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There has been rising prevalence of asthma worldwide. One of the causes noted for this is 

increase in urbanization and westernization of diet. This has therefore reflected on varying prevalence 

documented within the urban and rural settings even in the same geographical regions worldwide especially 

among children and few reports among adolescents.

Using stratified random sampling, 320 participants were selected from two areas designated urban 

and rural. A modified ISAAC study Asthma questionnaire was administered to them after which a physical 

examination and best of 3 attempts pre-exercise peak expiratory flow rate (PEFR) were done. They were 

subjected to 6-minutes run and post- exercise PEFR were done and a drop of 15% or more was considered as 

exercise induced bronchospasm. Statistical analysis was done using EPI INFO 2002.

Prevalence of current asthma symptoms or wheezing in the past 12 months was 10.6% and 6.3% in 

the urban and rural population respectively with an overall prevalence of 8.5% and a positive history of atopy 

in the participants and their families was seen to be a risk factor for asthma in the participants in both the urban 

[RR=2.47 (1.0-6.05)] and rural [RR=4.48 (2.35-8.54)] areas. Using EIB, the prevalence of asthma was 15% 

and 5.6% in the urban and rural population respectively (p < 0.000) with and overall prevalence of 10.3%.

There was significant increase in the prevalence of asthma as compared to earlier reported and a 

significant difference between the urban and rural adolescents in this region.
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INTRODUCTION

sthma, one of the major noncommunicable 

diseases, is a chronic inflammatory disorder of A
the airways whose prevalence is rising 

[1],[2]worldwide.  It was estimated that more than 339 
[3]million people had asthma globally in 2016.  It 

causes huge economic losses from lost productivity 
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following absenteeism from work and school. It also 

imposes a huge burden on health care resources due 

to the frequent use of asthma therapies, 
[4],[5]hospitalization and emergency visits.

The problem of sub-optimal management of the 

disease due to the lack of adherence to WHO 

recommended guidelines particularly in African 

countries has also compounded the situation, thereby 

leading to rising morbidity and mortality.

The International Study of Asthma and Allergies in 

Childhood (ISAAC) noted that the prevalence of 

recent wheeze varied widely between countries and 

between centers within countries with the highest 

prevalence (≥20%) observed in English speaking 

countries like Australasia and parts of Latin America 

and lowest prevalence (<5%) in the countries like 
[6]Indian.  There have been varying prevalence rates 

documented in the African continent. In the ISAAC 

study, Kenya had a prevalence rate of 17%, South 
[5]Africa had 16%.  The result of EIB study in 

Ghanaian children by Addo-Yobo et al showed an 
[7]overall prevalence of 3.1%.  In 1974, Warrell et al in 

Zaria, Nigeria noted that of the 106 asthmatic 

patients seen in the medical out-patient (paediatric 

and adult combined), childhood asthma was rare and 
[8]asthma started after the age of 19 years.  In 1998, 

Falade in Ibadan, working with 3,058 children aged 

between 13-14 years found a prevalence of physician 
[9]diagnosed asthma to be 18.4%.  Onazi, working 

with children aged 5-14years, using EIB, had a 
[10]prevalence of 6.0%.  Several reasons contributed to 

these variations which include genetic factors, 

lifestyle, environmental factors and so on.

 Large standardized international and national studies 

of previous prevalence studies of asthma in both 

children and adults have utilized written 
 [4] questionnaires based on an important symptom of 

wheezing especially for epidemiological 
[11],[12] studies. Therefore, current asthma symptom has 

been defined as wheezing occurring at any time 
[10]within the previous 12 months. . The core question 

used in both the ISAAC study and the European 

Community Respiratory Health Survey (ECRHS) 

showed that responses to questions about self – 

reported wheezing in the previous 12 months have 

good specificity and sensitivity for both bronchial 

hyper responsiveness (BHR) and a diagnosis of 
[4]asthma in both children and adults.

There is also a paucity of data on the urban/ rural 

prevalence of asthma in adolescents in Nigeria and a 

few in Africa. There is therefore a need to generate 

more data on its prevalence in Nigeria as well as the 

urban/rural differences which this study was 

designed to observe. This will not only permit 

meaningful comparisons in asthma prevalence rates 

between Nigeria and other parts of the world but also 

provide data for the planning of health care measures 

and programs in both urban and rural areas.

