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sb 3y aas Y5 (23.99 £ 4.34 ) csad) yaly (25.53 £ 4.22) ENS bl
(P>0.05 ) DA cile sanall g Lilias)
Loy alig anlsll asall 8 yilasd) saes aie il 5 ilaad) Jdaal @Dlga) Jaes
b Olalall daey die el 28 Ala i @Dlgial Jaa Wl ¢ (19.61 = 9.02 C/D)
2387 Aagraa cuen Slal) 4 agi Lo 525 (9.04 £ 5.18 S/W) Lk ilis g9al)
goilly sucaanl) danyle Al CAlAS LgeS Gy IS Ayl b deodiicuall salall duaS
Al b pSlad) palady) s
DBl Bad (sl ae A5 Cillay o Cpag ) ) Jaws S il bl el
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O Ji et Caillay bl lslase ol Dogial) agaady DUl 2ae 1 Jeaall jelay
Gl & dmidial) il s ST ECS ilaud) Jidae de gana il Cus ol
(%39) 37 (FEVI deg b jaliss) agal (%68) 65 :Lila 96 gsane (ped (DU
FEVI/FVC dad b jaliail agal (%48) 46 FVC dad b (alias) agu
peadl cumisi) (%45) 36 :ENS dlayll idae desane b WU 80 e Jiadly
FEVI/FVC dusill sgual cumisil (29%) 23 (FVC agul (misil (10%) 9 FEV1

Lgial) aguaty puiill Ciillay (3 el 2all (e Eaiiia ciluld Jolaw cpdll 2L 2ae i ikl Joan

Pulmonary ENS ECS Control
Tests Numbers Numbers Numbers
(percentage) (percentage) (ercentage)

FEV1 36 (45%) 65 (68%) 10 (8%)

FvC 9 (10%) 37(39%) 6 (5%)
FEV1/FVC 23 (29%) 46 (48%) 5 (4%)

ala (alissl Laagl Gus caalall ao ENS iyl idas desene 33l 2 Jpall gy —
4.69 + 0.70 L Qe dla il 2 5213.65 + 0.70 L ) FEV] das b Lilas)
FVC dad & Uilas) sl G 225 ¥ diadl ¢ (p = 0.0001 s salall s
P= Cus alal) 6d5.14 + 0.11 L Qlae jlacdl 320 52 4.85 £ 0.84 L)




57

88.45 + 0.56% ) ratio FEV1/FVC dad i Lilas) Lila 188 12l o] LS (0.436
(P =0.371 s alall 21 90.83 £ 1.29% Jilae byl Jdre (ol

Parameters ENS Control P value
(n=80) (n=82)

Age 22.76 + 23.78 + 0.225
3.46 3.32

BMI 25.25 + 23.99 + 0.552
3.96 4.34

FEV1 (L) 3.83 + 4.69 + 0.0001
0.70 0.70

FVC (L) 4.85 + 5.14 + 0.436
0.84 0.11

FEVl/FVC 88.45 + 90.83 + 0.371
(%) 2.12 1.29
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TEST DHIE 2o 24 11:90 KIFS 1100 ATS S

AT

EIRTH OATE 01701 2602

AL 22 HEIGHT cm 1t L

FRE File N° 164 Ei
FLOW-VILIME WOVE-TIME curves

+) FLOW (L7s) TIME (s

4
L3
10
12,
4
D
3
FfE e
10
Prad
|
i 2 5 ] . ¢ 2
VOLLME (L
FYERE TEF Fredictsd FRE W1 Prad

EVol m ) 0

MWecale L'm =11 &7
FIVC L
Fivi L
FIVI/FIVC % .
PIF Ls
SFIROMETRY INIERFFETHT IUN:
Miid Obstruction
PRE : FEFZ6™% = 55Y of Fred,
QL ITY CONTROL GRA(E: D
REPERTHEILITY: None
Made by spirolab 111 Ver 4.5 SN 115687
....... PP

