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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

FEV, FEV1/FVC (%) PEF (%)
administrative 94.64+ 10.36 90.22+ 8.11 81.67+ 8.5 77.63%+ 8.9
Clinical and medical services 87.15£ 11.5 89.29+ 10.2 81.37+ 8.8 73.29+ 14.36
Public service, technical, 83.37+ 8.63 81.52+9.76 80.89+ 9.1 73.15+ 10.2
facilities and security
P-Value 0.032 0.08 0.126 0.113

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 staff 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
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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 coefficient, 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 FVC = 112.601 - 0.316 (Age) - 0.558 (BMI) -4.170 (Smoking) + 0.183 (EM) - 1.788 (Job Type)
(Forced Vital Capacity)

FEV1 FEV1 =101.396 - 0.156 (Age) - 0.554 (BMI) - 4.805 (Smoking) - 0.155 (FM)

(Forced Expiratory Volume in the first
second)
FEV1/FVC 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 (FEM)

(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 FEV 1 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.

5. ACKNOWLEDGMENT

This cross-sectional study has been implemented
with the participation, support and use of the
collected data in the registration phase of “Study
of Health Cohort of Tehran University of Medical
Sciences (TUMS) Employees” with the code 97-01-
159-38078.

267



https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

PVA-PCO Oladw |1€o0 BB /P oylaids /11 sla )5 isol § Cublagy aslilng

108 5 3 gl OLRAINS LS 5 (il 9 S0z 3 g0 o956 S

*rsabLJf o y8 “6)£3W Lwo srsi.glg)% L, “‘5..\.3)&‘ Solo (rmxo “W Slew

Olnl ol (ol s (S pole olRails ceblagy 0aSails sl 43> cuilagy (pwdige 09,5
Ceblage (owdiga 09,5 | Glnl Gl Gld (Sdg pgle olasls ciblags oaSlasls (gl 48> Coblage (cwdige 09,5 T
el ey leyS Sy pole olSils emuiligy oaSails glad >
Olnl il (Ol (S pole olKiils cciilagy 0aSiils (gl ad > Clilagy gwdige 09,5 v

IFGYE/) - iy G b D FUEI wcdly o a b

oxs =

75U Cos Ailgs so a5 Conl (sl olSiws 1y T e 5l (S (ot i ¢ Sl Clilagy S8 ys 3 idoude
bl (np e 3 (S S rRg el 955 3 )5 sl Lanze ;5 sl slavsly 5 DY (5 le
@32y 0 5kes  ge (gl giSTb anlllas ol yo il g0 (DELE (g )ls0l Dlilas o caasy Gialejl g 5,52
L35 I8 s 3590 I8 (St pole oKy calide sl i (LSS

Slo s e sslato 4 VPRV JLo 4o 5 005 (el 5 (Lo~ (ghooss g5 51 ol aalllas 115 29,
2 O, s & yemS anlllas ol s 51 5l el sy ledlbl ulul 5 o181 545, 0 Shae oo
Sl 5 IGT e o0ls (51 oz 51 g 28 dy plowl (05 (S5 pole oKty a8 51 Y+ (s
90 & Syl glel sla aesl 5l e sols o jglae 4.8 ,5 alomil YO asens SPSS 138l o 5 Lawgs
7B ol o St 20,5 o8liil iy (Koot o 3 48,0555 il 50T Jin 1 4590
w08 oslitul ailf iz (ot (g5 ) Joo jlanlllas 9,50 552y 0 Shoe lo el p Jis sl i
3,8 3529 (gl gme bl I Kws Jloxiwl g FEVI g FVC gl 2l )l oo 57 00,5 odnline tla asdly
58 FEVIFVC zaly L BMI) oy 0555 (alis 5 s dFFM) 0y sty (330t 0355 0w (P-value < +/+ )
FVC il g ol,8l Jad £65 (s 20,5 aseioe puizeos (P-value < +/-0) 038 5 oanliv g)ls oo bLS )|
(P-value < +/-0) 5,5 3929 (5 s cxo LLS )|

Ol Js a5 510 Sl 56 T (592, 0, Shoe j0 o3l Jads g4 45 o Laseive yol> anlllas 1o 16 S A
S92y 0, hes 10 5 36 Jalge ;Koo 5ol oo cilisre Jad sl 0,5 j0 calisre (slo 0oiuVT L w5 ag>lge
5 ON (0T G900 AP (G ()7 039 (aS Ll (S 0398 (AP LE (e 4 Ul (o0 pl> adlllae (b ol
Sged oLl K Jlosin!

fgolbabaei@tums.ac.ir :45Ks Jytus odims g (Saig S| Coany

Koo 0BG /P 8)laid /11 sl )5 (ieo) § Cublagy asliliod PYA


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

0he3 (il eole slEibils PUS)S (Wais 3)Tlac 1 1igs (5le)ISL (b))