The research work was conducted between May and 
July 2007 with participants from urban and rural 
areas. Kaduna metropolis represented the urban 
sample area because it is characterized by the 
presence of a big oil refinery, numerous textile and 
other factories as well as thousands of automobiles all 
of which emit huge amounts of gases like sulphur 
dioxide and nitrogen dioxide into the atmosphere. 
The town is also inhabited to a large extent by 
relatively affluent persons with increasing 
westernized lifestyle. The rural sample was drawn 
from Kasuwan Magani, a small town located about 
60 kilometers south ward of Kaduna and inhabited 
mostly by farmers with a traditional lifestyle. There 
are no factories there and fewer number of 
automobiles. There is therefore relatively little air 
pollution.

A stratified random sampling method was used to 

select 320 students between 15-20years from four 

MATERIALS AND METHODS 
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secondary schools from each town using the list of 

schools in the area obtained from the Ministry of 

Education. In each school, at least forty students were 

selected randomly from the list of students provided 

by the Principal. Any student with severe 

musculoskeletal abnormalities, cardiopulmonary 

diseases and poor effort at exercising was excluded.

A modified ISAAC study Asthma questionnaire was 

administered to the participants after each of the 

questions and items was explained in both English and 

Hausa (Hausa language is quite common and widely 

spoken in Kaduna). Their responses to the 

questionnaire were subsequently collected. They were 

physically examined, ages, weights and heights were 

recorded and the pre – exercise Peak Expiratory Flow 

Rates (PEFR) were measured with a mini – Wright's 

Peak flow meter. The PEFR was taken as the best of 3 

attempts following the demonstration of the procedure 

by 3 trained aides and after 3 practice attempts. The 

participants were then made to run round a field as 

hard and as fast as possible for 6 minutes in groups of 

4 participants at a time. At the end of the exercise, the 

PEFR was again measured.

A post exercise decrease in PEFR of 15% or more was 

considered significant and this was referred to as 

Exercise induced bronchospasm (EIB)

Six of the participants in the urban area and only one 

in the rural had bronchospasm severe enough to 

warrant the use of salbutamol inhaler and none had 

any need of further treatment. There were no injuries 

sustained during the exercise.

Approvals were obtained from the Ethical committee 

the Kaduna State Ministry of Education and the 

Principals of the secondary schools concerned. 

Written consents were also obtained from the 

parents/guardians of the participants. Adequate 

arrangements were made to treat any minor injuries 

Ethical Issues

like bruises or abrasions that resulted from falls. 

Salbutamol inhalers were available to treat cases of 

acute asthmatic attacks.

The results were disclosed only to the participants at 

the conclusion of the exercise. The participants were 

motivated to participate in the exercise with gifts 

like exercise books and biro pens.

Data were subjected to statistical analysis using the 

computer software EPI INFO 2002. The student's 

“t” test was used in comparative data analysis. The 

Chi-square test and Fisher's test were used to 

evaluate the significance of any difference in the 

asthma prevalence rates in the two populations of 

participants. The level of statistical significance was 

set at p <0.05.

Socio-demographic description of study participants

The distribution of the participants by age, sex, 

weight, height and location are shown in table 1. The 

Statistical Analysis

RESULTS

 
  

Variable, N (%)
 

Urban Rural P-value

Age,
 

mean±sd (Years)
 

15.7 ±0.81 17.5 ±1.41 < 0.05
Sex

 Female

 

70 (44) 69 (43)
Male

 

90 (56) 91 (57)
Weight mean±sd (Kg) 58.3±11.78 52.7±7.04 <0.032
Height mean±sd (cm) 166.7±8.9 157.3±10.8cm <0.018

Table 1. Socio-demographic and household characteristics of 
urban and rural adolescent participants in Kaduna

 

Wheezing after exercise 80 (50) 72 (45)

Symptom  Urban Rural
Chest tightness  29 (18.1) 26 (16.3)
Wheezing on exposure to dust 59 (36.9) 30 (18.8)
Nocturnal awakening 17 (10.6) 10 (6.3)
Wheezing in past 12 months 17 (10.6) 10 (6.3)
Seasonal wheezing 23 (14.4) 16 (10)

Table 2. Comparison of asthma symptoms and allergic 
disorder in urban and rural adolescents in Kaduna