Ay GAde ple 22 SN i lalada

lsin 5 3 ggal/alula 10

ST THIE oo B2 '
NAVE i

BIRTH DATE ©1/°0171%a %10 172

ik 25 HEIHT cm 165

FRE File N* 172

FVC 3,97
FEV1
FEV1./FVC

FEV1
FEVIAC
FEV1/FVC
FEVG L
FEVI/FEVS
FEF L
FEF25™% L/s

FEVIFVC > 4

FEF %%

Evo nl
MWeale L/m
FlvC L

Fivl L
FIVI/FIVC %
PIF /s

SPIRMETRY INTERFRETHI
Normal Sprrometry

FRE :
QUALITY CONTRO

GRACE :

Wl vg ' SE

FREDICIED ERS

LIME-TIP

MEASLFE
5.
1.

o

N of Pred,

B

REFPEATABILITY: FEVI PEF

Made b

pirotab 111

Var 4.5

Clsin 6 da g al/lula7
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-~
TEST w7z o< = =5 EBIFS 1. 1us ATSIERS
NAE e —S—, 1ES! ORIE 0723 12:21 BIFS 1.wua* RTSERS
: 8 1 3 w0 =2 s o
WEIGHT kg G52 SEX ¢ BIRTH DRTE 0176172004 a[D 127%
PREQICTED ERS HEE 20 FHEIGHT cm 173 WEIGHT Kg S22 SEX ¢
PRE File N* 1276 FREDICIED EFS
FLOW-VILUME & VOLIRE-TIME carves -3
TIME (s) FLOW-VOLIME & VILIME-TIME curves
} (+) FLOW (L/s) TIME (s)
2
19 2.
L F
s, 4.
LS
82
8.
e,
10_
10
12,
12
2}
s,
o]
L3
6.
8
PRE s,
10
Pred. .- 10, PRE
12
3 i 3 H . H Pred. -
(=) VOLLME (L) 2 1 £ ' 3 P
° 2 3
(=) VOLWME (L)
BEST VALUES !
' Pred. rEH?J.‘fd Fred EEST VRLLES
' %83 = Fred.  MEASFED  %Pred
% &3 | =W 4.12 4.8 106
-] 29 | FEV1 3.61 3.61 100
Q.11 1.96 45 FEVI/FVC  84.4 52.49 o8 |
FEF 7.66 €.47 &q |
Fradicted FRE m1 FPred. FEF257% 4.23 3.52 24 |
vC L PREAMETER Fredicted FRE 1 Fred.
FviC L 3.83 169
FEV1 L 2.7 34 vC -
FEV1/VC X FVC L 166
FEV1-FVC X 24 FEV1 L 100
FEVE L 102 FEV1AC %
% a2 FEV1/FVC 2 8z2.4 3
s 29 FEVE L Q.75 165
s 43 FEVI-FEVE X &z2.4 >
L 99 FEF L/s 6.47 24
X 95 FEF257% L/s 3.2 24
154 FEV3 L 4.5 111
s 101 FEV3-FVC % 99. 7 165
. 59 ELA >* 166
=S 99 FET s q.11 =]
s 39 FEF25% L/ 6.1a 3
o FEFSOY  L/s 3.80 &
::V:I,,sa'c L/ 82 FEFPSY L/s 1.81 23
Fics 3 Evol . 80
FIVILFIVC % MWcealc L/m 126.4 e
o
FIVI/FIVC &
PIF L’s
SF [ROMETRY  INTERFRETHT JON:
- Normal Spirometry
EXHALE ALL air in the lungs o - Oof -
) TY CONTROL GRADE: D
REFEAT avoiding coughing :'f:'t;lTFel‘ :I : LNla el
REPEATABILITY: FEV1 HIrPLa T No0e
= by SECY V. 5 2156527
Made by spirolab 111 Ver 4.6 SN 315682 Padebyiaafvelab LI Nercd.5 SNLIIGM
. ““‘d

Ain s D32 ple 24 Y (uin ahade

st 6 Jie ggral/lds 7

Odties 3ie g guaf/ilda 5




60

Con Ll degane po Lpan Jilaud) Jdse degene on )R 3Jsaall mngy -
Hae Jiland) J2e 523,16 + 0.65 L) FEVI dad b Lilas) ala (aleas) Las )
L) Lol cozmitsl WS ¢ (p = 0.0001 s salal) sal 4.69 + 0.70 L
Gae il s 5 78.02 + 2.03% ) Lilas) Ll Ll FEVI/FVC
Lilaa] ala 3y aas ¥ Qi (P = 0.0001 us 2Ll (521 90.83 + 1.29%
alall 2 5.14 £ 0.11 L dilie Jilaudl s 5214.86 £0.70 L) FVC daa &