45 Qigh oo oaplive (g0l ol 0,059, (S35 50
Ol 4 g sted cwliol consg glyls S Bl )
O 8Ll 4l ool cpl Ho iy i Coen
Solew Sl 5 oy Ll pol> e ;5 05 o)L
3O (g a5 OMSe g gz 5l (SS9 0,8 4 axis
S ol alox 51l (5 5les 5l 6k 5 Col aals>
ojlasl . Oyl s bl Bl sy b (64,
5l sl 52 45 (BMP) (s 0055 (oL 5 (335 65
O3l o ad Candy bl Jhre S plgie 4 0l
ouls oloul (gl iy Ol sy Sles 4y 05 oo ool
Ohlem yo Gy oS 5 dalllas ams ad las | ol 81 4o
5 &l azmale 00y Julos was o oLis COPD (4l ls
Foo dBl Candg b3l 0 Wi (o (27 0095
a5 los,S )58 (6 ke Olalllas . sl
5 e 3 e Sl gSl S, 5l (S 0js AL
oo ol g ,lews ‘MT aloz 3l s sla alas
w3k oo (Foe B sle silor 5 s,
51 elge a5 0,8 lgie gl addllas ,o Hutchinson
O3l gr) 0,8as 13 (@l 53U e g (39 8 Ao
L aS cwl 03,5 5,55 wimen Hutchinson s s
@ o> abi b Sl cod)b o8 Jole (28,5 )l o
Ois ORI L aelsl o g il (oo Sl e ey ok
sl Shs, 5l S 55 0 MR A g, ced il )l
30 65 o3l oldl Sy edgi Combg ioiw oslw
2055 b oz o 0355 5 (FMY) g2 0055 (3L
<= 0093 ua>L.» w.o.m‘ ML» = (FFM4) ‘SQLAC
o sl Golem )0 I8 550 Jele S lgs o
009 palh Cueal g (Boje B sl gl Jd
2 %8s 5 el Camdg b BLST o oz g
S9 (oo 48,5 Sl

5 AN Glajlil n e 51 Se e e
aib oo ML (55lg0l Slslas yo caass sl

51 x> 52 9,5es Sl Lo b (5 5h0g g

2 Body Mass Index
3 Fat Mass
4 Free Fat Mass

99

dodso =

Ll Gpas Liglidl s 4 53l sl Jlo 4o
Bt g_;’a*-"“ Sy sl g;%ﬂ ‘g;hﬁ)’ S gt
Sl il s sl ol else orme 0 85
olf..\.l\) )‘ . Gl aisls ..\.w) g, Ls"\';ﬁ) 3])
(2lse b Cou il oo a5 Conl s sla oKlws
SWLSL(F 1) 3,5 18 Gollasl slaselsy 5 YBLS]
Wz b S L agzlee b oo (SYob aglye (Dlezlse
Wi o) bl Ly &l oS las o lanss oolo
)‘ M).)MGHMGLQ Ls)Lo.uc\Sw‘ 0L U’“")‘)f
odos JJo (r09d 9 Wigd (oo Julb | adsl slo cudl
28l (oo b sl 3 Bpdy o
9 L@ AS)’.)B ‘03:'.[_; ‘LSU 50).?L;9 “5.1? ‘LS».QJ g.é‘).lo‘
ol o)ly sl o ol el 4 slo asul>
Jols 005 so o5 4 sl 4zl 4 g ool s
T S 1y 093 @ 4, gl amle Sl K Gl
s B s ]y o sle e 4 o5 5l
iy Cand iy 2S5 M5 S g 0L 2 Cosgame
S92y oo Sl glen a5 00l flgie (A) 590 oo
e (o 5 e 9 S e e (pog VoV JLo b
o & SGo3 (1) ogr waly> Lis yulpw jo Slgls
oo ol gl (s lew 590 58 Fge Yl Jelse
20l oo Sl Lase shls (552

Solew sor Mo (i e 5l (S oS e
Glo,siSl ax ST .00)) il e s, crope Sl
L>s 6[.»&;%]7 ‘GLuu 6L¢:‘;b5ﬂ asle 6,50
S 8bee (VY)W fge (s)lom (nl 50 5 S 9 Cem
oagd Wl alex 5l (LYs 4 Wy o 3l 5o
9 e i ‘g_;"’-.c-"-“ Lyl 5‘5%)_.3 sl codles
23l Dglite ol 31 (6,5 ables 5 Jadh £55 ) S pae

11Coe GG /P s)lasd /11 sla )15 (ies) § Cublagy aslilod


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

rhio g Jdow — aog go 5l pols aslllas
Sy syl gy jskie 4 VYAV JLs )5 g 009
5B 5l sise B s oBasls (LSS ggs, 0, Ses
pole ol (LS IS Coodles & yg098 asllas ol ol
S Ve Jold diged ol 3l pdy ploil ol s (S
V) 4 4S 0dgs ol i (Sdp pele olBidls lae,lS
30 a5 Oyge pdy i ol Bolas sun adlb
Jelase gyl Jeline Jols Lol i 09,5 an lal
9 2 isoges Sloas Jelino 5 Slojs Sless 5 b
oais bl Sl g ol aBislej] clusuls
oad a8 S L o ail S lye 4y lad 055 e g
Ossls aslllas 4y 04,9 Hlere o Sl e diged g
S e B Sald, 5 S bl Jlo S il
oo Llo 5 asllas 5l g5 JLae g 00g asllas o
“«59y MT Sy p ‘MT J.Ja_\ ﬁs““b" Lng Lg)Lo.u
edd S atle i 4l 1> adile og sl
o Baw 0 (59,05 Loyw 4Dl 5 aan 1l jo
g e lole diz j0 (15 5 pia (g 23 )
@08 (San by (Sopd Jdo 4 a5 ol Bl e
20 )8 2l dxdllas 5l aiog. (6 gyl s plox]
IRVRJC S PR L o
o8 axdllas jo ol ol Bl a S aS cwl S5 a4y Y
03,5 JooS axlllas jo 8,5 5l L8 1, oS aslinls,
plasl (T) Sl 4y Jpl 3ol 52l allns

