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ABSTRACT 

 Background: The most known cause of deaths globally is primary respiratory diseases which usually include 

pneumonitis, pulmonary hypertension, asthma, chronic bronchitis and other disorders related to respiration in 

which lungs are affected in multi system diseases. SLE is the most common multi system disease in which many 

internal organs are affected altogether. 

Objective: To determine the correlation of anthropometric Parameters with Pulmonary Function in healthy 

adults. 

Methodology: Data was collected by using convenient sampling. The healthy adults were selected and then 

divided into two groups depending upon gender then each group was subdivided into sub-groups depending 

upon the BMI and Waist circumference. The data analysis was done by using SPSS version 25. Shapiro Wilks 

test were used to assess the normality of data. In order to find out within and across the group difference non-

Parametric test was applied. The correlation was analyzed by using Pearson correlation and Mann Whitney U 

test was applied to analysis across the group difference. 

Results: FEV1 and FEV1/FVC showed a significant correlation with the anthropometric measurements of our 

study. Body mass index has a significant negative correlation with FEV1 and FEV1/FVC with P<0.05 and 

p<0.01 respectively whereas waist circumference has a significant negative correlation with FEV1 and 

FEV1/FVC in males (p<0.001) but only with FEV1/FVC in females (p<0.001). Though waist circumference in 

females is positively correlated with FVC, the correlation was not significant (p=0.49). 

Conclusion: FEV1 and FEV1/FVC showed significant correlation with the anthropometric measurements of our 

study. 

Indexed Terms_ Anthropometric values, BMI, Pulmonary functions test. 

I. INTRODUCTION 

The most known cause of deaths globally is primary respiratory diseases which usually include pneumonitis, 

pulmonary hypertension, asthma, chronic bronchitis and other disorders related to respiration in which lungs are 

affected in multi system diseases. SLE is the most common multi system disease in which many internal organs 

are affected altogether.(1) PFTs are used to diagnose lung illnesses, check cognitive impairments, and determine 

progress in prognosis. They've become commonplace in respiratory, occupational, and sports medicine tests, as 

well as public health screenings. These tests help doctors to assess their patients' respiratory functioning. (2) 

These tests are used to assess the efficacy of therapies for respiratory disorders. Baseline Spirometry is the most 

common lung function test. A range of variables, including technical, biological, and clinical variances, might 

alter spirometry lung function values.(3) They give a high-resolution picture of airway blockage and disease 

severity. A person's sickness status, age, gender, body weight, and environment all have an effect on their 

respiratory function and lung capacity.(4) The endurance and tension of respiratory muscles, gas exchange in 

the lungs, breathing control, and exercise capacity, as well as many other health-related issues, are all affected 

by body mass. Obesity, especially extreme central obesity (tissues surrounding central abdomen and chest cavity), 

has an impact on the mechanisms of the respiratory system, upper airway mechanical performance, and VCO2.(5) 

Even the severely obese may preserve encaenia by enhanced respiratory drive, despite the increased work of 

breathing imposed by their large weight. Awake hypercapnia develops when the adaptive strategies that 

ordinarily help do this are weakened or overloaded. These circumstances show the effect of weight gain on 

respiration.(6) Obesity can lead to dyspnea, higher cardiac stress, greater burden on the diaphragm and thoracic 

wall respiratory muscles, and reduced gas exchange and exercise capacity in the lungs. As a response, the 

area in which diaphragm moves during breathing shrinks thus causing the lung space to be underused.(7) 

Obesity causes greater resistance in the airway, this is due, at primarily, to fat people's usual lower lung 

volumes, which causes the smaller airways to constrict. In obese patients, the respiratory diseases like asthma, 

trigger the cytokines production which activate inflammatory response. This inflammatory response results in an 

increased resistance. (8) Studies reveal that there is no clear relationship yet found between anthropometric 

obesity measures and respiratory functions. More research is needed to find how adiposity measures affect 

obese subjects. Moreover, there is no decisive proof with regards to whether of the body weight, BMI, muscle 

versus fat tissue, midsection perimeter, abdomen/hip proportion, neck outline, and midriff/stature proportion is a 

solid sign in assessing respiratory capacity discoveries.(9) Many studies have been connected to a decrease in 

lung work in a few examinations, albeit the connection to shortcoming is muddled and need justifications and 
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analysis of the correlations.(10)  Recent researches from ATS and ECCS propose that PFT findings be evaluated 

in accordance to normal-range reference values (ECCS). In healthy people, ethnicity, physical work, 

environment, age and sex along with history of smoking and socio – economic value can all affect respiratory 

