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The relationship between pulmonary function and red cell distribution width in

general population
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#Abstract
Background: The role of nutrition on pulmonary function and also the effect of micro-nutrients on
red blood cell distribution width have been documented.
Objective: To determine the relationship between the lung function tests and RBC distribution width
(RDW) in general population with no history of pulmonary diseases.
Methods: This was a cross-sectional study conducted on general population of Qazvin (Iran) in 2005.
A total of 160 persons from both genders aged 14 to 73 years with no respiratory disease were
randomly selected. Pulmonary function was assessed using the data obtained from FEV1, and FVC
by spirometry, body weight, height, total pack-years of smoking, hemoglobin concentration, and
hematological indices. The data were analyzed using a linear regression model and coefficient of
variation to identify the relationship between the lung volumes and hematological indices, especially
the RDW.
Findings: A direct relationship was found between the RDW and the pack years of smoking but with
no significant difference, statistically. However, a weak and inverse relationship between both FEV1
and FVC and RDW was observed in which the difference found to be statistically significant. Also, a
direct relationship between FEV1 and height and an inverse relationship between FEV1 and pack-
years of smoking was demonstrated. Furthermore, the mean hematological indices of study
population were identified.
Conclusion: Demonstration of an inverse relationship between RDW and pulmonary function is
supporting of our hypothesis and raises the possibility by which the RDW may be considered as a
biomarker for nutrients affecting pulmonary function. A possible reaction to the weak relationship
found in our study might be attributed to the presence of confounding factors and probably the small
number of participants took part in our research project.
Keywords: Respiratory Function Tests, Nutrition, Erythrocytes
baSs #
el 005 aetio 3a)8 J3lS (cligg )3 (sihe o) dlge b izmen 5 4y 2,Skes 1> 5 Cundy i 1
5 plosl asle (o3le o131 1> (RDW) o8 S0 o sliag b csgn) 2 Sbos slogygol abarly cosd pslato 4 adllas 1d
BB &S g3 oo ol lon oKolejl 4 cpanlpe 51585 V8 s plosl WAF Jlo ) a8 Llow adllas ol )3 1 gy g g0
clacas b g Lagse bl aab iy 13 ol e g 5 Buw b puae 50d bl Bolal &gy 391 (ools (31 (¢ lows
5 S5ty 2 Shos slaggeil o adaly sl Canay oo J5)lod oS b 5 gl gan Cali g (55209 sl b (o 32
A o Saa gy g o 300,y (0] 5 el b o8 JoulS slaasl
o s ) (g 95 3 gine syl 5551 45 bl gy (e e e a5 9 RDW g it glala, Haeidly
o3-S alay (P05 ine s ol 5 J RDW b (FVC) 5, Sl o (FEVY) ol sl o (sl oot
(Pl VP92 sl gme 5 (S pae B dian 3lus s FEVY (s
g iy alally ool Jy 8 3l )y 535 0Skes g RDW (yy osSas a2 (shso b alllas () gl 36 55 Aol
5058 SlaoilS @i (5325 2,8Mas (g3l B0 198

2938 (S pole oKuiily (J&15 09,5 bkl *

o9 (S5, psle oSl 815 (clacglens s s
SYAV-YYOSSFAS (4l (S5 isu  leg oliwlow (58 1aslKe ol
<+E mail: mzohal @qums.ac.ir Page (51)



Iy RDW a5 o adl .ol dos e el
opl gl Sl (Sl Glye 4
A Ladse o) nlaw 5 Ssd dwl 5 Byy
P =L (o lSe polgo ol .o 8)F
=2 Yl I gl ST Sla i il
L goy 2y Ses sy o Lo yiis oyl )l
Syiioe grtas b ool i M Jose
dlas dgueS Yol YL, RDW (gljls o1, 8l a8
S pSlos (59) ym dg—reS il 9 4TI (gdseja,
RDW (p 30l a3 0,008 s sl 4,
aild 352y uSe atal) S a5, Ses
b

RDW 4 15063, S gy lao L5 clmadlas
Cawlus  (o3l55 Ggley ([ Slis ol Sow
el S clply sl S G pas 4,
s h— Sl Sl 5 S RDW
o=l 1B ail 58 ) Gl 4 4 cuwles
3y Slos s RDW alayly poend GBin Ly aslllas
A plosl 4,

W ydg) g dlgo #
Sy = WWAY Jlw o Abos adlas )
Copgr S poib b wiSlw il , a5V
L’)l'I us)l.o.ﬁ ol ’LQ)T 4 J9_.o.xn uwl_p)]

S)lan ol )3 9 2509 03,5 dmalye (oo
yobo as oy 8l ol s ploul sl ol
A obsl  8olas
lllas o)) usg5 5 Colod) A3l ey
Wi loj] 4 amnlye e 3y50 45 o)l )lew 5
948 o aaitiS w9 (oM Canidg

1do o
Aol J-B g pre Joloe i o K
8 Sl sy a5y Sloe 4 S Wi
foy3 V0 b8 a S e dly oyl M s
az) Oeje el gyl Hlad (6) 5w 313
Joolgs a5 el oo ol Sl Mg o
B 555 Ay 3y Sdes g9y 1 8 65
b a9y e <l > ol 1 )
Lo glandss «oalis slacslss jl 36 ol e
S—) ey d— bo—ye Jlos L

