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ABSTRACT 
 

Aim: The aim of the study is to assess the influence of socioeconomic status on the lung function 
among the children and adolescents of Karachi. 
Study Design: The current study is a cross-sectional study. 
Place and Duration of Study: Sampling was started in April 2017 and ended up in October 2017. 
The data were collected from different primary, middle, secondary and higher secondary schools of 
Karachi. 
Methodology: The study participants enrolled were between the age group of 7-18 years. A 
modified form of International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire 
was used. All the spirometry variables were measured and interpreted, these including forced vital 
capacity, forced expiratory volume in 1 second, FEV1/FVC, peak expiratory flow rate, forced 

Original Research Article 
 



 
 
 
 

Sadiq et al.; JAMMR, 26(5): 1-6, 2018; Article no.JAMMR.41660 
 
 

 
2 
 

expiratory flow between 25% and 75% expired volume. ANOVA was applied to evaluate group 
variation while intragroup variations were analyzed by using Post-Hoc Tukey’s test. 
Results: The pulmonary variables like FVC, FEV1, PEF and FEF25-75 had a significant value with 
socioeconomic status, on the other hand, the ratio of FEV1/FVC was presented as non-significant 
but fortunately it persisted higher than 90% among all groups. After applying Post-Hoc Tukey’s test 
all the spirometry variables showed significant intra-group variations as P value was less than .05 
mentioned.  
Conclusion: It is concluded that the socioeconomic status of children should be considered during 
evaluation of lung function, especially in the settings of developing countries. 
 

 
Keywords: Pulmonary function test; spirometry; socioeconomic status; regression analysis. 
 

1. INTRODUCTION 
 

Pakistan is a developing country with a poverty 
index of about 0.237 and the main contributor of 
deprivation in dimension to overall poverty are 
living standards, health and education [1]. 
Considering socioeconomic status (SES) as an 
important factor in relation to health-related 
issues and premature deaths, as there are some 
essential necessities for well-being including 
food, clean water, shelter and access to schools 
or employment [2]. The term SES is used to 
measure individual’s or family’s social or 
economic status in a social group [3,4] and is 
well documented about the improvement in 
health status with the upgrading of SES [5]. 
 

Pulmonary function tests are widely used to 
assess the lung function; among them, the 
Spirometry is the gold standard technique [6,7]. 
Multiple factors are responsible for the variations 
among the spirometry reference ranges, 
including age, sex, anthropometric variables like 
height and weight, genetic factor, ethnicity and 
beside all, SES is also one of the important factor 
[8,9]. It is well documented that physical growth 
including height and weight has an influence over 
the lung development and function. Looking 
specifically over the pediatrics’ age group, the 
growth depends upon the SES, as it is linked to 
the pre as well as post-natal nutrition so indirectly 
influence the height and weight of the child [10-
12].  
 

Poverty and nutritional status are important 
factors in the development of lung among 
children than adults. So the aim of current study 
is to assess the influence of SES over the lung 
function among the children and adolescents of 
Karachi. 
 

2. METHODS 
 

The current study is a cross-sectional study, the 
participants were the children and adolescents of 

age between 7-18 years. An ethical review 
committee of Ziauddin University and Hospital 
had approved the current study. Sampling was 
started in April 2017 and ended up in October 
2017. The data were collected from different 
primary, middle, secondary and higher 
secondary schools of Karachi, selected by using 
multistage sampling technique. On the basis of 
SES, 8 schools were selected randomly. SES 
was defined as the lower SES with income 
between Rs4,000 and less to as much as 
Rs50,000 and less per month, middle SES with 
income between Rs50,000 to Rs100,000 and 
less per month while income with more than 
Rs100,000 enrolled in upper class. After taking 
schools, students were selected randomly, 
considering the age groups of the study 
participants. Consent was taken from the 
Principal of school and parents as well, on the 
other hand assent were obtained from the 
participating students. 
 
Those children and adolescents were excluded 
from the study who (1) was less than 7 years of 
age (2) had traumatic history with abnormality in 
respiratory system (3) was diagnosed case of 
respiratory tract diseases like asthma, allergic 
rhinitis, wheezing (4) was diagnosed case of 
congenital heart diseases, (5) had muscular 
disorders including Duchene muscular dystrophy 
(6) was on bronchodilator therapy (7) had any 
deformity of chest wall (8) was a smoker. A 
modified form of International Study of Asthma 
and Allergies in Childhood (ISAAC) questionnaire 
was used before measuring the lung function. 
After that, a Doctor did the general physical and 
systemic examination of all the participants.  

 
Lung volumes were measured by using 
Vitalograph-alpha (spirometer). It was calibrated 
before the initiation of procedure. American 
thoracic society/European respiratory society 
(ATS/ERS) task force 2005 standardization 
guidelines were followed. All the spirometry 
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variables were measured and interpreted, these 
including forced vital capacity (FVC), forced 
expiratory volume in 1 second (FEV1), 
FEV1/FVC, peak expiratory flow rate (PEF), 
forced expiratory flow between 25% and 75% 
expired volume (FEF25-75). 
 

Participants were comfortably sitting on the chair 
during the whole procedure, spirometry was 
done by applying nose clip to avoid 
misinterpretation. Spirometry was performed 
three to eight times and the best of them were 
noted for analysis. 
 

Statistical program for social science (SPSS) 
version 20 were used for analysis. All the 
qualitative variables were mentioned in 
frequency and percentages while quantitative 
variables as mean and standard deviation. 
ANOVA was applied to evaluate group variation 
while intragroup variations were analyzed by 
using Post-Hoc Tukey’s test. Data were 
considered as statistically significant if P < .05. 
The linear regression equation was calculated for 
all spirometry variables. 
 

