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Objective: The current research study aimed to access the relationship 
between obesity and asthma exacerbations and severity among adult patients 
at the outpatient section of a federal hospital  (PIMS) in Islamabad, Pakistan. 
Methods: A  cross‑sectional research study was carried out on 207 asthma adult 
patients belonging to different areas and ethnic groups from the country. The study 
setting was the PIMS hospital, which attracts patients from all over the country 
due to its facilities and cost‑effective treatments. The body mass index  (BMI) 
of asthma patients was calculated using the heights and weights of the study 
subjects. However, the pulmonary functions were calculated using a computerized 
spirometer i‑e Spirolab III S/N 303681 in line with Winspiro PRO 7.1.version 
software. It presents the patient’s forced vital capacity that expires in the first 
second of expiration to full (FEV1) in comparison to forced vital capacity (FVC) 
ratio, that is, Tiffeneau–Pinelli index was also recorded to determine the asthma 
severity. Results: According to recent surveys, the overall prevalence of patients 
with overweight and obesity was 29.0% and 23.7%, respectively. A Chi‑square test 
was used, and a statistically significant relationship was observed between BMI 
and asthma severity  (P <  0.001). The adult obese female patients presented poor 
pulmonary functions. The average FEV1/FVC ratio presented significant variance 
among four different categories of BMI with P < 0.05. This difference was due to 
the normal BMI category as the Tiffeneau–Pinelli index, that is, FEV1/FVC in the 
normal BMI group was significantly lower as compared to that in underweight and 
obese patients. Conclusion: The study subjects presented raised asthma severity 
in accordance with the raised BMI. Obese patients presented comparatively raised 
asthma exacerbations. Moreover, a statistically significant association of gender 
difference was observed between obesity and asthma severity. It was concluded 
that adult asthmatic women with obesity presented raised asthma severity as 
compared to adult asthmatic males.
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word asthma was derived from a Greek word meaning 
“hard breathing” and therefore it represents a series 

Introduction

Asthma is a chronic disease of air passages, which 
is characterized by the presenting symptoms of 

wheezing, shortness of breath, coughing, chest tightness, 
and decreased forced expiratory volume  (FEV).[1] Both 
symptoms and airflow limitations differ with time and 
intensity and these symptoms are often exaggerated by 
trigger factors that differ from person to person.[1] The 

1Department of Pharmacy, 
Faculty of Biological 
Sciences, Quaid‑i‑Azam 
University, Islamabad, 
Pakistan, 2Department of 
Pharmacy Practice, Faculty 
of Pharmaceutical Sciences, 
Lahore University of Biological 
and Applied Sciences, Lahore, 
Pakistan, 3Department of 
Clinical Pharmacy, College 
of Pharmacy, King Khalid 
University, Abha, Saudi Arabia, 
4Department of Pharmaceutics, 
Faculty of Pharmaceutical 
Sciences, Lahore University 
of Biological and Applied 
Sciences, Lahore, Pakistan, 
5Department of Pharmacy 
Practice, Geethanjali College 
of Pharmacy, Cheeryal (V), 
Keesara (M), Hyderabad, 
Telangana, India, 6Department 
of Clinical Pharmacy and 
Pharmacy Practice, Faculty 
of Pharmacy, UniSZA, Besut, 
Terengganu, Malaysia, 7Faculty 
of Pharmacy, University of 
Sargodha, Sargodha, Punjab, 
Pakistan

This is an open access article distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, 
and build upon the work non‑commercially, as long as the author is credited and the new 
creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Shahid S, Alqahtani SS, Bajwa M, Rashid M, Sana A, 
Bajwa A, et al. The effect of obesity on severity of asthma: An observational 
prospective study from Pakistan. J Pharm Bioall Sci 2024;16:38‑43.