ESTRS e i}
sSB A Sl oldl a8 LT sl &,
5 FM) ON (22 0098 (BMI) SN o3y all
yobite 40000 ,5 soliiwl FFM) oy oy o900 0045
5 00 (6,5 ojluil o Q] 38 g yy9 L, BMI s
ol (e) 98 93 (g 2 (pSS) (s e
erle 90 68 olul Cm o8 il jeS

1Ko0 0BG /P 8)laid /11 sk )5 (ieo) § Cublagy aslilind

ohBes g 2o slaw

S )l 3 Ise bz Gliee 9 o) slo <d)b
Sz s aidS o cld ! S e 68 ojluil
dw o &S ol oo L5 A SU5ele ud Dlallas
Trbae ) praasie (ol IRl S5 plpie 4 5T ans
95 b4y 50 Shas glo (3031 plomil (VF) censloads
S92 50 B 1y 4y 0 Ses P! Cenl 0B (g 09 ]
e Bl 5 S 55y e il e
SIS o35 mlolid olSel o ol 4 S
4,08 @l sl yog el Sile (oo S |y 5525
Wl (oo bl Bl e Vol e 6505 o5l
Codsb ey 9,Slee 23yl sl b T 5 35,1 L S
i b noih e i5Ta (FVCY) i L ol
« FEV /FVC? s 5 (FEV ) Jgl adb o
9P A Sy sl ST
P S el (59, paine Sl Jolsd po 5 plate
Iy 4y o, 8les PLS 0l ploxl pwtis sl casYl
sl (YY) was oo las (b oo 590 51 13
Bl oo s & gl b &S sl a0 Shes
fazs o8l ol oSl Jloyi 6581 Julis
2 Shs 025 ot Al o Ll 5T 5
Ll o03b by Gy o S goladl 56X
px> Rl saass o8l 0 (Shy onp patie
S VLV R GUp R PO FVC LPea> 4 Ay
b 4nsls va b 1) soldl 5 sans 555 (s lom
Sfdes Coenl g S g 3)l9e Az LW
00 659 o 5 S5 CuksS 50 o] 53U 5 3
2 rye sl ob)l Gaa b ol adlae ol 3
U S5 ol o oSS ks 5,
L8 pdy plel

Aol (oo doys D90

WMoy =

5 Forced Vital Capacity

6 Forced Expiratory Volume in First Second

7 Forced Expiratory Volume in First Second/Forced
Vital Capacity

8 Obstructive pattern

9 Restrictive pattern

10 Mixed pattern

PVe


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

0he3 (il eole slEibils PUS)S (Wais 3)Tlac 1 1igs (5le)ISL (b))

Ol Sl 52 50005 ookl Byl pansl = g5 5alsS
Sy 5yl sl rgol 5 Lo eols Jabows s &
Two- Independent) Jiiwe glages g0
One Way) a3 ,bss il lg 5JUT (sample t test
Pearson) jsw,m Siwod oo 3 (ANOVA
3973 oy y9kiie 4 .00 ,5 soliwl (Correlation
la 095 mibjly G WS 3525 pac b g S
oolal (Levens test) oyl yae;] 5 s andllae o
2 B Gyt 36 Ol e S WS
b o955 5l addllan 990 (S92, 0 o sl yal )y
oolaw! (Multiple Liner Regression) «lSo
e gl 5o eoliul 0550 (sla (305l 4SS
Lo jo i ool Jdow g oayn )3 sl <0 (g)lo

basl =

oSy e S 5 a5 ¥e e o o ol anlllas
OVID by ol i 05,5 53 oloas S, pole
2o )3 VIV ol Jilice yo anlllas o 50 ol 31 51 s o
5 aoys TEE o Slojs Sloas 5 iy Jélie o
o8tle] il § 8 o cogar Bloas Jilin o
aile 5 G Gele Wl 0oy SIS @y Jorioe Cenl>
£ VEEY o FEOO £ A polie o 4 o o3l IS
Sl Fges SloMLI Lo 008 i Jlo VOFY
S Jsaz o axllle 500 Sl 5l osd s
el 030 ,8

s b 331 (530, 3,Khec sl el
FEV| FVC (lo el oSk wo 5 jasia
& aslllas 550 o1 8l 415 oy o PEF g FEV /FVC
VI AV/EY 2 VT AYE 21Y/A9 polde o5 5
solie Ll e aoyo VEIPA £ £IYS AV/E) £
V sz po 0l 8l Jeline g9 s 255500 sl 2l
Sl 00l &5l

5 (e w83 oo LY Jgoz 5l Jolo b
Syse Sy S 8es slaylal )l als ke 0 eS

PV

BIAM) S Sy wilossl 39, 51 56 FFM s FM
S9zge Slge S5 oS sl Jyere P9y So &S
ojlasl ol eolaiwl cewl oy oy oy A g Ny o
Shgo el Zleel 5leslasl b g, ol o b (6,5
Tanita o Eo 3l oolaiul 5,50 olws 0l oo
gy opl cdo g 009 body composition mc-780