3. RESULTS 
 

A total of about 812 participants were included in 
the study, after excluding some of them because 
of unsatisfactory results, about 751 were taken 
for final analysis in which 64.4% were boys while 
35.6% were girls. The mean age of the 
participants was 12.96 ± 2.8 years among them 

boys were of 13.1 ± 2.7 years while girls with 
12.66 ± 2.8 years. The mean height of the study 
participants was 150.2 ± 15.8 cm while weight 
was 44.2 ± 16.6 Kg. 
 
The main characteristics of study participants 
along with spirometry variables including FVC, 
FEV1, FEV1/FVC PEF and FEF25-75 with 
reference to different socioeconomic groups are 
shown in Table 1, all of them were presented as 
mean ± standard deviation. It is well presented in 
the table that as SES going down unfortunately 
the pulmonary function decreases as well. The 
children and adolescents of lower class of SES 
showed lower test results that is the indicator of 
poor lung health. 

 
The pulmonary variables like FVC, FEV1, PEF 
and FEF25-75 had a significant value with 
socioeconomic status, on the other hand, the 
ratio of FEV1/FVC was presented as non-
significant but fortunately it persisted higher than 
90% among all groups. Boys having higher 
spirometry values than the girls among all groups 
of SES. After applying Post-Hoc Tukey’s test all 
the spirometry variables showed significant intra-
group variations as P value was less than .05 
mentioned in Table 2. Regression analysis was 
done by first finding out the correlation coefficient 
of all variables with the lung volumes. After that 
regression equation were calculated by 
considering the age and height along with SES 
as an independent variable. 

 
Table 1. Characteristics of study participants among socioeconomic groups 

 

Variables Higher SES Middle SES Lower SES 

Age (years) 13.28 ± 1.8 13.29 ± 2.9 12.2 ± 2.5 
Height (cm) 158.2 ±10.5 151.1 ± 16.7 144.8 ± 14.0 

Weight (Kg) 51.45 ± 12.6 46.29 ± 17.7 37.03 ± 12.7 
Lung volumes 
FVC (L) 2.42 ± 0.54 2.26 ± 0.81 2.04 ± 0.67 

FEV1 (L) 2.31 ± 0.54 2.11 ± 0.79 1.91 ± 0.66 
PEF (L) 244 ± 56.1 236 ± 75.5 216 ± 63.2 
FEF25-75 (L) 2.76 ± 0.78 2.68 ± 0.89 2.45 ± 0.93 

 
Table 2. Regression equation with p-values for socioeconomic groups 

 

Variables P value Regression equation R 

 Higher 
SES 

Middle 
SES 

Lower 
SES 

  

FVC .000 .001 .001 (-1.525)+0.235(A)+0.005(H)+(-0.03)(SES) 0.949 
FEV1 .000 .000 .005 (-1.468)+0.230(A)+0.004(H)+(-0.05)(SES) 0.940 
PEF .003 .001 .001 (-111.03)+21.2(A)+0.422(H)+1.84(SES) 0.909 
FEF25-75 .001 .002 .002 (-3.37)+0.361(A)+0.008(H)+0.105(SES) 0.909 

A, age in years; H, standing height (cm); SES, socioeconomic status 
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4. DISCUSSION 
 
Socioeconomic inequity is one of the indicator of 
health status [13]. Multiple studies reported high 
prevalence of intrauterine growth retardation due 
to poor nutritional status during pregnancy 
among low SES [14].  
 
Lung function test among children is very 
essential to diagnose multiple respiratory tract 
diseases and for follow-up purpose. Looking over 
the Pakistan, none of the study has been done to 
establish a reference range or prediction 
equation among children and adolescents. So 
the current study is important to predict a reliable 
equation for considering SES along with age and 
height. 
 
When looking over the south-east Asia, an Indian 
study showed a significant difference in lung 
function variables among different categories of 
socioeconomic status, as the lower SES showed 
poor lung function, the possible reason behind 
this is the malnutrition [15] and this support the 
current findings. A study from Bangladesh, 
another Asian country also reported lower FVC 
and FEV1 as compare to their age mates of 
upper SES [16]. A comparison study done by 
Sonnapa et al. [17] considering the different SES 
with same ethnicity, reported the poor lung 
function among the children’s of lower SES who 
were living in rural areas when comparing with 
the children of upper SES.  
 
Literature review revealed contradictory findings 
from the developed countries like UK [18-20], 
China [21] and Malaysia [22] did not manifest 
any association between lung function and SES, 
the difference is due to intake of a balanced diet 
among children and adolescents of developed 
countries. On the other hand, a Canadian study 
showed significant difference in lung function of 
upper and lower SES but no difference in 
anthropometric variables [23]. One of the study 
done in African-American and white children 
concluded that SES played a negligible role 
among their population (24). 

 
A study done in Denmark showed decrease in 
lung volumes specifically FVC and FEV1 levels 
[25] and this favors the current study. Multiple 
studies reported a strong correlation between 
SES and smoking, as smoking rate increases 
with low income or education [26,27]. Wheeler 
et.al did a comparison study and reported that 
SES had greater influence over the lung function 

than the effect of air pollution but had less effect 
than the active smoking [28]. 
 
Developed countries considered ethnic variability 
as an important part of predicting equation but in 
developing countries like Pakistan and India 
there is a wide variation among the 
anthropometric as well as lung variables among 
the three different SES, highlighted its 
importance in prediction equation.  
 

5. CONCLUSION 
 
It is concluded that the socioeconomic status of 
children should be considered during evaluation 
of lung function, especially in the settings of 
developing countries. The prediction equation 
established in the current study can be used as a 
reference equation for the children and 
adolescents of Pakistan. 
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