the respond-
ents was 17.9%, asthma symptoms were closely linked
to tobacco smoking, subjects who had ever used tobac-
co were four times more likely to develop asthma
(OR=3.47) compared to none smokers. Our results is
consistent with other studies in the USA, Australia,
Brazil, India and Europe [16,17,19,32,33], but some
other reports found no relationship between asthma and
smoking [34-37]. Globally, several studies found environ-
mental tobacco smoking to be strongly associated with
the development of childhood [4,29,38,39] and adult
asthma [40,41]. An important problem of population
studies on smoking and asthma in the developing coun-
tries is distinguishing asthma from chronic obstructive
pulmonary diseases. We were able overcome this prob-
lem by excluding smokers who presented with asthma
like symptoms after the age of 40 years and whose
sputum consistency and character were similar to that of
chronic bronchitis. In our study, subjects with a family
history of allergic disease apart from asthma were twice
as likely to develop current asthma (OR=2.38). This study
also found that subjects who reported allergy to dust
were two times (OR=2.12) more likely to have asthma
than those who reported no allergy. Although we did
not carry out a skin prick test, several studies carried out
in our environment and high income countries docu-
mented allergy to house dust mites as a common form
of atopic sensitization [17,42,43]. A few years ago, dust
mite exposure and sensitization in the first three of years
of life were associated with a risk of childhood asthma,
and this sensitization often depends on the concentra-
tion of dust mites in each atmosphere and frequency of
exposure [44,45]. A recent intervention study however
failed to show any association between infant exposure
to dust mite allergens and development of asthma [46].
Obesity is excessive fat accumulation in body and is diag-
nosed when the body mass index is >230kg/m? in our
study. Subjects who were obese were twice as likely to
have current asthma (OR=1.87) compared to the non-
obese subjects. This result was agrees with the observa-
tion of some studies in adults, where the prevalence of
asthma increased with the body mass index (BMI)
[16,47,48]. Few theories have supported the obesity

related asthma development, one of which is that certain
mediators such as leptins may affect airway function and
development and that gastroesophageal reflux from
obesity increases the likelihood of asthma [49-51].
Furthermore, body weight reduction in obese persons
has been associated with improvement in the lung func-
tion [51]. Our data revealed that asthma was more com-
mon in subjects aged <40years, males, lower socioeco-
nomic class, lower educational attainment and not living
in an apartment, however these risk factors were not
significantly associated with asthma (P > 0.05). These
poor associations might be partially due to the aware-
ness of the disease, degree of literacy of the subjects and
poor memory recall of asthma like symptoms which was
adopted as a case definition of asthma. The presence of
asthma was strongly determined by a family history of
asthma, family history of allergic diseases, nasal allergy
which was suggestive of atopy, tobacco smoking and
obesity as well as indoor and outdoor pollutants. These
were the risk factors of bronchial asthma in this study
population.

These risk factors of asthma were mostly environ-
mental factors and they can be modified. By modifying
these environmental factors, the risk of developing
asthma and frequent asthma exacerbations could signifi-
cantly reduced. The environmental control agency and
government needs to formulate a strategic plan aimed at
reducing both indoor and outdoor pollutants in the study
area. Furthermore, the health practitioner should increase
the awareness of the risk factor of the disease and pro-
mote asthma preventive measures to control its morbid-
ity in the Nigerian adult population.
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