Sl 0093 Al 090 (puiien Slelllas (o

oy ofes slayally polie rons jlaie 4
oKisd g (509 ] s ol asllas b ol 3l
Micro-Lab carefusion Joe yieg pn!
s pll ol e adS .aus  solil Sperometer
Omaaria pezdl lawg edd &l Jesdlygiis G
cépds pbml (ATS) S 0] (gy00 dndd
by Gl ced)b Jold oms 3550 slo il
(FEV)) Jgl b o jlad 5 sle cod b (FVC)
2o a Jol adh o lady Sl bl oo
i 03 PEF) poily o> alb 5 jlasyy Sl
o 5l iy ol s sliie 4 e ol )
@ pY 0 8 ol o)lg o8l ol g ¢y5g B (i
@ by e Sledbl s (s plol 5l L8 aS” el (S8
20,8 &l ol,8l 4y s bl SSgSs

plowl =) 10,8 Ao al> o a0 cud plxdl
o S pll Y QLY B Y) 08 lawsgs (gole pojle 5 po
ax Ul aalol g 5Lad g Gree po3l ploxl -V (Gaes
SV Bl o8 e (4l (i dgum D ) Sl
0,8 lawgi oads ploul Cend o g g 0ols plauil 1) cs
Al ol asdlas plosl jslaie 4

lo ool fuloo g 4y sz
[o39 Jlop (omyp sobite 4yl aslllas (b
Seyebbl bl gpesl Gl sl s (95

11 Bioelectrical Impedance Analysis
12 Peak Expiratory Flow

11Coe GG /P s)lasd /11 sla )15 (ies) § Cublagy aslilod


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

ohBes g 2o slaw

(385 Yor) axdllao 0590 01 81 TSI 5500 Wlasico polico . ) Jouo

Hlado sy

/s

vt =2
FE00 + A/ Ju
VOTY 1\ §/5Y Jlo
YYIOY 2 \VIYY 5sLs
WY/YS £ Y o gl
YVIY - £ Fi5Y R 5 1 A SS

bo/Y

Y/

VY o

vI¥

80

Y¥/ oy

Y/

"'"'“‘n
S 3o .
Sl
)
L';u.'
L5 aile
)9
a3

BMI) S o5 asls
Fos Jloiad poe

e )=t
SIPNECARERR

(latads Bl

S Py S
&l
ooy Sloas 5 sl
colSiolej] (lunnli § (8« sages Sloss
SS9 Sl >

&3

b g9 (wlalp adllian Comi o181 (59 0 yKhos (sloyiol)ly polio . ¥ Jgur

PEF (%) FEV1/FVC (%)

YYIPY £ AR MIEY £ AID A+/YY £ AN
AATARE-BA7ive AYY £ AA ISYARS- - RVAS
YYNo £V -Y A-JAR £ /N AOY £ a/YF

YYIFA £ 2IYF AMEY Y/ AVIEN 2V FIFE

A3 o wllo 5 Jlos sty 65T el oS
Dl 5 (B (oogoe Dloss (Jid 095 o ol
2,18 3525 S 5wl > ol
Body) olil So oS5 S 0
Fat) oo o> o055 La3ls 50 (Composition
(Fat Free Mass) o5 o,> o5 005 9 (Mass
5 oSk a5 ol plis bl b @ly (Dbl o
axfllas 550 0181 1o J0 jeS e Ll g0 lere Byl
£, SokS DYDY £ 1120 5 Yo/AF £ VIFY ()5 o
o p FFM s FM 23ls g0 polie plo obl o
03,5 &IV jloges o dslllas 5)50 Jad (sla 0,5
S5y Sdib % @ Glyome 58U aslae ool

1100 BB /P s)ladd /11 sla 5 (g g Cublagy asliling

AF/FE £\ ¥ !
ATERAN Sloyd Sloas 5 Sl
7] Swoww iy 8 Slous
AYITY £ ASY S B
S 9 Canl o oin ol

AQYS £ VY29 axlllan 3 g0 o 31 als’

(% Predicted) ooy s Ly 0oyo

rsmpa Slass Ji5 5 g0l Jib 55 i 4 asllas
35y Sl 5 cunly w@lRislej] (lals 5 8
5 S8 Ji 655 o L) oy | ol lis ol
Gibel Hgejl leslawl b Ul gg1, o Slos sl el )by
5 8l Jads £45 (a5 0ls ylid a8 IS, il g 5G]
[o0) 3Bl 0 95250 o)l e bLIIFVC sl
(P-value <
axdllas 0,90 ol 3l 5l as,s YY/F a5 0§ jascin
(gl g gyl oy ¥ (o 3 (692, 6651 sllo
6l syl 15 o 0 FIY 5 sasags oSl lls VEIY
2 o3l gy o Slgl R asye anil oo el
At Sl ol &)L Y Joax 0 i £ >

pVP


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

ohel by eole alSilily PUS)S (iis s)Skac 1 Yigs 5le)e3sSls (L)

Jolio g9 come  adlllan 9,90 31,81 (5925 95 (Slgl 8 woys . ¥ Jgur

vig WY YIA vsi5
Y VYO AIY Yo
12 Y10 1\ £OIA
£Iv VEIY Y vYis
—_
—— =
—_—
—
—_—
=
—_
—
80 60 40 20 0
(055 3keS) ylohin

&l
oy Sloss 5 il
SRS 9 ol > 0B Lo bl g (S35 ogoe Slous
asllias 5 590 51,1 auls

axlllas 550 of 3l alS

"
W

Sl sleas 5 b j)

&,

Fat-Free Mass (FFM)  m Fat Mass (FM)

axdlao o g0 of I (FFM) OM T 09N 00y 9 (FM) SR polie .Y 510008

5 SBISsed slapite (o bLS)I b
o g0 3l ooliial b g5, 0 Shos (slo il )y
ol g e GlaygiS (a5 Bl LS g
ize LU, FEV] 3 FVC lagall b oy oogs
g addlhae 5,50 S8l G o Grizmen 3,00 3925 (51
Lo 8 2l (5l (xe bLS,I 5 FEV /FVC il
S8l 6,5 able o (O Jgo) (P-value < «/-0)
23,5 28l ) (s BLI| T i o Shos
5 Comix ow bl ow,p (P-value > +/-0)
oolil b anlllas 350 ol 3l 51, o,Shas (cloyzaly
oS ol Gl Jatws sl aiged 50 5 )bl el
S 3g2g )l (gme bLI)I 358 956 90 (o
(P-value > -/-0)
IS e g G s 4 ol aalhe b
Sl Lawgs anlllas 3,90 925 0, Shos sl el )y