(p = 0.351 cus

Ll sl Jdoe degana G dADaall 13 Al Joan

Parameters ECS Control P

(n=96) (n=82) value

Age 23.20 23.78 + 0.697
+ 3.38 3.32

BMI 24.38 23.99 + 0.425
+ 4.41 4.34

FEV1 (L) 3.16 = 4.69 =+ 0.0001
0.65 0.70

FVC (L) 4.86 + 5.14 + 0.351
0.70 0.11

FEVI/FVC 78.02 90.83 + 0.0001
(%) +2.03 1.29
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v dsis?

TEST DHIE 22002729 o %

AR

BlbS 10 " HTS O ERs

TEST DHTE 0200429

08:32 BIFS 1.111 ATSERS

TFE  E— T—
EIRTH DATE 0170172004 w»lD 389
AGE 20 MEIGHT cm 169 KWEIGHT Kg 42 SEX ¢

PRE File N*

359

PREDICTED EFS

e Ce— %
EIRTH DATE G101 2065 w10 145
AE 21 MEIGHT cm 162 WELIGHT Kg 43 SE &
FRE File N* 196 FREDICIED EFS

e

FLOW-VOULIRE & WRILE-TIME curves
i*) FLOW (L7s) TIME ¢3)

85 /¢ £

‘. a
&
8,
10,
2

1! <5

3

43

L

Frad
©

e
-

FREARMETER Fredictsd FFE =2 Fred.

vC 1 3.15

FvC L 3.139 2.62 63

FEV1 {5 2.73 1.97 ra |
FEV1/VC = 24.9

FEVI.FVC X 2.5 e

FEVE 1 3.19 a3
FEVI/FEVE X .1 112

PEF L’s 0 49 |
FEFS™S L/s z ne

FEVZ L 3 =
FEVEFWC b4 9.0 109

ELA > 223

FET s 6.00 61
FEF2S% L/s 5.87 82
FEFSOX L7s 4.2% &2
FEF78% L/s 2.03 8”

EVol ol <] i
MWeale LZm 105.9 €5 |
FIvC L 3.19 |
Fivi L 2.78 I
FIVI/FIVC =% 84.9

PIF L7’s 5.59

SEIRMMETEY  INTERFRETHT ION: |
Normal Spirometry

PRE : FEF2S5™ = C°7% of Fred.

QRCITY CONTROL GRrlE: D

EAHLE for a LONGER 11ms

REPEATABILITY: FEV1

Made by spirolab IIl Ver 4.5 SN 3165657

Glgine 3 824l g [5lanw 20

FLOW-VOUILME & WILLME-TIVME curves

(+) FLOW (L/s) TIME (8)
2
‘.
el
.1
12
i
.
PRE =
L2
Pred, ----
L3
3 { 3 ]
(=) VOLUME (L)
ST VARLUCS |
| Pred. MEFSLRED Fred
|y 3.85 2.39 21
FEVI 3.10 2.34 75
FEVI/FVC  34.4 50.9 %
|peF 5,94 3.43 a9
FEF2575  4.07 2.29 69 |
FRRFAMETER Predictad FRE 81 Pred.
Ve L 3.53
FVC ' 2.55 2.44 =]
FEVI L 3.10 2.34 7
FEVING 3% 24.49
FEVI/FVC % 24.9 ®©.9 114
FEVS L 3.55 2.49 6%
FEVI-FEVE % 82.3 “%.9 19
PEF s 5.9 3.06 aq
FEF2675 L/s 4.07 2.80 59
FEV3 L 3.37 2.92 72
FEV3FVC % 94.9 99.2 165
ELA 3 €5 220
FET s 6.00 4,52 72
FEF26% L/s 6.13 2.6 a4
FEFBO8  L/s 4.46 2.84 &4
FEF78% Lss 2.1 2.22 162
EVol m 9 1€0
MWecalc L/m 112.7 81.9 23
FIVC L 3.55
FIv1 L 3.19
FIVI/FIVC X 24.9
PIF s 6.99

