
ISSN: 1343-4292 

Volume 140, Issue 01, April, 2022 

  

925 
 

The impact of Body Mass Index on Spirometric 

Parameters among a Sample of Population 
 

Dina Ruby1* 

 

Lecture of chest disease faculty of medicine Ain Shams University, Cairo, Egypt1 

 

Corresponding author: 1* 

 

ABSTRACT— Obesity represents one of the major health problems of modern life and directly affects 

respiratory mechanics. So the objective of this study is to detect the impact of body mass index (BMI) on 

spirometric parameters among a sample of the adult population in Egypt and to detect which of the 

spirometric parameters is majorly affected. We retrospectively included 80 participants > 18 years old with 

normal pulmonary function (forced expiratory volume in 1 second (FEV1) and forced vital capacity (FVC) > 

80% and forced expiratory volume in 1 second/forced vital capacity (FEV1/FVC)> 70% of predicted) 

visiting Ain Shams University hospital, between March 2019 and October 2019 then they were divided into 

3 groups according to the BMI. Statistical significant decrease in FVC, FEV1, FEV1/FVC %, and FEF 25 -

75 % were found as BMI increases and there was a negative correlation between BMI and spirometric 

parameters. 
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1. INTRODUCTION 

Obesity is considered one of the critical topics that affects health all over the world, [1] as it is associated 

with diabetes, and hypertension [2], and it is assessed by body mass index (BMI) BMI is measured by 

dividing individuals, weight (in kg) by the square of height (in m) [3]. Weight categories associated with 

increased morbidity can be screened by BMI [4]. Egypt occupies the 18th rank with the highest prevalence 

of obesity all over the world according to the World Health Organization [5]. 

 

The respiratory symptoms are higher among obese people and they suffer from shortness of breath, 

especially during exercise, even though they have no respiratory illness [6], [7]. The pulmonary function 

test is one of the essential tools for the assessment of pulmonary function [8]. To explore the impact of 

obesity on respiratory function, many investigators discussed this topic as [9] who work on the data from 

373 patients and found that BMI had negatively affected all lung volumes, mainly functional expiratory 

reserve volume, and residual capacity. 

 

Although the impact of obesity on spirometric parameters has been mentioned in many previous works of 

literature, controversies are still present in terms of which spirometric parameters are affected [10], [11]. 

Thus this study aimed to detect the impact of BMI on spirometric parameters among a sample of adult 

population in Egypt and to detect which of the spirometric parameters are majorly affected. 

 

2. Methods 

This retrospective study was carried out by convenience sample on 80 adult participants who were attending 

the unit of pulmonary function in Ain Shams University hospital, chest department in the duration from 

March 2019 to October 2019 and we collected the data of the participants from the records on the 
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spirometry device (Viasys Health Care spirometer D-97204, Hochberg, Germany) which was calibrated 

daily and carried out by respiratory therapists and nurse, according to ATS guidelines [12]. 

 

The data collected include age, gender, weight, height, BMI, spirometric parameters ((FEV1/FVC%, FEV1, 

FVC, and FEF25-75%).The inclusion criteria were adult participants above 18 years old with normal 

spirometric parameters (FEV1/FVC % > 0.7, FEV1> 80%, FVC > 80%, FEF25-75 >65) [13]. 

 

The participants were then divided according to their BMI into three groups as the following: a) first group 

(normal weight): participants with BMI between 18.5kg/m2-24.9 kg/m2, b) second group(Overweight): 

participants with BMI between 25kg/m2-29.9 kg/m2 c) third group(Obese): participants with BMI ≥ 30 

kg/m2. 

 

2.1 Statistical analysis 

Data was collected and analyzed by SPSS (statistical package for social science) version 25. Qualitative 

data were in the form of number and percentage, quantitative data were in the form of mean ± SD. ANOVA 

(f) test compared three or more groups with quantitative variables, correlation test was carried out by 

Pearson's correlation in case of parametric quantitative data or Spearman’s in case of non-parametric 

quantitative and qualitative data. The p-value will be statistically significant if less than 0.005 & high 

significant if less than<0.001. 

 

3. Results 

Our retrospective study was carried upon 80 adult male participants as there was no female during the 

duration of our study and they were classified into 3 groups (normal weight group=20 participants, 

overweight group=30 participants and obese group =30, table (1) showed the mean age of the normal group 

was 66.97±4.42 years old; the overweight group was 64.31±7.75 years old and the obese group was 

64.71±5.58 years old. No statistically significant difference was detected between the normal weight, the 

overweight and obese groups as regards age and height. But the statistical significant increase was found in 

weight and BMI in overweight and obese than normal-weight group. 

 

Table (1): Anthropometric data of participants: 

 Groups ANOVA test 

 
Normal weight 

group 

(n = 20) 

Overweight 

group 

(n = 30) 

Obese group 

(n = 30) 

 
F 

 
P-value 

Age(years) 66.97 ± 4.42 64.31 ± 7.75 64.71 ± 5.58 1.679 0.193 

Height(cm) 164.25 ± 8.11 166.53 ± 6.17 162.57 ± 5.02 2.300 0.107 

Weight(kg) 58.56 ± 10.07 75.94 ± 4.56 94.29 ± 15.54 77.95 0.00** 

BMI 21.69 ± 3.23 27.40 ± 1.30 35.63 ± 5.58 101.08 0.00** 

F: ANOVA Test   *P-value <0.05 is significant **P- value ≤0.001 highly significant 

 

As regards, the impact of BMI on spirometric parameters, table 2 showed a statistical significant decrease in 

the spirometric parameters as BMI increases. 

