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Spirometric Values of Healthy School Children in Three Rural
Schools of Bangladesh

ACHHARIRAD A HA D ATMAN | BID. DELWAR HOGSAINT, TANIA ISLARM?
MO ASADUZZAMANT LUMME SAIMA HOSSAIN

Abstract

Basckground: The prevalence of asthma n Gangladesh s abaw? 7% The sprnmetne
valtes in heatthy children wars chiained In @ singie urban school more than & decads
aga. No rursl date is avadable if date. The ohjectvs of this sfudy is o defermine the
sirometne uhes of hemitiy schal going chidren in thee il schoals of Sangladesh

Marerrals and Methods: This crogs-38chional Sludy was carmed owl from Judy 2079
fo Jume 2020 among 300 eakhy children smang both boys and gids eged 11 o 15
pears it fvee s schools Anong 350 approached students 332 studerss resoonded
fa the shady 18 students did nol mesd inclrsion crteris and 14 shadents cowd nod
faiicw spiroimairy orocedure. Infirmed wiitlen cansen! was Iaken fram guartians
Hisfary reganding socio-demographic profile. passne smoking, concurment or pasi
respirmovy dlness and medication wene faken and weighl, helght and BM! were
mesdurad of e chicdran. Spiremelry was done with Spiremeler and fepats wee
penealed by software insteiied in a impiop
Resists: Boys showead higher FUC, FEVT and PEFR bul loveer FEV/FVE ralio fhan
thase of gins Regression equabions for lung funchon vaiues wene dedermined far
Boye and girls cansidenng haipht a5 indepsndent vanabs.

Conclusions: Spiromainc indices were higher in boys ihan hose of gis and they
tarsted lo nirease with heghl, sxcepl FEVLFVE rali that was higher o guls wilfy &

Pegate cormiatnn with heigit

Keywords. Broncival ssihma, spromenar FYE FEVT, FEVLAFVE ralo and FEFR.
Oy hipaoddal orgeT0 JI20hieh v TIT. 75158

Irtrosdunction
Alnpic diseases are a 5= of condiicn s inchsding atopic
darmabdis. asthma and allergic rhindlie that ane

esimated o affect approximatety 20 % of the warld's
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population. Amsong them asthma ks tha most comemaon
ghronic inflammatony dissase in chiidren and s a major
global health proflem. Aslhma (s estmaled bo aflec
nearly 340 million people globally.! Prevalence of
asthma in children s 7% in Bangladesh.? A recent
sludy showed the overall prevalence of alopsc
demnatilis, asthma and rhiniis in rural Bangiadesh 1o
b 76 % (LIK cxiteria), 7.0% (ISAAC critena ) and 4. 2%
(IS AAC criteria) respecively. |

The dizgreosis of asthma depards on clinical hislony,
physical examination and irvestigations, A child with
a family hisfory of esthima presenting with episodic
and recurring chest lighiness, cough, difficulty in
irasthing, o wihesze: in respanss 1 commaon triggers
wha aleo demnonsirates irgroverment with 8 SABA
ety has astbma? |t is ofien associated with other
allergic condilions Ike alopic dermalilis, rhinills and
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allergic conjuncthitis. Viasioular breath sound with
prolonged expiration along with rhonchi is lthe
characteristic clinical fnding of asthma.

The dagrostic lools used i dagnosing childhood
asthma include chest XAy, allemy test, spirometry,
methacholine challengs est and lractional excrelion
of nitric codde (FeNG| test * Spirometry is the most
commonly used mathod o essess king function ® it
= used o iden iy Bhe undeslying cause of respiratory
symipioms both in children and sdolescants and bo
manitod the status of lung deeases. As spiromelry
iesting is nof an imasive procedure, # is sale as well
a5 cormiortable ko children

In spéroamaztry, lung funciion ndions commanly LEsed
for the estimabon o lung lunction ame - foroed vital
capacity (FW(), forced expiratory volume in the firsd
second (FEV, | FYCIFEY, ratic and peak expiratery
fiow rate (FEFR].E Prediclive values of these indices
are easental to namow doen dinical intepoetation for
reaninghd respratory diagreosis,

Spiromelry's uselulness for assessing chikdhood
respiratory dizesses has emerged dus Lo the
development of methods and iechniques of spmmetry
and tha convenience of the instrurmants. T However,
Predictree normal values are essential for meaningful
clinical inferpresation of these: ests

Extensive shidies have bean done o find the cuf of
valuses fior inbanpratation in the westerm population, bul
it waries widely across geographical boundanes
Regional values may differ as wel. In Bangladesh very
itlle woek. has been done on s aspect. Only one
shudy was done on haeaithy children ina single school
mioi than a decada ago. ko dali on spinemetng vellsas
of heatthy chifdren of rural s=fting in Bangladesh is
avalabis Wl gale.

Thanefore, this study was conducted on appanently
haalthy school-going chidren in two districts of
Bangladesh i see baselne normal.

Matnrials and mathods

This cross-seclional study was carried out af
departmni of pedeatric pulmanology, ICMH, Mabuaail
frcem Jully 2019 bo June 2020 Sike of sampie collection
were Galimpur Rahmania High School, Mobabganj,
Dhaka; Bakulila H A K High School. Munshigan|
Sadar. Murshigany and Al-haj M A Khaleg High school,
Munshigan| Sadar, Munshigan]. Three hundred
appaiently heallhy school gong children aged 11-15
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years wiorn: ereniiad purposiedy afier informad panental
consenl. Sludents having any keown chronic
respiraiony disaese, congentlal haart disaase, taking
any reguiar medication. congurrent fever, cough and

runny rose wene excluded

To detesmine the sarmpike size, the ollowsng Kemuta

n= Sample size, psT%=0.07, g=1-p=0.83 7=
Standard normal destation, usually assumed at 156
which comesponds to #5% confidence lmit, d= 5%
ertor =005,

Thas. n= 100

Thim study $ook 100 school going childmen from each
school. 50, iotal sample was 300,

Lo grerwler.