SPIROMETRY INTERFRETAT ION:
Normal Spirometry

OURLITY CONTROL GRFOE: D
REPEAT test and starl fastar
REFEATRBILITY: FEF

Made by spirolab I11 Ver 4.5 SN 315657

Dlan it le 20 Y udns akade

Glgins 3 524l 2 5y/5)laes 20
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T3\ W2y

TEST HIE 20002 29 10:01 &IPS 1,111 ATS ERS
NAE

BIRTH DATE J1/0172006 ®ID 313

AGE 12 HEIGHT cm 165 WEIGHT Kg U SEX @
PRE File N* 313 FREDICTED ERS

FLOW-VOLIME & VOLILME-TIME curves

(e) FLOW (L/s) TIME (3)
2.
‘.
5.
8.
10,
12,
‘“
L
8
PRE o=
10,
Pred, «---

pr.
e
-

BCST vRuEsS
MERSURED Fred

|FVC 4,27 3
IFEV1 |
IFEV1/FVC =)

FEF £4
FEFZS7% 23

FREAMETER Prediciad FRE w1 WPred.

A L 4.9

FVC L q.37 @3

FEV1 L 85 29

FEV1AVC b4

FEVI/FVC % 81.2 ==

FEVE L 4.3 4.32 «3

FEVI/FEVE ¥ 5.5 8i.2 35

FEF L7s Q.33 €.01 4

FEF257% L’s 4.32 3.54 23

FEV3 L 3.496 4.32 a7

FEV3/FVC X 95.1 3.9 104

ELR 25 41 164

FET B €.600 3.83 eq

FEF2Sy L7 2.98 5.50 63

FEFSO% L’z 5.29 3.92 76

FEF%AE L7s 2.90 1.62 &2

Evol il e} 20

MWeale LAm 3 124, z8

FIvC L

FIvVi L

FIVI/FIVC ¥

PIF L’s

SPIFMETRY INTERFRETHT LLR:
Norma! Spirometry

QURLITY CONTROL GReCE: C
REFEATREILITY: FEF

Made by spirolabd 111 Ver 4.5 SN 316652

Sl Gadale 18 KA it Jalads

Cisies 4 320l 3yl lases 20

TEST DATE 2894/ 10:06 BIFS 1,082 RTSERS
NAE
BIRTH DRTE 0170171533  =»lD 454
AGE 26 HEIGHT ¢cm 160 MWEIGHT kg 50 SEX ¢
FRE File N* 4&4 PREDICTED ERS
FLOW-VOLLME & VOLIME-TIME curves
(¢) FLOW (L78) TIME (s}
s 2.
‘,
L5
8,
v,10,
2,
1
3-
‘4
PRE =
5.
Pred. «---
3
3 i 2 i
(=) VOLUME (L)
FHOMETER Predicled FeE =1 Fred.
vC L 3.90
FVC L 3.82 2.21 63
FEV! L 3.67 1.8% sl
FEVING X 8.2
FEVI/FVC b £4.2 4.2 100
FEVE L . 2.21 3
FEVI/FEVE X% 4.2 o7
PEF L/s 3.97 52
FEF257 L/s 2.00 50
FEV3 L 2.2 o5
FEV3-FVC % 160,60 195
ELA . 29 &5
FET - 5.00 2.55 a3
FEF2SSY L/s 6,16 3.7 62
FEFSO® L7s 4.43 2.29 S1
FEF?S% L/s 2.14 o3 43
EVo! L =] S0
MWecalc L/m 112.89 85,1 58
FIVC L 3.52
Fivi L 3.a2
FIVI/FIVC % 24,2
PIF L7s €.91

SPIRMETRY INTERFRETHT [LN:
Possible Moderate Restriction

QUALITY CONTENL GRROE: D
REFPERTREILITY: None
Made by spirolab II1 Ver 4.5 SN 316657

b P

il A0 ale 26 Y et Lalads

Glsins 8 53l asyf5)lases 15
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10:22 BTPS 1.087 ATS/ERS
T
01/01,2001 =lD 287