Ogunsina et al

| pg. 101

Comparison of Asthma among Adolescents 



J Med & Bas Sci Res | Vol  2  |  No  1  |  2021 For Reprint:    info.jmbsr@gmail.com

Fig 1: Change in lung function test in urban and rural adolescents in Kaduna

 Urban
No (%)

Rural
No (%)

Type of allergic disorder 
 Allergic conjunctivitis 

 
11 (6.9) 6 (3.8)

Dermatitis 

 
9 (5.6) 4 (2.5)

Rhinitis 

 

11 (6.9) 2 (1.3)
Allergy in family 

 

27 (16.9) 24 (15.0)
Prevalence of physician diagnosed asthmatics 13 (7.5) 4 (2.5)
Asthmatic attacks in physician diagnosed asthmatics in the past 12 months 13 (100) 3 (75.0)
Medication use in physician diagnosed asthmatics in the past 12 months 3 (23.0) 1 (25.0)
Knowledge of asthma and allergy
Excellent 2(1) 0
Very good 18(11) 0
Good 72(45) 11(7)
Poor 38(24) 13(8)
None 30(19) 136(85)

Table 3: Allergic disorders and asthma diagnosis in urban and rural adolescents 

Ogunsina et al

| pg. 102

Comparison of Asthma among Adolescents 



J Med & Bas Sci Res | Vol  2  |  No  1  |  2021 For Reprint:    info.jmbsr@gmail.com

Variable 
 

Urban Rural P-value
Post-exercise change in PEFR

 <15%
 

136 (85.0) 151 (94.4)
≥15%

 

24 (15.0) 9 (5.6) <0.000
% Change in PEFR mean±sd (Liters/Minute) 29.6±12.61 19.8±6.66

Table 4. Lung function test findings in urban and rural 
participants in Kaduna

mean ages of the urban and rural participants were 

15.68 ±0.81 and 17.53 ±1.41 years respectively (p< 

0.04). The male/ female ratio for the urban and rural 

were 1.25:1 and 1.31:1 respectively. Their mean 

weights were 58.25 ± 11.78 kg and 52.7 ± 7.04 kg 

(p<0.032), and mean heights were 166.7±8.9cm and 

157.3±10.8cm respectively (p<0.018).

The proportions of the participants in the two 

populations showing a positive questionnaire 

response regarding symptoms suggestive of asthma 

are displayed in Table 2 and shows statistically 

significant higher percentages in the urban sample.  

Prevalence of current asthma symptoms or wheezing 

in the past 12 months was 10.6% and 6.3% in the 

urban and rural population respectively with an 

overall prevalence of 8.5%.Table 3 showed that 

symptoms suggestive of allergy like conjunctivitis, 

atopic dermatitis, rhinitis and family history of atopy 

were more frequent in the urban population (p < 

0.05). Positive history of atopy in the participants and 

their families was seen to be a risk factor for asthma 

in the participants in both the urban [RR=2.47 (1.0-

6.05)] and rural [RR=4.48 (2.35-8.54)] areas. 

Thirteen (7.5%) participants in the urban had been 

previously diagnosed asthmatics and 4 (2.5%) in the 

rural but almost 100% of all participants reported 

attacks in the past 12 months and just about 25% of 

them were on regular medication. 93% of the rural 

participants had poor knowledge of asthma.

Comparison of asthma symptoms and allergic 

disorder in urban and rural adolescents

Lung function test findings in urban and rural 

adolescents

DISCUSSION

Fig 1 shows the results of PEFR measurements pre- 

and post-exercise. A significantly higher percentage 

of the urban participants (15%) showed a decrease in 

post – exercise PEFR of 15% or more than the rural 

participants (5.6%) and a mean percentage change in 

PEFR of 29.6±12.61 and 19.8±6.66L/min 

respectively (p<0.000) as shown in Table 4.

The mean weight of the urban participants was found 

to be significantly higher than that of the rural 

participants. This is most probably a reflection of a 

superior socioeconomic status on the part of the 

urban participants. Increase in the body mass index 

and obesity have been said to be risk factors for 

asthma in “at risk individuals” and also for worsening 
[]asthma symptoms in known asthmatics .