Original Article

A
bs

tr
ac

t

Submitted: 11‑Mar‑2023
Revised: 24-Apr-2023
Accepted: 20‑May‑2023
Published: 21-Mar-2024



39Journal of Pharmacy and Bioallied Sciences  ¦  Volume 16  ¦  Issue 1  ¦  January-March 2024

Shahid, et al.: The effect of obesity on severity of asthma

of breathing problems rather than a single respiratory 
disease.[2]

Globally, around 334 million adults are expected to be 
suffering from asthma.[3] However, in Pakistan, according 
to a 2012 survey, approximately 6 million people are 
suffering from asthma.[4] Karachi, Pakistan’s largest city, 
according to population, comprises about 8–10% chronic 
asthma‑suffering population; every 250th  death in this 
large city is due to severe asthma exacerbations.[4]

Pulmonary function testing along with spirometry 
plays an important role in the differential diagnosis 
of asthma. Moreover, other characteristic features of 
asthma are evaluated for the purpose of diagnosis.[5] 
Chronic airway inflammation with elevated production 
of T‑lymphocytes and cell‑released mediators is 
responsible for mucous secretion, bronchoconstriction, 
and airway irresponsiveness.[6] Asthma is illustrated 
as a phenotype of variant phenotypes based on family 
history, responsiveness as the result of treatment, and 
severity of the disease.[7]

The pulmonary function test  (PFT) is the basis for the 
diagnosis of asthma. Spirometry is performed using 
a computerized spirometer to access FEV and peak 
expiratory flow  (PEF) measurements based on which 
the FEV1/FVC ratio, that is the Tiffeneau–Pinelli 
index is calculated.[8] It presents the patient’s forced 
vital capacity that expires in the first second of 
expiration to full  (FEV1) in comparison to forced vital 
capacity  (FVC). Normal values lie in the range of 75% 
and are expressed as FEV1%.[9]

The Global Initiative for Asthma  (GINA) system 
of classification is used to access the severity of the 
disease, dividing the pulmonary functions into four 
categories, namely, normal spirometry, mild restriction, 
moderate restriction, moderate severe restriction, 
severe restriction, and very severe restriction in 
breathing.[10]

The variant types of asthma according to the 
pathophysiology include many variant types, among 
which obesity‑associated asthma is rapidly increasing 
day by day worldwide.[11] Obesity‑induced asthma is 
the emerging phenotype of asthma in recent times.[12] 
Although this disease can never be cured completely, 
appropriate treatment along with prevention and 
management can control the disease substantially and 
allow people with asthma to gain improved quality of 
life.[13]

Every asthma patient must learn what triggers should 
be avoided to gain control over asthma severity.[4] 
During asthma management, failure to use appropriate 

medications or loss of adherence to adequate treatment 
can lead to severe symptoms and consequently death.[3]

In accordance with the survey conducted by the 
World Health Organization  (WHO), the body mass 
index  (BMI) of an individual is categorized into four 
groups, namely underweight with BMI  ≤18.5  kg/m2, 
BMI is considered normal if it lies within the range 
18.5  kg/m2–24.9  kg/m2, BMI is considered overweight 
if it is  ≥25  kg/m2  <30  kg/m2, and obese if BMI 
is  ≥30  kg/m2.[14] Overweight and obesity are termed 
when an abnormal amount of fat  (adipose tissue) is 
accumulated that imposes a substantial risk to health.[4] 
The common complications of excessive adipose tissue 
accumulation include the elevated risk of diabetes, 
hypertension, asthma, and hyperlipidemia.[15] Obesity 
is related to the non‑allergic asthma phenotype and 
is associated with incidence as well as the course of 
the disease. In Pakistan, there is an increase in the 
proportion of obese women from 22.5%  (1993–94) to 
34% (2011) and 39% (2012–13).[16]

To evaluate whether there is a relationship between 
obesity and asthma in the northwest Pakistani 
population  (Islamabad and adjacent areas), this 
prospective study was conducted, in which 
physician‑diagnosed adult asthma patients were included, 
whereas obesity has been defined in accordance with 
the reference categories of BMI by the WHO. The 
association of the potential confounder, that is, gender 
with obesity and asthma was discussed.