PREDICTED ERS

FLOW-VOLUME & VOLUME-TIME curves
(o) FLOW (L78) TIME {s)

SPIROMETRY INTERFRETATION:
Normal Spirometry

QUALITY CONTROL GRARDE: A

EMLE For a LONGER time
EM¥LE ALL air in the lungs

REPEATABILITY: FVC FEV1
Made by spirolsb 111 Ver 4.5 SN 318652

Ldae y 5wld ale 23 AN Guin Ll

Pred. MERSURED Fred
3.23 3.20 2
FEV1 2.82 2.87 162
FEVI/FVC  24.4 89.8 108 |
s=F 8.5 £22
FEFasTS 3.98 3.31 =
— T )
PRRAMETER Predicted FRE ®1 Fred.
Ve L 3.20
FVC L 3.29 3.20 E=R
FEV1 L 2.82 2.2 12
FEVINCG 3 83.8
FEVI/FVC X R e 105
FEVE L 3.2% 3.20 ES)
FEVI/FEVE X 87.0 89.7? 103
PEF s 6.56 6.29 ]
FEF2575 L/s 3.88 3.31 &3
FEV3 L 3.e8 3.20 164
FEV3/FVC % 6.1 108.9 165
ELA > > 100
FET s 6.00 1.80 30
FEF2SX L/s 5.90 5.32 <0
FEFEOX L/s 4.28 3.58 84
FEF7SX L/s 2.02 1.8 =
£vol = ) 50 o
MVcale L/m 196.8 150.8 *—gg——
v e e R —
Fivi L 2.32 -
FIVIFIVNC X 24.49
RIF L’s 6.58

&—‘ -
4,3{:'—\")\6‘;‘3‘\

TEST DATE 2421729 19: 12 EIFS 1,101 ATS-EFR
NAME

BIRTH DATE 0170172005 #ID 19

a6 19 HEIGHT cm 124 MWEIGHT Ko 115 SEX ¢
FRE File N° 12 FREDICTED ERS

FLOW-VOLILME & VOUILME-TIME curves
(+) FLOW (L-s) TIME (s)

<
e
| e
10,
! 12
23
€.
: PRE —_—
10
Pred. ----
12 § '
i i 3 M s i
(=) VOLUME L)
i ST VRLLES
Pred. MERS RED xPred:-
i 5.61 5.25 109 |
FEV1 a.70 q.57 o
FEVI/FVC s82.2 ?5.1 E
16.3> .77 85
|FEF2575 5.20 4.29 83 :
PHEYRETER Fredictea FRE w2 %Pred
vC L 5.82
FvC L 5.1 5.08 =0
FEV1 L 4.0 <.13 E==-3
FEV1/VC % s52.7
FEV1-/FVC X 82.7 21.6 9
FEVE = 5.61 S.06 20
FEVi.FEV& 2 &3.8 1.6 22
PEF L7s 1©.32 8.727 €5
FEF2575 Lrss 5.20 4.01 g
FEY3 L S.33 5.00 =2 ]
FEV3-FVC b 5.0 98.8 109
ELA 5 a5 180
FET s €.00 4.02 6>
FEF2SX Los 3.88 £.491 22
FEFSOY L-s 5.85 S.58 >3
FEF7S% L7’s 2.81 1.5 21
Evol mL Q 150
MWcale L/m 161.1 144.¢ 290
FIvC L 5.61
Fivi |53 4.9
FIVI/FIVC %  82:7
PIF L7s 10.32
SPIRUMETRY INTERFRETAT 10N:
Normal Spirometry -~
QUALITY CONTROL GRFRCE: D -

e
REPEATREILITY: FEF )

