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ABSTRACT

Introduction: The respiratory system, one of the most important organs of the body, can be affected by adverse
effects, disorders and consequences in the workplace. Spirometry is one of the most important screening and
testing tools in the periodic medical examination of every employee. This study was aimed to evaluate the
factors affecting the respiratory function of staff of Tehran University of Medical Sciences (TUMS).

Material and Methods: This descriptive-analytical and cross-sectional study carried out on 300 employees
of TUMS according on during the enrollment phase of the Tehran University of Medical Sciences employee’s
cohort (TEC) study was in order to survey the parameters affecting pulmonary function. Demographic
data were collected through a demographic questionnaire. Spirometry was used to evaluate respiratory
function parameters and bioelectric impedance was used to analyze body composition. Data analysis was
performed by SPSS software version 25. Two-sample t-test, one-way ANOVA, and Pearson correlation
coefficient were used for statistical analysis. Multiple linear regression was used to determine the effect
of independent variables on the parameters of pulmonary function.

Results: It was found that 73.6% of the subjects had a normal lung pattern, 7% had an obstructive
pattern, 14.7% had a threatening pattern and 4.7% had a mixed pattern. There was a significant negative
correlation between FVC and FEV1 parameters and smoking (P-value <0.05). There was also a significant
relationship between FFM, age and BMI with FEV1/FVC (P-value <0.05). Similarly, there was a meaningful
relationship between type of job and FVC parameter (P-value <0.05). The findings showed that the highest
and the lowest averages of all parameters of pulmonary function was in administrative and occupational
services, public and technical services and facilities, security and guard, respectively.

Conclusion: In the present study, it was found that occupation type affects lung function due to exposure
to contaminants in different groups. Other factors affecting lung function included age, body mass index,
fat mass, fat free mass and smoking. Therefore, changing lifestyle such as proper diet, regular exercise and
not smoking can be an effective step towards improving the parameters of lung function.

Keywords: Respiratory function, Spirometry, Regression Model, FVC, FEV1/FVC.

TUMS

1. INTRODUCTION

In recent years, lung diseases have been on the rise
due to increased tobacco use, lifestyle changes,
environmental pollution, and exposure to harmful
occupational factors. The respiratory system, one of
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the most important organs of the body, can be affected
by adverse effects, disorders and consequences in the
workplace. Spirometry is one of the most important
screening and testing tools in the periodic medical
examination of employee. Performing lung function
tests by spirometry can detect lung dysfunction
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Table 1. Values of lung function parameters based on job type

FVC

administrative 94.64+ 10.36
Clinical and medical services 87.15+ 11.5
Public service, technical, 83.37+ 8.63
facilities and security
P-Value 0.032

before clinical symptoms such as cough, shortness of
breath and sputum. In this way, it is possible to early
detection of lung disorders.This study was aimed to
evaluate the factors affecting the respiratory function
of staft of TUMS.

2. MATERIAL AND METHODS

This descriptive-analytical and cross-sectional
study according on during the enrollment phase
of the TUMS employee’s cohort (TEC) study
was carried out on 300 employees of TUMS
in Tehran in order to survey the parameters
affecting pulmonary function. The three main
occupational groups, including 1) Administrative
jobs, 2) Clinical occupations and medical services,
and 3) Public service, technical, facilities and
security, were selected, and each occupational
group was considered as a class. To analyze the
body composition of individuals, three factors
of body mass index (BMI), body fat mass (FM)
and lean body mass (FFM) were measured.
Bioelectric impedance (BIA) method, which is a
common method for estimating the composition
of substances in the body, especially body fat,
was also used to measure the two indicators FM
and FFM. Micro-Lab carefusion spirometer was
used to determine the values of the pulmonary
function parameters of the individuals during
the present study. All stages of the test were
performed according to the instructions provided
by the American Thoracic Society (ATS). The
parameters FVC!, FEV1?, PEF® were measured.
It should be noted that the calibration of the
spirometer was performed before starting work.
Data analysis was performed by SPSS software
version 25. Two-sample t-test, one-way ANOVA,
and Pearson correlation coeflicient were used
for statistical analysis. Multiple linear regression
was used to determine the effect of independent
variables on the parameters of pulmonary
function.

1 Forced vital capacity
2 forced expiratory volume in First Second
3 Peak expiratory flow

[ DOW!