The responses to the questionnaire used in this study 

showed a prevalence of current asthma symptoms or 

wheezing in the past 12 months of 10.6% and 6.3% in 

the urban and rural population, respectively and an 

overall prevalence of 8.5% in both population which 

is lower than that documented by Falade et al in the 

ISAAC study done in Ibadan in the South Western 
[8]region of Nigeria.  This difference may be due to the 

different age groups involved in the studies. It is also 

much lower than the 14.2% noted in Anambra by Ele 
[14] et al. This might also be due to the understanding of 

the participants of what wheezing means. The overall 

prevalence found in this study is like that recorded in 

Nairobi, Kenya and Cape Town, South Africa under 
[5] the ISAAC study, but was significantly higher in the 

urban children than in the rural children (P < 0.05) as 
[6]also shown in Ghana.

There are significantly higher levels of allergic 

diseases like conjunctivitis, dermatitis and rhinitis in 
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the urban children. This was in accord with findings in 
.[15] other studies This observation as well as the finding 

of a higher prevalence rate for asthma in the urban 

sample might probably be due to a combination of 

factors which include: westernized lifestyle and diet 

on the part of the urban participants which has been 

postulated to be associated with a greater tendency to 
[16]asthma and allergy.  Probable additional protective 

reason among the rural children might be the longer 

periods of breastfeeding that had been noted to confer 
 [17]protection against asthma.

An additional positive history of allergy or asthma in 

the family especially in the mothers or more still, both 
[18]parents increase the risk of developing asthma.  

Several workers have reported that T-lymphocytes 

isolated from cord blood of babies born to atopic 
[19]mothers were already able to respond to allergen.  

This finding suggests that low amounts of allergen 

taken in by the mother can be passed on to her 

offspring via the placenta. The fact that the urban 

participants were domiciled in Kaduna town where 

the atmosphere is highly polluted by emissions from 

numerous factories, automobiles and an oil refinery, 

could also be responsible for the observed higher 

prevalence rate for asthma symptoms in the urban 
[20]sample.  Pollution from factories has been shown to 

be associated with an increase in respiratory morbidity 
[21]in Nigeria. The prevalence of physician diagnosed 

participants was lower than that noted by asthma 
[22], [23]symptoms as also noted by other authors.

This study, using EIB, shows prevalence of 15% and 

5.6% in the urban and rural population respectively (p 

< 0.000) with and overall prevalence of 10.3%. It was 

noticed to be higher in females than males in this study 

(M: F ratio 1: 1.2). This is different from what was 

noticed  by  Abubakar  who had  a  male  
[24]preponderance.  This might be due to the age group 

he worked with where the majority was less than 15 

years, Sunyer et al and de Marco et al have shown that 

females have a higher risk of asthma than males after 
[25],[26] the age of 15. The ratio of male to female rates 

for asthma varies across the human life span. 

Prevalence rates are higher in boys than in girls in 

childhood whereas from adolescence and during the 

reproductive period of a woman's life, the rates in 

women exceed those of men but revert after the 

menopause though this may be modified by 
[27] hormone replacement therapy. These differences 

are attributed to the effect of sex hormones 

associated with menstruation, pregnancy, lactation 

and the menopause on the airway function in 

women.

The questionnaire showed a prevalence of asthma to 

be 8.5% while that of EIB was 10.3%. This was 

probably due to the those that were positive with the 

EIB may not have had wheezes after exercise or at 

any other times or probably did not recognize it if it 

was not severe but with the objective measurement 

of changes in PEFR before and after exercise, they 

were actually recognized. Several studies have 

shown various correlations between asthma 

symptoms and EIB. Thole et al noted a poor 

correlation between EIB and those that responded to 
[28] asthma symptoms on questionnaire. This result is 

[25],[29]higher than earlier studies from same area.  This 

might show the increasing prevalence has shown 
 [3],[4],[13]worldwide  and significant difference between 

the urban and rural areas might also be a reflection 

on urbanization since report by Abubakar of 4.1% is 

from Zaria, comparable to the rural prevalence of 

5.6% in this study since Zaria does not have as many 

industries as Kaduna metropolis used for the urban 

study.

The prevalence of asthma is higher among urban 

adolescents than rural adolescents in Kaduna likely 

CONCLUSION
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due to urbanization, a westernized lifestyle, air 

pollution from factories and automobiles unlike the 

more traditional lifestyle and purer atmosphere in the 

rural area. There was significant increase in asthma 

prevalence as compared to earlier documented in the 

same region. The ISAAC questionnaire appeared to 

have been a good screening tool for asthma and can 

be further enhanced by other test like the EIB.
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