PV

Snrats y 5| oolitad b o> allas b ol 3
EM) or gz 0358 it G a5 OIS GLAS (g
3575 61 e LU FEV s FVC oyl
FEM) (s (22 09 0985 oie G Geizeod 0,00
ssalie o)l cxe bL3,l 55 FEV /FVC il
(O Jgaz) (P-value < «/-0) a5

e SR gy 9 Shes byl (oSl
o3, LI T Joax 5 K ailyy; Srae (e
FEV,| FVC sl )by jiolie 035,5 asein .ol
38,8 B s aile e ol3l s FEVI/FVC
Jlosiad 5ot b aslllan 53 13 (550 oo
ool Sl ookl b gsy 9,8kes slayally 5 K
51l ot 5 s s 46,155 (ol 52U 5 L
G g bl K Jloszul s FEV, 3 FVC
(P-value < +/+0) s,ls 59>

100 BB /P s)laid /1) sla )5 (iay) g Oublagy aslilng


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

ohBes g 2o slaw

I il Jlominal line cuns 2 anlllan 390 3131 (5915 9 Ko slo piolyly prolie. ¥ Jgur

)Li.».m Jlo.u.u.yl P

MIYY £ anyY AVIVY £ AYY AQIYY £ ADF ADNF NV oF FVC

A-I8N £ ANIYY APIYE £ VIAQ /- F 2V VA AR g-SVivg FEV1
Al £ AN A7 £ 2IVSE M- £ 2105 AY/Y- £Y/YY FEV1/FVC
YOIYY £ AN Ya/ge £ #IAD MISE VY YENY L o/XY PEF

ON (7 2ol 9 ST 900 by giSU g (5915 9 SKhos (5ld piolyly (o (yga (S il pd . B Jauz

— [~ AY —1VA® - A\FY*
—lo¥F R AN
R VALY AT
ENA Y - vy
R JNEYE oo

_vEYVE o

- IS U5 4ile

- <Ay (s 0937 Ll

ALY FM) iy o pz 0955
RAA (FFEM) a3 52 90 0057

(P-value < +/-8) wsb o o xe 55250 LI

aslllan 5,90 31,31 (5315 9, KLos SUb oyl (sint ot (g Sy SYlas 5 Jgir

(alg) od (St ey yiho S5y Al
FVC FVC =112.601 - 0.316 (Age) - 0.558 (BMI *) + 4.170 (Smoking) + 0.183 (FM)
(Forced Vital Capacity) - 1.788 (Job Type)

FEV1 FEV1 =101.396 - 0.156 (Age) - 0.554 (BMI) + 4.805 (Smoking) + 0.155 (FM™)

(Forced Expiratory Volume in the
first second)

FEV1/FVC FEV1/FVC = 90.77 - 0.098 (Age) + 1.629 (Smoking) - 0.105 (FFM ™)
PEF PEF = 90.87 - 0.654 (BMI) + 4.670 (Smoking) + 0.118 (FFM)
(Peak Expiratory Flow)
"Body Mass Index
" Fat Mass
" Fat Free Mass

PEF s FEV1I/FVC FEV1 FVC (sl )l 5
O9 0398 (S 0395 Ll (p o pite i S 4
Db o S ooy i g FFM) o o>
Jao 5o o ol oy ek 85 Sl 55 4y 039
O 0055 9 FVC el o oolitial 550 (S5 5
ol o «(P-value = -/¥V) FFM) o o)z
(P-value = -1#VF) ju o2 9 0055 9 FEV)
FEV /) ol o «(P-value = -N54) IS g5 5
«(P-value = - /£0V) FM) o oy> o055 s FVC
SN ey ety 5 (P-value = /VFA) 5 g4
> 05 g PEF jl )L o0 «(P-value = /101 ¥)
= I\#) 5 g5 «(P-value = -/f20) FM) o

€00 BB /¥ s)laids /11 sla (5 (ias)l § Qublagy aslilnd

b g5y Je 5l o (97 lgiome 5 SIS ges
sl el 5SS e gl g 00p0 8 colanul &S wus
Al Ojg0 4 adlhe 550 o8l was o Sles
(o 97 Jis o ppiie 28 n 0y planil (Ll
ST 09N 03P (N (2% 039 (G 0dg8 aslh
ool .l Jae o)l Jod £9i g B Bpan
el adlhs (b (Goe S, lapite 5le o)l
ooliiwl (Backward Method) o, ciae i i,
S35 2 Jins o oo 4SSl gy 2 5l g g 005
Ll 5531 oS Gl psite 55y 9 e sla el iy
S 5 e 3l Jols mls ways 5 Bis Yol
S35 56 sla g1 oy 5 mpee a5 0l LS sl ey

PViE


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

0he3 (il eole slEibils PUS)S (Wais 3)Tlac 1 1igs (5le)ISL (b))

CES Syeo VYAV Jlo jo aS laddlas jo ol
Gl 0g,S 5 sl3l so, 0, Sker e 45 A canlie
o olinn BB G55 i 0 5 sl i
S8 oS i 0 S agzlsa 45 55 35
ol 5 s Wlgs o LSS 05,8 4y o s 00y VT
Wb gpdge