B¥ oY
(95)... il

9 ==l eg9—) S Slos ()2 S

odlawl L 4 55 o odlawl 4y slacad,b
o Aol e Ceddy (6 yiog p ol oS ]
9 (FEV)) e300 a gl op ol 5 (g5lis ood5Le
e I (FVC) g)lid Sl e )b
25U e Loyl ol Psiics Lagoes ol

Jo—l5 bwgio oo 53 Ol il oy
ol el > sl 5 Sl (RDW) 58
5 Sl jgtewgl Mol 4y Ly Lo sl
sy S e 3 i Jalge Lo cow
ol 3 a3l (I Candy gn
ol 23 5 0l (mb 3lis 5l 55 DWR
ol Bl Gl Ly e Jyane sk
SgraS saimdlics 4l al38l uolie Ygase
Sl 5 Bur opolng copnl aiile olasisiosy)
M) ol Ko
9y 3133 (e B9 (e

9 Ay iy Lg)l_f P PR 319_9 Lg)_,fo)’bél



OIVY St > o) Bl s Ly ) Y/¥ax./aY
Blas L s YI¥VE/VO 455 50 9 55
Oli—so b wgio g ) O ST > 5 «/AA
9 Ve /A Jola ) VY5 L5 ,s RDW
S8l =) W/AY oy jo o (WA ST >
Oli—e wgio Doy (VA ST > 9 VV/Y
O3 00 9 WW/AAEN/ED by o > s S gon
Doy ) wd s pyr S e WWIYYENV/YY
oo 3 (MCV) o3 J5 IS ejlasl asli
bwgio saslid g AVAAY (L5555 5 AA/AY
¥[8 sy 3 (MCH) Jolw (rug—Sgen
oadl b e omem g 5 YARY LS5
(MCHC) Jsl s ‘s lSgan cobale b wgie
Do YV U5 50 o YY/AY (dye 50

RDW oy (sl ine (Stuan ccylol (yg0l
D 1= =210 P<1\) s IS gem e Ll
p<+/N) e Seiler 3o g RDW
MCV o gRDW oy g (1= —-/$Y
Sb slis |y (r=—+/5 cp<:/+Y)

(P<+/-\)MCH ;o s RDW (yy Siuron
MCHC l5—» s RDW (o izmad ¢ (= —+/52
Dy by gime (1= —+/FY (p<-/+))

Sos 5 ixe 35 FEV, s RDW iy  Siasod
Sors5 o (Stumsan oy 3 (==Y « pe--0)
(Y ojled Jgi) 392

Solew aS (g0l 8l a b dlee Sy lawes
AA% o jl (—eSMe jal L > sy 8D
Sl L By omeling el LS ) ey
A S Sl S g aSog 00, S eolawl SJs8
S sl 1y (5 509yl ye 5] ploml (2 Ulgs
05 7,5 adlllas

RDW (¢, Sojlslce g o—b dSgel
i bl 5 cy Splan (mp e
plosl dipe (ndia (Sl (w9 A5 485
33 03l cwd a3 FVC g FEV, (py o g i
W 35l dwle

N2l ey g Lajpusie dod lawgio 3l
A5 dewle SPSS

5 S5 d—Shoe sy il e 4Ll
il jedail Ly 508 55 (sla sl s
5 o (Moo Gy S 5 (ol (g5
A AU pxe P[40

aidly *

JLw VY LY asdllas 550 o, 8w alel
OV/Y) a5 AY a_allao Dy50 5,8 V&~ 5155
Ao (Ao dYAA) & VA 5 e iho (o)
e ad98 (68w 55 5l PSS a s
WAy () (o yd Vo) 425 VY 550 YA

axdlae 390 S o LRDW  Siod o o —) Jooo

FEV1 i
Pack year | Hct | FVC 09 48 B n
) s
<P —J$Y | =iy | =iy | =y | ¥ | =on- | oM | RDW
N.S ol A N.S NS | NS | NS | NS | Pvalue




alaly udg0 (68w 48 SluS jd adllas )
353 ,}3_sixs RDW 4 FEV,

oSno adaly Undalllas s 4 iilo aalllan o)
M) 515 L |, RDW 5 sl gan

2 6068 S 1 3)lae dlaxi D g0 LISl 4 agi
oilal adlllas oyl ()39 gabao 5 59 Sl addllas ()
P b e Lo an |y Joleo g cle alaly (¢S ams
Aidg cpgid Jal GBS S )b pled g el
A gy ] )3 313 el

S ol Glis s lacudgize ol o35 s o L
S92 3 yShes 59y (ot Ol Wl oo (s3%0 9o
aS solso il 4 1a3 8o RDW S )5 5 il ausly
3yShoe L agSino adaly 538 oo b ol s
b FEV, = QT kol jasli g soy