function. (11) The enormous variety of shifting climatic and geographical variables in a large country like India 

may be connected to regional variations in pulmonary function in normal subjects. There are numerous things that 

effect the normal lung functions.(12) Coughing can be caused by a variety of illnesses that affect different parts 

of the body. Chronic cough creates significant functional limitations in a large number of patients, necessitating 

comprehensive assessment. The decline phase and steady phase of disease of disease are studied by various 

individual parameters irrespective of sex, height, and age.(13) Some new factors impacting the functional 

condition of the lung have been established in last decade. The field of interest is the relationship of 

hyperglycemic state of diabetes mellitus with and lung function. (14) This is a valid relationship as various 

studies have been carried out and it is found that diabetic microangiopathy can affect the respiratory system, 

much like any other organ. Insulin's glycaemia- dependent and glycaemia-independent actions are both involved 

in the pathophysiology. Lung functions can be affected by diabetes in various conditions.(15) 

The rational of this study is to coincide and access the factors which effect the pulmonary function in healthy 

adults. As we've seen, there are some people who don't have any disease or aren't on any medications but yet 

have a lung condition or disease. As a result, the author of this study will investigate if there are any additional 

variables that influence pulmonary function.  

II. MATERIAL & METHODS 

The study design was cross-sectional correlational study. Data was collected from District Head Quarter 

Hospital Mianwali, Obaid Noor Hospital Mianwali. Study was completed within 10 months after approval of 

synopsis. Sampling technique was Non-Probability Convenience Sampling Inclusion criteria: Non-smoking 

history (current or former), age between 20 to 45 years. (16), both Male and Female, cognitively stable patients 

MMS>24 and all healthy adults. (17) Exclusion criteria: Any other known medical illness e.g. cardiovascular 

disease, respiratory disease (18), limited patient’s ability to complete questionnaire and concomitant enrollment 

in any other clinical trial.(19) A sample of 355 healthy adults was recruited using EPITOOL. 

(https://epitools.ausvet.com.au/samplesize ) 

Study Tool: Spirometer for respiratory health parameters, forced expiratory volume in 1 s (FEV1), Forced vital 

capacity (FVC), FEV1/FVC ratio, Vital capacity (VC), Peak expiratory flow (PEF) and waist circumference. 

 

Visit selected hospital setting with questionnaire and Consent form. Consent form was signed from patient prior 

to questionnaire. The healthy adults were selected and then divided into two groups depending upon gender then 

each group was sub-divided into sub- groups depending upon the BMI and Waist circumference. The data was 

analyzed using SPSS v 25. The normality of the data was assed Shapiro-Wills test of normality and uniformity, 

based on which parametric or non-parametric test was applied to determine within the group and across the 

group difference in two groups. Mann-Whitney U test was applied to determine any significant difference across 

subjects. Pearson Correlation were applied to determine the correlation between anthropometric parameters and 

pulmonary function test.  

III. RESULTS: 

The Normality distribution tested by Shapiro -Wilk test revealed a significant departure from normality among 

all the study variables (p<0.001). To evaluate the effect of BMI and Waist circumference on respiratory 

parameters, we applied Mann-Whitney U test as shown in Table 3. The test shows a significant (p<0.05) 

difference in PEF in obese (BMI ≥ 25.0) and Non-obese Groups (𝐵𝑀𝐼 ≤ 24.9). To evaluate the effect of BMI 

and Waist circumference on respiratory parameters, we applied Mann-Whitney U test as shown in Table 4 

results for all the respiratory parameters showed no significant difference in participant belonging to Normal 

Waist Circumference subgroup (WC ≤ 34 𝑖𝑛𝑐ℎ𝑒𝑠 𝑖𝑛 𝑓𝑒𝑚𝑎𝑙𝑒𝑠, 𝑊𝐶 ≤ 39 𝑖𝑛𝑐ℎ𝑒𝑠 𝑖𝑛 𝑚𝑎𝑙𝑒𝑠) and Increased Waist 

Circumference subgroup (WC ≥ 35 inches 𝑖𝑛 𝑓𝑒𝑚𝑎𝑙𝑒𝑠, 𝑊𝐶 ≥ 40 inches in males). Only FEV1 and FEV1/FVC 

showed significant correlation with the anthropometric measurements of our study. Body mass index have a 

significant negative correlation with FEV1 and FEV1/FVC with P<0.05 and p<0.01 respectively whereas waist 

circumference has a significant negative correlation with FEV1 and FEV1/FVC in males (p<0.001) but only 

with FEV1/FVC in females (p<0.001). Though waist circumference in females is positively correlated with 

FVC, the correlation was not significant (p=0.49).  