035 (a3l gy o35S ey ol anlllas o
ize bL3) FEV1 s FVC (gla el )b b ol 3l i,
b Syzo 4 Ll (Sen 5 005 snalie gl
Loy o GRIBIL S Lo ooy o ool ugSas
wb oo R FEV G FVC (5 G 0055 (o Ls
85 )90 s0 e Lawgs a5 (sl addllas ;5.0 Jgox)
oo 9 3Rl Gy 0 8dee (o &5 W0 S patine
3,10 0929 (5 lolixe alal,

Sl oy (i B Lol o0 )0
A i 5 S35 Djge K e g )5
s Jloxinl s FEV | g FVC (gl el )ly oy o5
aS ol odslive (yuiored )0 0429 (g4l gime LI
FEV, 5 FVC glhas i3, 50 e Jloiol (2ol
235 paede b (o0 28 g BB Ol
» FEVI/FVC  FEV | FVC bzl )y 50l
il b ol 4 Cond R S pae aiile g0y ol 3
sl JE VL ok o B alyy; Bras
olBl SlB e B diliy) Bras Gl 4 2
Cewl a8l ralS joSde el aw polie ccol adly
O g Kiter lawg a5 gl addllas jo (F Jgaz)
o A e 23380 ol 3,0 YAV (55, 5
38kes sl iall 555 2 )l (Sre )bl Sy
Sfkes g bbb falS 4 e g ool 3 g,
38,5 o0 ol 8l wiis

aS o ,S aduine pols ddlhe mll 4 axgi L
S5y 6l ghle adlas 0,50 o 31 51 ws e VYR
G LI VFIY cgolawil (663 slyls voyo Vo Jle 3
axly o i oIl gLls 55 0oy FIV 5 (say0g3
Og1 6l 455 4y (60,8 lee OS] 45 ol dsllas o

PYO

e bls,l (P-value = +/V+Y) w4 (P-value
Backward g, 5l eolitul b g ailas o959 )l
oS Bds> abgywe OYolre | 000l sla psie
0a33,5 &1 8 Jgax ;0 sanl Cews 4 ol slo Jow

—
2 se 6l by Gaa b sl adlas
Gl g OIS (Sby pole oBails (LS 692 0 Shes
S5 38es L)l Giules jshite 4 (Sgew 5 (Joe
5 O 27 009 (ST ges Jelse (Jad ggi b ol
Voo O o adlae ol cdpdy bl e Sjae
Y 5 ol S sk s eSS
50 adlas 8,50 o131 5l asy0 OV/B .8 pdy ploul e
Sloss g il a5 doys Y sl Jelic
2 e oges Sloas Jelive )0 55 2o ,0 Y/ 5 Jleyo
Slosg 5 4 Jorin Conly> g ollioles] chluali 4
s ot aralons ol s, 5Skes (slagially olas
FEV, FVC by (:Sle w5 akie
& aslllas 390 13l a5 oy o PEF s FEV /FVC
Yo AYIEN £AFIFY AUYVE £V polae o5 5
Al a3 bl oo oy VEIFA £ £V AV &
5 O3 sy o 8ee o Jid g5 b ol 5oy 0 Shee
a8 @l (2l g o )90 (i it o og S
FEV / sFVC Sl oy yiion a5 0o 5 aseive g
3 FVC Sl oy 35S g g0l Jais 09,5 0 FVC
5 9 soges Dloas Lxb o9 0 5 FEV /FVC
256 5 i a5 0,10 09 g el g oK lo | eiluls
)18 5y 0, 5dee (59) 2 31 Jad
S 09,5 50 gy o 8es palS felse 5l (S
el g oliilo] clucasls § (28 sogas Dlons
Sge 5 ) 5 03 i ol oanVT L iy agzlse
ol s (¥ Jgu) il oo il olend
slgs 3l £l b agzlae oKinlol axly jo a5 aos oo
0385 o8l a0 Sles ualS 4 o oleends

11Coe GG /P s)lasd /11 sla )15 (ies) § Cublagy aslilod


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

e sl alal) o3l g2 3 Mo 5 (o ()7 009 (e
Slored pol> axlllas | Jol> als b aS o)ls 54>
3,ls

ol 5o ol Gy Fge S5 S 5l Jolb> s
s g el npse a5 Cusl ol e dalllas
o Joli aalllas 8590 313 (695 0 Shee sl yal )y
7 0395 9 (SN 039 (aSLl (Jad g5 (y09r (6 ) Kem
Sla,¢S L (n 5 e 45 W8S pasede Bl (o0 (o
FEV1/ FEV1 FVC slajall , a5 6
0055 ali (o slopmite o 4 PEF 3 FVC
o35 23l 3 FFM) (a0 02 oo 0095 (S
2l (oo (S

G5 dmis =

Coetl 4 4z b g5, Glz g e polie (s
Golos Oloyd 5 ansis ;0 (555 0 Shos sl oo
&l %5 Copatl ilisee JElis gl o o olfs (sl
3O Jrd gg AT 0l adkie ol dadlhe jo o)l
i ag2 150 T Lo o5 55 136 513l 552, o Shas
o alize i gl og,S o ool 5l elsil L
5 550 NF 5l else 5l e o)l5 cand Jsb
AL (4 Olg (oo ol asdlllas ;5 5o 0 Shes
Oy 0095 (aSlh (957 038 Lalh (S ey
g 0,Lol e Jlosial 5 G0 (27

ool g Cules oS lie b oalaie dllie oyl
aslas" el cud 5B 0 euds 6)51 oz sl ools

" QIJ.QS ‘Si.u)., rasl: oKiils Ql.;f)lf Ceodlw Q)j.m?f
Ll 00 1,>197-01-159-38078 o5’ L