Materials and Methods
Study design and settings and duration
This observational prospective study included asthma 
adult patients enrolled from the Pakistan Institute of 
Medical Sciences  (PIMS), Islamabad, Pakistan. Its 
pulmonary department is well established, due to which 
it attracts patients from all over the country.

This research was carried out for evaluating the asthma 
severity in adult patients, as well as the association of 
obesity with asthma severity. The ethical approval of our 
study was taken from SZABMU Islamabad, Pakistan, 
under PIMS hospital having allotted approval number 
SZABMU/220M.

Inclusion criteria
The adult patients  (age  >10  years) diagnosed with 
asthma by the physician were recruited into this study. 
Study subjects who failed to undergo spirometry were 
excluded, patients with age greater than 50  years along 
with foreign patients  (non‑Pakistanis), and patients 
unwilling to participate were excluded from the present 
study.
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Sample size calculation
According to the G power calculator formula statistics,[5] 
the sample size was set at 207 study subjects. The 
minimum sample size was 200, and 207  sample size 
was included. G power calculations, along with two arm 
proportions, α‑value was 0.05,  β‑value was 0.80, and 
the calculated odds ratio  (OR) was 2.089 having a 95% 
confidence interval (CI).

Data collection methodology
The data of study subjects were recorded on a data 
collection form. Study subjects’ demographics along 
with disease history were recorded from their medical 
record files.

BMI calculation
The patients’ BMIs were calculated by the hospital’s 
clinical staff through proper height measurement while 
standing straight without shoes, along with the digital 
weight measurement in kilograms, without shoes. 
BMI  (kg/m2) of patients was calculated individually 
by the principal investigator using weight and height 
and the following formula: BMI  =  weight  (kilograms)/
height (meters squared).

The international standards of BMI categorization 
presented by the WHO were used.[17] The BMI of study 
subjects was categorized into four categories, that is, 
underweight, normal, overweight, and obese.

Assessment of respiratory function
Asthma patients were asked to undergo pulmonary 
function tests  (spirometry) on the prescription of a 
licensed physician. Pulmonary functions were calculated 
through a computerized spirometer, that is, Spirolab 
III S/N 303681 in line with WinspiroPRO 7.1.version. 
Hospital clinical staff did the spirometry procedures to 
determine the pulmonary functions of asthma patients. 
In spirometry result values of asthmatic patients FEV 
and PEF measurements were noted and recorded for 
asthma assessment. Moreover the FEV1/FVC ratio, that 
is, the Tiffeneau–Pinelli index was recorded.

Statistical analysis
The statistical analyzing software used for this study was 
SPSS, v21.0. For inferential statistics, the Chi‑square test, 
as well as the two‑way analysis of variance  (ANOVA), 
was used to find the P-values  (post‑hoc analysis using 
Games Howell’s procedure). Values of P  <  0.05 were 
presented as statistically significant.

Results
Table  1 depicts the demographic variables of the study 
subjects. The education status of the study subjects is 
depicted in Figure 1.

Classification of BMI as frequency of asthma patients is 
summarized in Figure 2.

Most of the study subjects were observed to have 
normal weight, whereas only 21  patients  (10.1%) were 
underweight.

Pulmonary function test (PFT) reports
Spirometry results of 207 adult asthmatic patients are 
illustrated in Figure 3.

Majority of the patients, that is, 23.7%  (49) of total 
asthma patients presented normal spirometry results, 
whereas 18.8%  (39) of patients were observed to have 
mild restriction in breathing. Moderate restriction was 
reported in 12.6%  (26) of patients. The frequency of 
spirometry results is graphically presented in Figure 3.

The statistical association of BMI with the gender of 
patients is demonstrated in Table 2. Females were more 
prone to obesity, whereas males were observed to have 
normal BMI.

Table  3 presents the statistical association of BMI with 
the ratio of the FEV in the first 1 s to the FVC of the 
lungs (FEV1/FVC).

Table 4 statistically presents that the average FEV1/FVC 
ratio was significantly different in the four categories of 
BMI with P < 0.05.