Made by spirciab 11l Ver 4.5 SN 215657

A e wliale 19 KA uin Jakads
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(4 Jsaall) ENS dlajill 3305 ECS jilaaad) 182 de gena 0 L 8pilud) 43laaly
3.16 = 0.65 L) FEVI ad & Wilas) oo (mlisdl sl lacdl Jde of cud
cras) Ll ¢(p = 0.016 Cus Ayl 3300 3.83 £0.70 L Qe jilandl Jdnd
78.02 £ 2.03 ) Ayl itae e ilaadl iiae g3l ol (& FEVI/FVC 4l
& Lilas) ala (338 0a g ¥ Qaalls (P = 0.0007 cus 88.45 £ 2.12 % Jlae %
324 4.86 £ 0.70 Jilse Aoyl 1304 4.85 £ 0.84) (yiic gandl oy FVC 2o

(P = 0.654 cus sl
Lilas) ala (358 3sag ades o ) panll s ()6 Aol il ggun By Nl

Auaghye e ganall G

ENS dlajill J3209 ECS jlacd) 3 deganae (g 43l 14 Jganll

Parameters ENS ECS P

(n=80) (n=96) value

Age 22.76 23.20 0.426
+ 3.46 +3.38

BMI 25.25 24.38 0.453
+ 3.96 + 4.41

FEVI (L) 3.83 + 3.16 + 0.016
0.70 0.65

FVC (L) 4.85 £ 4.86 + 0.654
0.84 0.70

FEV1/FVC 88.45 78.02 0.0007
(%) +2.12 +2.03
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J9alsali) el mussall (3las day ag) (ol (g Ll ela) Bale] 5l DAY
Lilean) dala 8303 Calia agaal sl pengall daialy Aulaiad 3935 0 (phg e 100
(* el s 50 34 I FEVI b Lilad) el oIS Gus (FEVI] a8 b
+0.46 ) Aoyl 3330 28 (saly ¢(p < 0.0001) dblas] eal 535 0.38 = 0.06)
(P < 0.0001) Zilas] Zueal 53 Ll (£ 0.07

iliaa] 4ala 83y lilaws yic ganall US of i Angayall disall t-test jlasl P& e
=) dosiall Lol Aldia Tujs cilS a3 ol pussall Buki ey FEV a8 8
Ayl 3e g Gl <8 ST calS Al dailly 833l of a2 (12.0 %

(mean + SD) ENS 5 ECS ¢je US 53l pueaill gussall sk 300 FEV o8 3 (DY) 15 Jgoal

Group FEV1 FEV1 AFEV] % P value
before after (L) change
(L) (L)
ECS 3.16 3.54 +0.38 12.0 <0.0001
(n=34) * * + 0.06
0.65 0.71
ENS 3.83 4.29 +0.46 12.0 <0.0001
(n=28) * * +0.07
0.70 0.68
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4.5

3.5

2.5

1.5

0.5

ECS 5 ENS (e JS sl 3,1 a2y FEV (L) pf Jas Jalads

—0
=
_—
.—_

«=@=ENS =@=ECS
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) ol Cun readl) pssall Sl Adaiad aae (g lsel 5 M asyfBlann 20 ilaw L3e ale 19 AN i lalads
(o) Laladdll) ol pngall G S il Aiillae 40 (el Jaladiall) (o) pousgal) (Gaalas 2o