18y 3wl #
Db se 5 (4 litusd delibly ol dipze (el

:&‘ o #*
1. Prokhorov AV, Emmons KM, Pallonen
UE.Respiratory  response to  cigarette
smoking among adolescent smokers. Prev
Med.1996 Sep-Oct; 25(5): 633-40
2. Kasper D, Braunwald E, Fauci A.
Harrison’s principles of internal medicine.
New York: Mc Grawhill; 2005. 1498-500
[Vol 2]
3. Subar AF, Harlan LC, Mattson ME. Food
and nutrient intake differences between
smokers and non-smokers in the US. Am J
Public Health 1990 Nov; 80(11):1323-9
4. Caraballo RS, Giovino GA, Pechacek TF,
et al. Racial and ethnic differences in serum
cotinine levels of cigarette smokers: Third
National Health and Nutrition Examination

oSy Jio JRDW 5 35w el i) ol
2l 5 RDW L 80 G pune el o0 sl o
Do Yl gize adlllas

|y )l —ime (Ssod (gylal e o]
o ==Y «p</d) FVC (50 g RDW
S s FEV) o 5 (r=—+/5 . p</\) FEV, 5 sy
1= IV5 D<) S e slai

(6 S o g Cou

9 Jiws jobbda s RDW aS ol Lis adllas oy
s (s a8 )l adal; g9y 3 Sdes b wgSne
dgr $lo Bl 0SS pgiee Jalse e
FVC 5 FEV, 3i0e RDW 50 Lialidl b in
15 hLSan 5 eislyr adllas by 4l oyl .l ials
=S 9 3)1 (Slyen S o8 sollog: ol
(f)..s)b cdllao QT L s odel s 4y LGN
sobaily UL RDW &l 4 25 b ool pli
SIS Al e 39d b)) ccal (giio dlge SgseS
il (59 3ySles Sl Slds Jolse ,5b
9 ol=l 2k sl Gl oS cae ool Sl adllas (]
aslles |y RDW 5 FEV, alaly Los )5 )L cpegd
Gl 3,8 &y puasiio LS o

3 il Sy L claadllae ilen L adllas
o=l o dy90 53 Jg b (LIS RDW 0 1) Cois
(\A)Jy; D gime Sl s

sladins dlass e I ize dlaly adllas oyl 4o
2 (Hy il 3929 RDOW L (59 9 (B pae K
Mosgs Joisins dady ol gl asllao

S Bpas g RDW (0 (slabal) addllas ol >
S RDW 4 sy o iy 5 soly Cndy
Sl B Gl gl 4 4y (Bl § Comlus

e dlge 59y b g S0 e 59y o2 K
53 Al 4l oS hgaste il wlgi o g 3yl 4l



Survey, 1988-1991. JAMA 1998 Jul;
280(2): 135-9

5. Schiinemann HJ, Freudenheim JL, Grant
BJB. Epidemiologic evidence linking
antioxidant vitamins to pulmonary function
and airway obstruction. Epidemiol Rev
2001; 23(2): 248-67

6. Light R W. Clinical Pulmonary Function
test. George R B, Light W chest Medicine 5
ed. USA. Lippincott Williams and Wilkings
2005, 91

7. Virani N, Shah B, Celly A. Pulmonary
function studies in healthy non smoking
adults. Indian J Med Res. 2001 Nov; 114:
177-84

8. Guglielmi V, Manchisi M, Pellegrini V, et
al. RDW: new screening test for coeliac
disease. Minerva Med.2002 Oct; 93(5): 419-
21

9. Das Gupta A, Hegde C, Mistri R. RDW as
a measure severity of iron deficiency. Indian
J Med Res.1994 Oct; 100: 177-83

10. Saxena S, Wong ET. Teterogenity of
common hematologic parameters among
racial, ethnic and gender subgroups. Arch
Pathol Lab Med.1990 Jul; 114: 715-9

11. Viswanath D, Hegde R, Murthy V, et al.
RDW in the diagnosis of iron deficiency

anemia. Indian J Pediatr. 2001 Dec; 68(12):
1117-9

12. Schuneman HJ, Muti P, Freudenheim JL,
et al. Oxidative stress and lung function. Am
J Epidemiol. 1997 Dec; 146(11): 939-48

13. Wickramasinghe SN, Corridan B, Hasan
R. Correlation between acetaldehyde-
modified hemoglobin and hematological
abnormalities in chronic alcoholism. Alcohol
Alcohol. 1994 Jul; 29(4): 415-23

14. Grant BJ, Kudalkar DP, Muti P, et al.
Relation between lung function and RDW in
a population based study. Chest 2003 Aug;
124(2): 494-500

15. Brightwell RF, Crawford GP, Cale JB, et
al. Ageing and the hematological profiles of
an Australian community. Ann Hum Biol
1998 Jan-Feb; 25(1): 1-10

16. Romero Artaza J, Carbia CD, Ceballo
MF, et al. Red cell distribution width
(RDW): its use in the characterization of
microcytic and hypochromic anemias.
Medicina (B Aires) 1999; 59(1): 17-22

17. Mahu JL, Leclercq C, Suquet JP.
Usefulness of red cell distribution width in
association with biological parameters in an
epidemiological survey of iron deficiency in
children. Int J Epidemiol 1990 Sep; 19(3):
646-54