The average FEV1/FVC ratio was significantly different 
in the four categories of BMI with P  <  0.05. This 

Table 1: Demographics of asthma patients (study 
subjects)

Variables Categories n (%)
Gender Male 103 (49.8)

Female 104 (50.2)
Age 18‑24 years 32 (15.5)

25‑44 years 58 (28.0)
45‑64 years 78 (37.7)
65 & above 39 (18.8)

Area Rural 116 (56.0)
Urban 91 (44.0)

Ethnicity Punjabi 109 (52.7)
Pathan 64 (30.9)
Others 34 (16.4)

Socioeconomic 
Status

Low class 51 (24.6)
Middle class 153 (73.9)
Upper class 3 (1.4)

Table 2: BMI association with gender
Variable Categories Under 

weight 
(%)

Normal 
(%)

Overweight 
(%)

Obese 
(%)

P

Gender Male 10 49 33 11 0.001
Female 10 30 25 39
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difference was due to the normal BMI category as 
FEV1/FVC in the normal BMI group was significantly 
lower as compared to that in underweight and obese 
patients.

Discussion
Asthma is illustrated as variant phenotypes based on 
family history, responsiveness to treatment, and severity 

of the disease.[9] The variant types of asthma according 
to the pathophysiology include different types that 
include allergic broncho‑pulmonary mycosis as well as 
asthma with obesity.[11] We believe that this is the first 
study that associates asthma control and its comorbidity, 
that is, obesity, in the northeastern area of Pakistan.

According to the present study, FEV1/FVC in the 
normal BMI group was significantly lower as compared 
to that in underweight and obese patients. The possible 
reason could be the differences in alveolar macrophages 
of overweight and obese patients with asthma. Alveolar 
macrophages of obese asthmatic patients are extremely 
sensitive to leptin. This phenotype of macrophages along 
with a higher concentration of leptin could contribute 
to airway responsiveness.[16] Furthermore, the presence 
of fat tissues around the thorax and abdominal cavity 
exerts pressure over the thoracic wall and decreases 
functional residual capacity  (FRC).[16] This results in 
a higher risk for expiration flow limitation and airway 
closure. Kapadia et  al.[18] conducted a clinical trial to 
access the association between asthma and obesity. The 
sample size for this study was 601. It was observed 
that patients with obesity did not have efficient 
control over asthma exacerbations and presented poor 
asthma‑specific QoL  (quality of life) as compared to 
non‑obese asthmatic patients. These findings comply 
with the findings of the present study.[18] Moreover, a 
study conducted on adult asthmatic patients from South 
Carolina presented similar results. Patients with a higher 
BMI  (>35  kg/m2) were categorized as obese patients 
and presented higher asthma prevalence as compared to 
non‑obese patients.[19]

In contrast to the present study, research evaluating 200 
adults with age  >20  years from the clinic of asthma 
“Paulista State University”‑Botucatu, Brazil, presented 
that study subjects with BMI  >35  kg/m2  (obese 
patients) indicated a reduction in FEV1‑(forced 
expiratory volume in the first second) along with a 
reduction in FVC. Moreover, obese patients presented 
a higher prevalence of wheezing despite a remarkable 
variance in the FEV1/FVC ratio, in contrast to the 
asthmatics having normal BMI. Thus, there was no 
significant association of bronchial obstruction with 
obesity.[20]

In the current study, the univariate analysis of ANOVA 
presented that obesity is related to raised asthma severity. 
This is because obesity is an etiological factor of 

Table 3: BMI association with FEV1/FVC
Variable Underweight (%)±SD Normal (%)±SD Overweight (%)±SD Obese (%)±SD P
FEV1/FVC 112.80±13.40 104.38±14.58 106.98±14.02 109.80±10.85 0.035
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Figure 2: Body mass index (BMI) descriptive ratio
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asthma. Adipose tissues promote the production of leptin 
and adipokines, which leads to airway irresponsiveness. 
Moreover, bronchodilative and bronchoprotective effects 
of deep breath are absent in obese asthmatic patients, 
resulting in raised airway resistance.[21]