IV. DISCUSSION 

This study when correlated to previous literature it explains the fact that the chronic cough creates significant 

functional limitations in a large number of patients, necessitating comprehensive assessment. The decline phase 

and steady phase of disease of disease are studied by various individual parameters irrespective of sex, height, 

and age. Some new factors impacting the functional condition of the lung have been established in last decade. 

The field of interest is the relationship of hyperglycemic state of diabetes mellitus with and lung function. This 

is a valid relationship as various studies have been carried out and it is found that diabetic microangiopathy can 

affect the respiratory system, much like any other organ. (20) Insulin's glycaemia-dependent and glycaemia-

https://epitools.ausvet.com.au/samplesize
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independent actions are both involved in the pathophysiology. Lung functions can be affected by diabetes in 

various conditions. (21) In this study FEV1 and FEV1/FVC showed significant correlation with the 

anthropometric measurements of our study. Body mass index have a significant negative correlation with FEV1 

and FEV1/FVC with P<0.05 and p<0.01 respectively whereas waist circumference has a significant negative 

correlation with FEV1 and FEV1/FVC in males (p<0.001) but only with FEV1/FVC in females (p<0.001). 

Though waist circumference in females is positively correlated with FVC, the correlation was not significant 

(p=0.49). When compared with the parent article it is shown that in males, the following variables exhibited 

inverse correlation: expiratory reserve volume (ERV), forced vital capacity (FVC), maximum ventilatory 

volume (MVV), peak expiratory flow rate (PEFR), and forced expiratory volume at the end of the first second 

(FEV1). Female body fat percent was found to have a negative connection with ERV, FVC, and MVV. These 

data imply that a higher body fat percentage and a more central fat regional distribution may affect pulmonary 

function tests. Expiratory reserve volume and functional residual capacity are both reduced in obese people. 

Except in extreme central obesity, total lung capacity, residual volume, and spirometry are unaffected by obesity 

and are normally within acceptable limits.(22) Obesity is linked to a number of comorbidities, including 

respiratory diseases. BMI, on the other hand, does not account for fat deposits or muscle mass and is unable to 

discriminate between abdominal obesity and fat-free mass (FFM), which is muscular mass. In this study the 

comparison of respiratory functional parameters within BMI subgroups (IA, IB, IC, and ID) of both male sand 

females were observed. Group IA has significantly lower mean value for FEV1 than IB (p<0.001) among 

female participants whereas FEV1/FVC was significantly (p<0.001) lower in IA and IB and IA and ID.(23) In 

comparison with previous literature, it has been postulated in recent years that various variables may have 

different impacts on respiratory function. Human body proportions in terms of structure and lipid profile, as well 

as the efficacy of the human lungs for exchange of gases, have been widely recorded. The pulmonary system's 

functioning is influenced by intrinsic non- modifiable characteristics such as age and gender.(24) For instance, 

Body fat percentage, a reliable indicator of obesity, had a considerable impact on pulmonary function, which 

differed across males and females. The link between BMI and lung function tests, as well as the distribution of 

variances between men and women, appear to be intricate. The composition of body is changed as the age 

increases.(25) There are not too many studies on how fat mass redistribution affects pulmonary function tests in 

lesser obese or not obese population.(26) It is evident from researches that mechanical compression is produced 

in lung, diaphragm and chest cavity due to adiposity that may lead to restrictive pulmonary disease. Excessive 

fat also results in lower lung compliance, weakens respiratory muscles by reducing strength and raises 

pulmonary resistance.(24)  

V. CONCLUSION 

FEV1 and FEV1/FVC showed significant correlation with the anthropometric measurements of our study.  
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Table 1: Baseline Characteristics of Participants 

Variable Male Female 

N 200 155 

Height 169.1±15.9 166.0±18.7* 

Weight 76.0±26.9 73.2±29.7 

BMI 23.1±5.4 22.9±5.8 

Waist Circumference 32.2±3.0 31.7±3.4* 

FEV1 2.2±0.8 2.2±0.8 

FVC 2.7±0.9 2.7±0.9 

FEV1/FVC 78.0±12.4 79.1±14.2 

PEF 7.6±45.1 4.5±1.6 

*p<0.05 
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Table 2: Pearson’s’ Correlation between Anthropometric measurements and Respiratory Parameters in 

Males and Females 

Anthropometric 

Indices 

FEV1 FVC FEV1/FVC PEF 

BMI Negative* Negative Negative** Negative 

WC (males) Negative** Negative Negative** Negative 

WC(Females) Negative Positive Negative** Positive 

P<0.05*, p<0.01** 
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