1Ko0 0BG /P 8)laid /11 sk )5 (ieo) § Cublagy aslilind

ohBes g 2o slaw

Llize 5 golawdl (6631 90 a4 Cand oz (565l S
S 09,5 )0 (rizren O 18,03 YL gond
5 Gl @liolo;l luls g (8 ¢ oges Sloas
S ad osalie wazd ool Glie ol Sl
5 5bE 905 3 oleil b agzlse 4 oy oo 1y T o
Jsoz) ol Cas )15 it Jsb jo alerd Slse
Vgars s oo Vb 06y aSiyl 4 dzgi b (¥
39 09d (oo 650yl Zend )5 (olail 6681 2y
Sl 52 3 | o i 2ol 5 b
Jbesin] 6,8 o8l 51 ao )0 YO 40 SGop g diog
S 7S golondl (o8l eaiiils 59) Jobo ,o (o5 B
cgplie Slalllae o b b mls ol as,S eanlice

3,ls
Body) sl#l G oS5 en G5 0
Fat) o o> o0y asls 40 (Composition
(Fat Free Mass) ;o o,> o9 0055 5 (Mass
5 ke a5 0l ol @ls ad &Bly o)l 90
axdllas 3,90 o481 s j0 1553k sl 90 )l Gl il
5 slS BVIOY £ 14130 o Y/AF £ VIFY i 4
FEM) oy o)z 0955 pusiie (o 0 oopline ail o
3579 &, gixe bL3)| FEVI§ FVC oyl )l 4
20,5 sl by )] o wsSae (SKiwaed g 04l
s FEM) 00 oyz 0o 0085 jeie (e (izeed
sanlie gl xe bL3)l 55 FEVI/FVC )L
100 Ken gROSSI Lawsgs oo ploul axdllas jo.050 5
FFM slo jasls oo a5 00,5 asein Yoo A Jlo
3975 6,10 e b3l ol 65, 0 Slee bt FM
03 anllas b ,o 55 o5 4 Oliveira 3l
233 G S 5 3l gy Baa LY VF Lo o
055 oL et 45 ke 45 Sy 5325 Skt
g Sudo (sl abaly S8 g2y 0 Sdes 9 G (22 9

PVe


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

0he3 (il eole slEibils PUS)S (Wais 3)Tlac 1 1igs (5le)ISL (b))

10.

11.

REFERENCES
Mehrparvar A, Mirmohammadi S, Ghovve M, Lotfi M,
Rezapour Shahabadi S, Nabi Meibodi R. Assessment of
the effect of exposure to natural fibers on across-shift
changes in spirometric indices among textile workers.
Occupational Medicine Quarterly Journal. 2011;3(2):4-
10.
Omland O, Wurtz ET, Aasen TB, Blanc P, Brisman JB,
Miller MR, et al. Occupational chronic obstructive
pulmonary disease: a systematic literature review. Scand
] Work Environ Health. 2014;40(1):19-35.
Neghab M, Soltanzadeh A, Choobineh A. Respiratory
symptoms and functional impairments induced
by occupational exposure to formaldehyde. Iran
Occupational Health. 2010;7(2):66-58.
Neghab M, Soltanzadeh A, Alipour A. Relationship
between spirometry results and respiratory complaints
to flour dust in flour mill workers. Iran Occupational
Health. 2010;7(2):45-51.
heidari h, rahimifard h, khaksar m, soltanzadeh a,
mohammadbeygi a, darabi m, et al. Surveying the
prevalence of respiratory symptoms and changes
in pulmonary function parameters in workers
employed in the acid wash process of a steel industry.
OCCUPATIONAL MEDICINE Quarterly Journal.
2018;10(1):32-8.
Roberts NJ, Patel IS, Partridge MR. The diagnosis of
COPD in primary care; gender differences and the role
of spirometry. Respir Med. 2016;111:60-3.
Mohammadi A, Tajdinan S. Survey of spirometric
indeces and prevalence of respiratory symptoms in the
workers of a pipe mills. Jundishapur Journal of Health
Sciences. 2010;2(2):37-45.
Mannino DM. COPD: epidemiology, prevalence,
morbidity and mortality, and disease heterogeneity.
Chest. 2002;121(5 Suppl):121S-6S.
Chapman KR, Mannino DM, Soriano ]B, Vermeire
PA, Buist AS, Thun M]J, et al. Epidemiology and costs
of chronic obstructive pulmonary disease. Eur Respir J.
2006;27(1):188-207.
Malakouti ], ArsangJang S, Dehghan Nasiri M, Gharibi V.
Evaluation of Workers’ Pulmonary Function Indexes in
One of Textile Industry in Qom Province, Year of 2013.
Journal of Knowledge & Health. 2017;11(4).
Feenstra TL, van Genugten ML, Hoogenveen RT,

LA'A'

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Wouters EE, Rutten-van Molken MP. The impact of aging
and smoking on the future burden of chronic obstructive
pulmonary disease: a model analysis in the Netherlands.
Am ] Respir Crit Care Med. 2001;164(4):590-6.

Viegi G, Scognamiglio A, Baldacci S, Pistelli F, Carrozzi
L. Epidemiology of chronic obstructive pulmonary
disease (COPD). Respiration. 2001;68(1):4-19.
Soundariya K, Neelambikai N. Influence of
anthropometric indices on pulmonary function tests in
young individuals. World ] Med Sci. 2013;9(3):157-61.
Alavinia SM, van den Berg TIJ, van Duivenbooden C,
Elders LAM, Burdorf A. Impact of work-related factors,
lifestyle, and work ability on sickness absence among
Dutch construction workers. Scand ] Work Env Hea.
2009;35(5):325-33.