 

Table (2): The impact of BMI on spirometric parameters 

 Groups ANOVA test 
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Normal 

weight group 

(n = 20) 

Overweight 

group 

(n = 30) 

Obese group 

(n = 30) 

 
F 

 
P-value 

FVC 94.05 ± 13.73 81.70 ± 16.58 72.95 ± 14.55 13.14 0.012* 

FEV 1 95.40 ± 11.89 86.54 ± 13.28 79.10 ± 10.69 11.77 0.00** 

FEV1/FVC % 85.35 ± 6.70 80.50 ± 6.36 74.05 ± 5.61 20.30 0.00** 

FEF 25 -75 % 79.64 ± 5.01 75.79 ± 5.06 69.67 ± 5.91 22.76 0.00** 

F: ANOVA Test   *P-value <0.05 is significant **P- value ≤0.001 highly significant 

 

Then we assessed the correlation between the BMI and spirometric parameters in figure 1(A, B, C, D) and it 

was found according to Spearman’s rank correlation coefficient analysis, the BMI was negatively correlated 

with FVC (r= -0.520, p=0.00**), FEV1(r= -0.499, p=0.00**), FEV1/FVC % (r= -0.633, p=0.00**), and FEF 

25 -75 %(r= -0.649, p=0.00**).  

 

 
Figure (1A): Correlation between BMI and FVC 

 

 
Figure (1B): Correlation between BMI and FEV1 
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Figure (1C): Correlation between BMI and FEV1/FVC % 

 

 
Figure (1D): Correlation between BMI and FEF 25-75 % 

 

4. Discussion 

Obesity is considered one of the major public health issues and negatively affects lung function and reduces 

both dynamic and static lung volumes [14], [15]. Affection of Lung function by age, gender, and smoking 

status has been confirmed [16], [17]. But so far no particular decision is received regarding the impact of 

obesity on lung function because multiple standards for obesity are followed [18]. Thus our study aimed to 

detect the impact of BMI on spirometric parameters among a sample of the adult population in Egypt and to 

detect which of the spirometric parameters is majorly affected. 

 

We retrospectively collected the data about adult participants with normal spirometric parameters in the 

duration from March 2019 to October 2019 in Ain Shams University hospital and it was found that all 

participants with the previous criteria were male and we divided them into groups according to their BMI 

(normal weight, overweight and obese group). 

 

It was found that there was a statistically significant decrease in spirometric parameters as BMI increased 

and that the BMI was negatively correlated with spirometric parameters. 

 

The negative effect of increased BMI on the respiratory system can be clarified directly by fat deposition 

presence in the chest wall and abdomen that restrict the movement of the respiratory muscles [19], [20]. 

Another cause is inflammatory cytokines production from the adipose tissue accompanied by an increase in 

immune cells that produce inflammatory and structural changes within the small airways [19], [20]. 
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[18] performed their study on 770 subjects living in Xi’an, China and it was found that FVC was the 

detectable parameter that decreased in obese people while the other spirometric parameters were not 

affected and it was found also that FEV1, FVC, and PEF were low in underweight people and it was 

matched with our study in the decrease of FVC parameter with increase BMI but we didn’t include the 

underweight people in our study. 

 

While [21], carried his study among 95 teenagers aged 18 to 22 Years and it was found that obesity had 

insignificant effects on most of the spirometric parameters except for FEV1/FVC values in obese females 

and detectable negative correlation was found between FEV1/FVC (in both gender), forced expiratory flow 

50% (FEF50%) (in males only) and BMI and they explained their results due to the short duration of 

obesity of their participants, as they were late adolescents with an average age of 19 years old. 

 

Mafort and colleagues found that obesity has a negative effect on lung function depending on the pattern of 

body fat distribution, whether central or peripheral [20]. They claimed that the reduction in lung function is 

common and related to central fat distribution (thorax and abdomen) rather than peripheral distribution 

(hips and thighs) but in our study, we didn’t assess the pattern of fat distribution. 

 

So there is still controversy in the studies on the impact of obesity on spirometric parameters and 

insignificant results were reported [22- 24] but the major complications of obesity are the increase of the 

demand for ventilation, increase work of breathing, and diminished respiratory compliance. Our limitation 

in this study that it was retrospective and the sample size was small. 

 

5. Conclusion 

A high BMI has a significant impact and negative correlation on most of the spirometric parameters (FVC, 

FEV1, FEV1/FVC %, and FEF 25 -75%) 

 

Abbreviation 

BMI: body mass index 

FEV1: forced expiratory volume in first second 

FVC: forced vital capacity 

FEF: forced expiratory flow 

Kilograms: Kg 

Meter: m 
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