- I :
Z‘_‘f/)\ Q- : Ay =
3 )
P N
T o8N Ko
TEST [HTE el o9 10:01 BIFS 1. 111 ATSERS TEST (WTE 2uius 29 10: 07 BIFS 1. 111 HISYERS
T <. = NAME
BIRTH DATE  J1/01-2006 wiD 313 BIRTH DATE ©1/01/2665 w0 313 .
AGE 128 HEIGHT cm 163 MEIGHT ¥g 0 v @ AGE 13 HEIGHT em 163 REIGHT kg "0 SEX &
FRE File N* 312 PREUICTED ERS PRE File N* 313 FREDICIED ERS
FLOW-VOLIME & VILIME-TIME curves FLOW-VOLLME & VOULME-TIME curves
(*) FLOW (L’8) TIVE (s) (¢) FLOW (L73) TIME ¢35
2. 2,
i LH i A
6. &
8 L
10; 16
12 1z
- ‘;
6 i
i s
PRE e FRE  —
10 10
Pred. ---- ! Pred, ----
12 3 12 .
H 4 i 4 i 3 3 i 4 5 4 ¢
(=) VOLLME (L) (=) VOLLME (L)
ECST viLLes : EEST WS
Fred. MESSURED Fred | Pred. MEFRGLRED Wred
FVC 4.89 4.7 e |FvC 4.63 4,27 a3
IFEVY 4.01 3.55 39 | IFEV1 4.91 3.7% 24
FEVLFMC 22,7 1.2 o6 ! [FEVI/FWC 82,7 25.0 104
FEF 9,29 €.01 ea |PEF 9.39 2,08 76
FEF25™5 4,58 3, 6% 2?3 ! |FEF2675 4.8 4.0% =24
FrEETER Fredictsg FRE w1 “Pred. FPARYMETER Frediclea FRE a1 APred.
vC L 4,90 v L 4.3
FVC L 4.62 q.32 “n FVC L 4.69 4,04 e
FEV1  E q.01 3.55 89 FEV1 L 4.01 3.3 9
FEV1VC X 82.7 FEVI/VC 3 82.7
FEV1/FVC t 3 82.7 81.2 as FEVI/FVC % 2.7 ®%.5 105
FEVE L q.63 4.32 o FEWE L .69 4.23 90
FEVI.FEVG & 5.5 51.2 % FEVI.FEVE X 5.9 .6 101
FEF L’s 9,33 6.1 ed FEF L/s 9.29 7.6 B
FEF2676 L= 4.32 3.54 23 FEF2%™% L7’s 3.38 q9.02 &
FEVS L 5.46 Q.32 @7 FEV3 L 4,496 q.23 @
FEV3FVC % 9%, 1 a3, 9 109 FEVOVFVC X %1 3.5
ELA 5 41 164 ELR *S 24
FET e &.00 3.82 €4 FET s £.00 3.00
FEFSS L7s 2.93 5.50 69 FEF25Y LU/s 2.9% 5.54
FEFSOy Lss 5.29 3.9 6 FEFSON L7s 5.249 4.49
FEF %Y L7s 2.490 1.62 &3 FEF7SY. L/ 2.490 2.12
Evol mL a 20 EVol nl 0 100
MWeale L/m 1692.0 124.% 28 MWealc L/m 142.0 131.6 «©
FIvC IS 4.69 FIVC L 4.69
FIVi L 4.01 Fivi L 4.01
FIVI-FIW X 82.2 FIVI-FIVC X 82.7
FIF L's 9.39 PIF s 9.39
SR IROMETRY INTERFRETHT LN, SPIROMETRY INTERSRETHTION:
Normm! Spirometry Normal Spirometry
COFLITY CONTROL GRyCE: C CURLITY CONTROL GRE: C
REPERTREILITY: PEF REFEATRBILITY: FVC
Made by spirolab 111 Ver 4.5 SN 16657 Made by sprrolab T11 Ver 4.5 SN 319657

sasy (Lea) Laladall) (vl psgall Gaadai Ji Cgin 3 die goanlfAids 7 dlayi cAte ple 18 SY i Jalada
FEVI ded e Jo 210+ laer dula) Alaiad jelay s (a1 Laladidll)



69

el oY) sl st i gaaall JS & Ll Gans d5ag Liad SAL il -
eJshall ciblra o 3l axdidl Giagpmadl Sl dsgi il DY) oVsel adsial
coweal) ABS jadiag yeal) ()l
iaal 351 ¥y ECS 5 ENS Al jicsane e %5 cpSliall o¥3a daws j5lam o
I LD paslasind i ol X agiluld 8 (P>0.05) Sleganal) o (3954l dlias)
2539 py el Ciilag (8 sliall Jaaiy dughanlly A)lls Al algall (s a€ s3e 3l

RECERL

ENS ECS Control

Numbers A
% %
(%) 6(5%) (%) 10 (8%)

4.87 4.68
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0.69 0.65 0.67

5.49
FVC (L) 5.86 £ 0.79 + 6.02 +
0.89 0.69
FEV1/FVC o+ o + e s
(%) 2.5% 3.2% 4.9 %
P value >0.05 >0.05 >0.05
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Which type is more harmful?