Mehrabi E, Fard MK. Comparison of Spirometric
Parameters between Normal Weight and Obese Female
Middle School Students. Jundishapur Scientific Medical
Journal. 2013;12(5).

Soler-Cataluna JJ, Sanchez-Sanchez L, Martinez-Garcia
MA, Sanchez PR, Salcedo E, Navarro A. Mid-arm muscle
area is a better predictor of mortality than body mass
index in COPD. Chest. 2005;128(4):2108-15.
Yazdanpanah L, Shidfar F Ali Javad Mousavi S,
Heidarnejad H, Haghani H. Anthropometric indices, fat-
free mass index and their relationship with pulmonary
function in COPD patients. Razi Journal of Medical
Sciences. 2011;18(85).

Liu Y, Pleasants RA, Croft JB, Lugogo N, Ohar J, Heidari
K, et al. Body mass index, respiratory conditions, asthma,
and chronic obstructive pulmonary disease. Respir Med.
2015;109(7):851-9.

Carey IM, Cook DG, Strachan DP. The effects of adiposity
and weight change on forced expiratory volume decline
in a longitudinal study of adults. Int ] Obes Relat Metab
Disord. 1999;23(9):979-85.

Hutchinson J. On the capacity of the lungs, and on the
respiratory functions, with a view of establishing a precise
and easy method of detecting disease by the spirometer.
Med Chir Trans. 1846;29:137-252.

DeFronzo RA, Ferrannini E. Insulin resistance. A
multifaceted syndrome responsible for NIDDM,
obesity, hypertension, dyslipidemia, and atherosclerotic
cardiovascular disease. Diabetes Care. 1991;14(3):173-
94.

11Coe GG /P s)lasd /11 sla )15 (ies) § Cublagy aslilod


https://jhsw.tums.ac.ir/article-1-6502-fa.html

Downloaded from jhsw.tums.ac.ir at 1:22 IRST on Tuesday September 28th 2021

22.

23.

24.

25.

26.

27.

28.

29.

Lazarus R, Gore CJ, Booth M, Owen N. Effects of body
composition and fat distribution on ventilatory function
in adults. Am J Clin Nutr. 1998;68(1):35-41.

Kolarzyk E, Szot W, Rozanski B, Lyszczarz J. The incidence
of myocardial infarction and environmental factors in
Cracow inhabitants. Epidemiology. 2006;17(6):S452-S.
Subbarao P, Lebecque P, Corey M, Coates AL.
Comparison of spirometric reference values. Pediatr
Pulmonol. 2004;37(6):515-22.

Beigzadeh Z, Pourhossein M, Samiei S, Pourbabaki R,
Pourhassan B, Nejad HM. Evaluation of pulmonary
function of construction workers in Tehran city in 2017.
] Health Saf Work. 2019;8(4):323-332.

T K, z. Z, r. Z, f M. Pulmonary function test in
construction workers and a referent food industry group:
a comparative study. Journal of fasa university of medical
sciences. 2015;5(3):-.

Mirmoini ss, Khazaei s, Kangavari m, Afshari m.
Assessing of parameters associated with spirometer
industrial ~ workers admitted for employment
examinations tuyserkan city in 2013. 2016.

Association WM. World Medical Association
Declaration of Helsinki. Ethical principles for medical
research involving human subjects. Bulletin of the World
Health Organization. 2001;79(4):373.

Jahanlou a. Determining the accuracy of body mass

index: body composition using bioelectricalimpedance

1Ko0 0BG /P 8)laid /11 sk )5 (ieo) § Cublagy aslilind

30.

31.

32.

33.

34.

35.

36.

ohBes g 2o slaw

analysis (bia). 2015.

Khademi m, shahab ja. Comparison of total fat,
percentage of fat, trunk fat, soft lean and mass waist-hip
ratio between diabetic type ii and matched non-diabetic
iranians using bioelectrical impedance analysis. 2017.
Society AT. ATS statement-Snowbird workshop on
standardization of spirometry. Am Rev Respir Dis.
1979;119:831-8.

Kiter G, Ucan ES, Ceylan E, Kilinc O. Water-pipe smoking
and pulmonary functions. Respir Med. 2000;94(9):891-4.
Lillienberg L, Zock JP, Kromhout H, Plana E, Jarvis D,
Toren K, et al. A population-based study on welding
exposures at work and respiratory symptoms. Annals of
Occupational Hygiene. 2008;52(2):107-15.

Bala S, Tabaku A. Chronic obstructive pulmonary
disease in iron-steel and ferrochrome industry workers.
Cent Eur ] Public Health. 2010;18(2):93-8.

Rossi A, Fantin F, Di Francesco V, Guariento S, Giuliano
K, Fontana G, et al. Body composition and pulmonary
function in the elderly: a 7-year longitudinal study. Int |
Obes (Lond). 2008;32(9):1423-30.

de Oliveira PD, Wehrmeister FC, Perez-Padilla R,
Gongalves H, Assuncao MC, Horta BL, Gigante DP,
Barros FC, Menezes AM. Relationship between body
composition and pulmonary function in early adult
life: a cross-sectional analysis nested in two birth cohort

studies. PloS one. 2016 Sep 28;11(9):e0163428.

PYA


https://jhsw.tums.ac.ir/article-1-6502-fa.html

