
I. Summary 

 

In terms of population, Poland ranks 33rd among the countries of the world and is in 

6th place among the countries of the European Union. Poland has 16 provinces, 314 districts, 

66 towns with county rights and 2,479 municipalities. In January 2014, 5 cities received civic 

rights; there are 913 cities altogether across the country and 2,173 rural communities. The 

urban population now represents 60.4% of the total population. 

The development of various organs and systems in the human body is diverse. 

Creation of the initial lung stroma begins in the 1st week of prenatal development and lasts 

for about 5 weeks. Subsequently, there occurs the differentiation between the organization of 

the respiratory tract, lung vasculature and pulmonary acinus. Until the age of 2, there is a 

sharp increase in the number of vesicles, followed by an increase in the volume of the lungs 

and the weight of the smooth muscle in relation to the respiratory tract. Airway resistance 

increases until completion of the first year of life to attain the properties of a human adult. 

With aging, stiffening of the chest wall continues, as well as a reduction in the flexibility of 

the lungs, diminution of diaphragm curvature, loss of efficiency of the intercostal muscles, 

increased pulmonary vascular resistance, decrease in the diffusion capacity of the lung for 

carbon monoxide (DLCO), and a decline in respiratory reserve. 

A valuable tool for assisting in the diagnosis and monitoring of patients with 

respiratory diseases are Pulmonary Function Tests. They make possible the obtaining of 

important information on the large and small airways, parenchyma, and the size and integrity 

of the pulmonary capillary bearing. 

Contemporary knowledge about the change in capacity of the lungs and lung diseases 

is constantly being enriched with new topics. The trend is aimed at examining the 

relationships between pulmonary function decline and other specific factors. This approach 

implies the lack of provisions for additional variables that inevitably occur in an open 

environment. Independence from studying only particular types of factors and their impact on 

lung function alone can bring the desired effect. 

The purpose of this study was to determine the relationship between spirometry 

values, obtained from healthy non-smoking subjects, their place of residence, and to 

determine the relationship between the values obtained in spirometry and the Body Mass 

Index (BMI) calculated for each individual, both as quantitative and qualitative traits. 



The study group included 576 patients (268 women and 308 men). Average age in the 

patients’ group was 41 ± 11.5 years, average height - 172 ± 9 cm. Patients were divided into 3 

groups with respect to place of residence, and 4 groups with respect to the BMI value. The 

relationship between the results obtained and the absolute values of the BMI parameter (as a 

quantitative trait) was also examined. In the group classified as residents of large cities (over 

700,000 people), there were 194 people; in the group classified as residents of small cities 

(less than 50,000 inhabitants) – 207, and in the group classified as residents of villages – 175. 

In separate groups based on the BMI parameter there were 41 persons meeting the criteria for 

underweight, 236 normal weight, 217 classified as overweight, and 82 patients in the obese 

group. In the case of BMI as a quantitative characteristic parameter, the average value was 

25.5 kg/m2 ± 4 kg/m2. 

Spirometry was performed in accordance with the recommendations of the ATS/ERS 

and PTChP. Appropriate methods of statistical analysis were used for the interpretation of 

results. 

The study demonstrated the existence of a statistically significant relationship between 

the size of place of residence, as well as the following:  

1) absolute FEV1 parameter values for the group of inhabitants of large and small cities   

(p = 0.041954); 

2) absolute values of FVC parameter in groups living in large cities and villages (p = 

0.000233) and groups living in small cities and villages (p = 0.000018); 

3) parameter % predicted FVC in all groups, with p = 0.000035 for the group of residents 

of large and small cities; with p = 0.000022 for large cities and rural areas, and p = 

0.000024 for groups of people living in small cities and villages; 

4) absolute values of the parameter FEV1/FVC in all groups; p = 0.000075 for the group 

of residents of large and small cities, p = 0.0 for large cities and villages, and  p = 0.0 

for the group of residents of small cities and villages; 

5) parameter % predicted FEV1/FVC in all groups; p = 0.000035 for the group of 

residents of large and small cities, p = 0.0 for large cities and villages, and p = 0.0 for 

the group of residents of small cities and villages. 

The lowest value of the absolute FEV1 parameter occurred in the studied population of large 

cities, villages and small cities, respectively. The lowest values of the absolute FVC 

parameter occurred in villages, followed in turn by the population of large and small cities. 

The lowest % predicted FVC occurred in the studied population of villages, then by small and 



large cities. The lowest values for absolute FEV1/FVC parameter and % predicted FEV1/FVC 

occurred in the studied population of large cities, followed by small cities and villages. 

The presented study confirmed the existence of a statistically significant relationship 

between the absolute value of the parameter FEV1 (R Spearman correlation test p <0.013, 

(tau) τ Kendall and Gamma p <0.017) and % predicted FEV1/FVC (R Spearman correlation 

test, (tau) τ Kendall and Gamma p = 0.000002) with BMI as a quantitative trait in the study 

group. 

The existence of a statistically significant relationship was also demonstrated between 

the weight groups based on BMI and the following: 

1. absolute values of FEV1 parameter between the underweight and overweight groups   

(p = 0.002021); 

2. parameter % predicted FEV1 between the underweight and overweight groups             

(p = 0.011968); 

3. absolute values of FVC parameter between the underweight and normal weight groups 

(p = 0.004379), and underweight and overweight groups (p = 0.000371); 

4. FVC % predicted between normal weight and I obesity groups (p = 0.000339) and 

between overweight and I obesity groups (p = 0.000597); 

5. absolute values of the FEV1/FVC parameter between normal weight and I obesity 

groups (p = 0.013892);  

6. parameter % predicted FEV1/FVC between the normal weight and overweight groups 

(p = 0.014996), normal weight and I obesity groups (p <0.000001), overweight and I 

obesity groups (p = 0.014149). 

The lowest value of the absolute FEV1 parameter, % predicted FEV1, and absolute FVC 

parameter, occurred in the underweight, I obesity and subsequently normal weight and 

overweight groups of the studied population. The lowest FVC % predicted was observed in 

groups with I obesity, underweight, overweight and normal weight, respectively. The lowest 

value of the absolute FEV1/FVC parameter occurred sequentially in the groups with normal 

weight, overweight, underweight and I obesity. The lowest FEV1/FVC % predicted occurred 

in turn in normal weight, underweight, overweight and I obesity groups of the studied 

population. 

Highly complex interactions were visible between factors affecting the results of 

pulmonary function tests in the studied populations of urban and rural areas. The influence of 

the surrounding ecosystem on the human body was also important, because the impact of each 

factor separately is transformed owing to the combination of additional variables. This 



establishment can be used to develop a proper prophylaxis concerning not only pulmonary 

diseases, but also the functioning of other systems in the human body. 

It is evident that there is a need for further exploration of the BMI effect on human 

body functioning, including both increased, as well as reduced value of this parameter below 

the accepted standards. 

 

 