FEV, FEV1/FVC (%) PEF (%)
90.22+ 8.1 81.67+ 8.5 77.63% 8.9
89.29+ 10.2 81.37+ 8.8 73.29+ 14.36
81.52+9.76 80.89+ 9.1 73.15% 10.2

0.08 0.126 0.113

3. RESULTS AND DISCUSSION

The present study was conducted among 300
employees of TUMS categorized in the three job
groups. 51.5% of the person were employed in
administrative jobs, 24.1% in clinical jobs and
medical services and 24.4% in public service,
technical and facilities and security jobs. The
mean age and work experience of individuals
were determined to be 44.55 +8.91 and 15.33 +
14.62 years, respectively. The average parameters
of FVC, FEV1, FEV1 / FVC and PEF among the
studied individuals in terms of percentage were
89.76+12.99, 87.61+£14.44, 81.41+7.07, 74.68+6.36
respectively. The other values of the parameters are
presented in Table 1, according to the type of jobs.
The results showed that 73.6% of the subjects had a
normal pulmonary pattern, 7% had an obstructive
pattern, 14.7% had a restrictive pattern and 4.7%
had a mixed pattern. The mean and standard
deviation of the FM and FFM among the subjects
were 20.8 + 7.62 and 51.51 +10.95, respectively. It
was found that the values of FVC, FEV1 and FEV1
/ FVC parameters are higher in people without
a history of smoking. Statistical test (ANOVA)
showed that there was a significant relationship
between FVC and FEV1 parameters and smoking
(P<0.05). Using Pearson correlation coeflicient, the
relationship between demographic variables and
lung function parameters showed that there was a
significant relationship between age and body mass
index with FVC and FEV1 parameters. A significant
relationship was also found between the age of the
subjects and the FEV1 / FVC parameter. Table 2
shows the relationship between the parameters.
Multiple linear regression model was used to
predict the parameters of pulmonary function by
demographic factors and body fat content. Also,
modeling was performed separately for each of the
parameters of respiratory function (Table 3).

One of the factors effective in reducing the
performance of lung function in the job group of
public services, technical and security can be more
exposure to pollutants such as dust and various
chemicals. In a study conducted in 2018, it was
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Table 2. Pearson correlation coefficients between pulmonary function parameters and demographic factors and body fat values

Variable FVC

age -0.267*

Work experience -0.085

Body mass index -0.197*

-0.189 -0.189*

Free fat mass index ~ 0.071
*(p<0.05)

FEV: FEV/FVC PEF
-0.142% -0.118* -0.087
-0.056 -0.056 -0.044
-0.151* -0.016 0.07
-0.132* -0.016 -0.019
0.060 0.143% 0.037

Table 3. Regression equations predict lung performance parameters

Predict variable Regression equation

FVC EVC = 112.601 - 0.316 (Age) — 0.558 (BMI) -4.170 (Smoking) + 0.183 (EM) — 1.788 (Job Type)
(Forced Vital Capacity)
FEV1 FEVI = 101.396 - 0.156 (Age) - 0.554 (BMI) - 4.805 (Smoking) - 0.155 (FM)
(Forced Expiratory Volume in the first
second)
FEV1/EVC FEV1/EVC = 90.77 - 0.098 (Age) -1.629 (Smoking) +0.105 (FEM)
PEF PEF = 90.87 - 0.654 (BMI) -4.670 (Smoking) + 0.118 (FFM)

(Peak Expiratory Flow)

observed that there was a significant difference
between the pulmonary function of employees
and workers. In the present study, a significant
relationship was observed between the age and
body mass index with FVC and FEV1 and their
correlation was reverse, also Mehrpour et al
found that there was a significant relationship
between lung function and age and a significant
decrease was observed in the levels of FVC and
FEV1 with increasing smoking per day. Kiter et
al. carried out a study on 397 men and found that
smoking significantly changed the parameters
of lung function and led to decreased capacity
and respiratory function. There was a significant
relationship between body fat mass (FM) and body
fat mass (FFM) with FVCand FEV1 parameters, and
inverse correlation was observed between them. In
2008, Rossi et al. found that there was a significant
relationship between FFM and FM indicators
and lung function. The results of the regression
model obtained in this study indicatethat the
most effective factors in changing the parameters
of pulmonary function include age, smoking, job
type, body mass index and body fat mass. It was
found that the most important factor influencing
the parameters of FVC, FEV1, FEV1 / FVC and
PEF was the use of tobacco, so that with increasing
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cigarette consumption, the values of the parameters
of pulmonary function could be significantly
reduced. Therefore, not using cigarettes can lead to
significant effects on improving lung function.

4. CONCLUSIONS

Determining the amount of lung volume is very
important in the diagnosis and treatment of
respiratory diseases for different occupations.
In the present study, it was found that the type
of job affects lung function, which can be due to
respiratory exposure to various types of pollutants
in different occupational groups during shift work.
Other influential factors in pulmonary function
include age, body mass index, body fat mass
index, body free fat mass index and smoking. The
present study also showed that the most important
risk factor affecting the pulmonary function was
Cigarettes.
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