In conformity with the current study, research conducted 
on 12,465 asthma patients belonging to the age group 
of 18–74  years presented similar results.[22] The study 
was conducted on the Hispanic/Latinos population 
from Hispanic community health centers in the United 
States. A  statistically significant relationship has 
been observed between obesity and increased asthma 
exacerbations.[22] However, in contrast to the present 
study, research conducted on 607 adult asthma adults 
presented the results that only 12% of adult asthmatic 
patients had a BMI  >25  kg/m2  (obese patients). 
According to this study, obesity was not associated with 
asthma control.[14]

The present study accessed the correlation of gender 
with obesity in adult asthmatic patients. It was observed 
that females were more prone to obesity as compared to 
male study subjects.

Gender differences in obesity have been observed 
worldwide. Asthma becomes more severe and prevalent 
around puberty in women as compared to men. 
Therefore, it has been observed that estrogen plays 
a significant role in the modulation of Th2 cytokine 
development. Moreover, estrogen affects airway 
responsiveness and influences inflammatory processes.[21]

Similarly, a research study conducted in the southwestern 
Pakistani population presented that women are three 
times obese as compared to being underweight. That 
might be because the major proportion of the women 
is housewives, who are more prone to lipid‑rich 
diets and fatty food consumption.[16] Similar results 
were observed from the study conducted at Hospital 
“du‑Sacre‑Coeur‑de‑Montreal,” Canada, where the 
majority of the female asthmatic patients recruited into 

the study were obese.[19] In conformity to the present 
study, an observational study conducted on adult 
asthmatic patients of the Malabar region of Kerala, 
India, depicts that most of the obese asthmatics, that 
is, 63% of the total sample were female patients.[17] 
Moreover, a prospective study conducted by the Clinic 
of Lung Diseases in Zagreb, Croatia, recruited 92 
women and 52 men with 18–88  years of age. The 
correlation of BMI and lung functions of asthmatic 
patients presented a statistically significant association 
of obesity with asthma. However, it was observed that 
asthmatic women are more prone to obesity in contrast 
to asthmatic men.[21] However, in contrast to the present 
study, a cross‑sectional questionnaire‑based survey on 
Japanese preschool children presented no specific gender 
association with obesity.[23]

Conclusion
The present study presented a clear association between 
obesity of current asthma severity. Elevated BMI, 
that is, overweight along with obesity was related to 
poor asthma control as well as raised asthma severity. 
However, when stratified according to gender, obesity 
was more prevalent in women as compared to adult 
asthmatic men. These current findings emphasize the 
advantage of weight loss in obese asthmatics. Obesity is 
emerging as a recent phenotype of asthma due to their 
relationship worldwide.

Limitations
As this study is a single‑centered study conducted in 
Islamabad; therefore; the results cannot be generalized 
nationwide. Because it was a cross‑sectional study, it did 
not determine whether obesity precedes the development 
of asthma or not.
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Table 4: Spirometry outcomes
Outcome Variable Mean±SD 95% Confidence interval t‑Statistic 

(df)
P Effect 

size (η2)Lower bounds Upper bounds
Normal spirometry 27.76±6.49 25.96 29.53 3.528 (1, 206) 0.004 0.081
Mild restriction 27.20±6.79 25.09 29.38
Moderate restriction 25.85±5.69 23.67 28.14
Moderate severe Restriction 24.92±6.97 22.40 27.81
Severe restriction 23.74±3.96 22.35 25.12
Very severe restriction 23.29±5.30 21.67 25.26
Analysis of Variance (ANOVA) was used to find the P-values (post‑hoc analysis using Games‑Howell’s procedure). The t‑statistic is farther 
from 0 than the critical values considered reject Null Hypothesis. C.I=Confidence Interval (Group Statistics), SD=Standard Deviation, 
df=Degrees of freedom. Partial eta‑squared (η2) was used to calculate the effect size. However, the effect size was classified in accordance 
with Cohen’s category. if 0.01 ≤η2 ≤0.06=small, if 0.06 ≤ η2 ≤0.14=medium, η2≥0.14=large
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