Cumulative
Frequency | Percent Valid Percent Percent
Valid  Cigarette 29 30.2 30.2 30.2
Do not know 12 12.5 12.5 42.7
Equal 11 115 11.5 54.2
Narghile 44 45.8 45.8 100.0
Total 96 100.0 100.0

Which type is more harmful?

M cigarette

B Do not know
O Equal

M Harghile
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Which type is more harmful?

Cumulative
Frequency | Percent Valid Percent | Percent
Valid  Cigarette 47 58.8 58.8 58.8
Do not know 5 6.3 6.3 65.0
Equal 9 11.3 11.3 76.3
Narghile 19 23.8 23.8 100.0
Total 80 100.0 100.0

Which type is more harmful?

| Cigarette

B Do not know
OEqual

W Harghile
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Which type is more harmful?
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=

L

Cumulative
Frequency | Percent Valid Percent | Percent
Valid  Cigarette 41 50.0 50.0 50.0
Do not know 9 11.0 11.0 61.0
Equal 7 8.5 8.5 69.5
Narghile 25 30.5 30.5 100.0
Total 82 100.0 100.0

Which type is more harmful?

M cigarette

B Do not know
O Equal

M Harghile
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Abstract

Background: Cigarette smoking is a well-established and proven cause of respiratory
impairment, while waterpipe smoking is increasingly prevalent among young people
and is mistakenly perceived as less harmful. Evidence suggests that both forms of
smoking negatively impact respiratory health, but direct comparative studies are still
limited, particularly those examining healthy young adults.

Objective: This study aimed to compare the effects of exclusively smoking waterpipe
(ENS) and exclusively smoking cigarettes (ECS) on respiratory function in Damascus
University students of both sexes, comparing each pattern with non-smoking controls.
Furthermore, it aimed to assess reversibility using bronchodilator therapy and assess
university students' perceptions of the risks of waterpipe smoking.

Methods: A case-control study was conducted, including 96 students from the
cigarette smoking group (ECS), 80 students from the waterpipe smoking group (ENS),
and 82 students from the non-smoking control group. A questionnaire was conducted
to determine the participants' age, gender, weight, height, body mass index, smoking
history, and their perception of the degree of health risks resulting from smoking both
types of smoking. Respiratory function tests were performed using a spirometry
device to measure forced expiratory volume in the first second (FEV1), forced vital
capacity (FVC), and the FEV1/FVC ratio, or the venous factor.

Differences in respiratory function values were compared between the case and
control groups, in addition to a direct comparison between the ENS and ECS groups.
A bronchodilator (salbutamol) was also administered to a portion of the sample to
confirm that the injury was reversible.

Results: Both the ECS and ENS groups recorded a statistically significant decrease in
FEV1 measurements compared to the controls, although the greatest decrease was in
cigarette smokers (3.16 + 0.65 vs 4.69 £ 0.70). A direct comparison between the ENS
and ECS groups showed a greater decrease in FEV1 values in the ECS cigarette
smokers (3.16 £ 0.65 vs 3.83 + 0.70).

The FEV1/FVC ratio decreased significantly in the ECS group compared to the
controls (78.02 + 2.03% vs 90.83 £ 1.29%) and the ENS narghile smokers (78.02 +
2.03% vs 88.45 £ 2.12%), while the decrease was slight in the ENS hookah smokers.
In contrast, FVC values did not show statistically significant changes in either group.

Investigating the reversibility of bronchodilator injury, the response was positive, with
FEV1 values increasing significantly after bronchodilator administration, with
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waterpipe smokers having a relatively better response to the bronchodilator effect
(+0.46 = 0.07 vs +0.38 + 0.06).

Conclusions: Both cigarette and waterpipe smoking are associated with a significant
decline in lung function in young adults, with cigarette smokers being more
susceptible to developing obstructive airway injury. Although the response to a
bronchodilator indicates reversible partial obstruction, the decrease in the FEV1/FVC
ratio suggests an early functional decline associated with both types of smoking, but
more pronounced in cigarette smokers. Therefore, public health strategies should
target correcting misconceptions about the "safety” of waterpipe smoking.

Keywords: Waterpipe smoking, cigarette smoking, respiratory function, spirometer,
FEV1, FVC, FEV1/FVC, bronchodilator, university students.
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