Spircmatric vanables wene Fomcaed Vigal Capacity
(FVC), Forced Explratory Yolume in One Sacond
(FEV,), FEV,/FVC and Peak Expiratory Flow Rate
(PEFR)L Ofher warisbles wede ags. genar, socks-
demography and family refabed faclors, parent's
education, parent's occupation, sodo economic
glalus and ressdencs.

Respective school authoriies weare approached for
official concumence keiber ko conducl the shedy. Detal
procedude, meris and ellecal Bsues wene expl sned
thoroughly to the schood suthorily, leachers and
sludents, Consent papers ware celiversd 1o 350
students, among them 3132 studemls responded o
participale wilth pricor consents laken from bhein
punrdians. Again 18 shudents were exciuded from the:
study and 314 students took part in the proceduns,
Spromelry reports were rejected 14 palients due
to technical armor, Evantualy spirometry reports of 200
Blucsanits were salected for analysls.

Bafore spirametry proceduns B detaiind history was
laken regarding demographic lealunes, pasl liness,
and cusment diness, Proper clinical examinations wene
dona. Age was calculated fnom the date of birth given
by parenis. Height was measured by stadiomeler, and
weight was raconted by bathroom scabke in chikdren
with school uniform and pulting off shoes. &
computerized spirometer  (MicroDuark Pony FC
spirameber, Cosmed, Ialy) was used n this sludy.
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Bafora testing, the procedure was explained and
demonsiraled 1o sach chid. Each subjecl was
aligwad o practice & least tres times, and afer being
satrfied wilh the siubject’s ability 1o petonm the test,
e Pecardings were oblaned, and he besl one was
chisen for analysts. AN messweTams wena mada in
a sianding poshure. PV, FEV,, FEV, IFVC%, PEF
were measured while the subject performmed a foroed
vilal capacily mansuver. A seml struclured

quesiionnaing was used o colled data,

Siatistical analysis of the resull was obtained by using
windaw-hased computer software devised wilh
Siafixtical Packasges for Sooi Scenoes (SP5S5:21)
Independanl sample 1-lesl was done lo compate
quantitative vanabies. Chi-sguars tesd was done 1o
ocompee qualitative vanabies. Pearson comelation best
was done io defermine the linear relationship betaeen
s vanables. The probabiliey of <0.05 was considered
as stalistically sigrificanl

Thea profocol was submithed fothe Instiulional Feview
Board of ICKH for approval, Permission from Ethical
Committee of ICMMH was taken before starting the
sludy. Informed writben consenl was baken belfone
slarting e nlendes.

Reesulis

e sludy. From these shudents 18 children wene
exciuded and again 14 children could not follow
spiromatry procadune. Evenhually 300 childron wena
enrolled inlo the stedy They were calegorized inbo
e groups, Boys and girk.

B A S GO ME&LTH 202 WOmL 4T (1)

Amaong the participants_ majonty aged 14 years
[30.7% ), 22 7% were 15 vears of age and 21.0% wens

13 years of age. Mean age was 13,261 40 yoars.
Among hem 162 studants {54% ) wers boys Bnd 138
[46%) were giris, which shows slight male
predominance. Differant factors associated with
puimonary funclions were taken inlo consideration.
Boys (15 4%) were more axposed 10 passive smoking
thar girks (5.8%) Bl were significant statacaly. The
differenioe hetween family histony of atopy among bays
{8.3%) and girls (10.1%) was not slgnificant
slalisticaly.

Thie mean welght of boya (45,852 12,67 kg was mone
than girls (42 Ti+59.0% kg) and mean height of boys
{147 85+11 96 cm) was also more than girks
[144.93210.23 cm). Both of the values werne sigrificant
statisticaly.

Spiromestric values taken nlo account were FVE,
FEV,, FEV FVC mtic and PEFR. The values af FVE,
FEV, and PEFR were mone in boys (2202060 L,
2 120,658 L and 4 5041 07 Lis respectively] than. girls
{1.9020.48 L, 1.88+0 46 L and 3.78x1.10 Lis
ragpactivaly ). The FEW, FWE ratio was highar in giria
[98.07+0.85%) than boys (967021 42%). All tha
differences wene significant statisticaily

Regression equation for prediclion of spirometric
walues [rom an indepencent variabde (height) was
oblained, in our study nomogram of FYG, FE'IJI.
FEV, FVi pnd PEF was conatnsciad by wsing haeight
as an independent variable in both boys and girs.

Exclusion criteria n=18
4= Fovar
2= Heafl munmus
e | 4= Cough
insiructions 3= Ruswy nos
n= 300 SeHigtory af reactive sirway

Figure 1. Fiow char for sdiaining spiromsines
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Tabla |
Age and Anthropomeic vanatles in both group
Vanables Boy (n=162) Girl (n=138) Tatal (n=300) P’
Aga (Yaars) 13492116 13202140 13.40+1.28 0183
Waight (Kg) 4585412 67 42 TE5.00 44.43£11.25 omT
Height {cm) 147 85411 96 144 93410 23 1465181127 0025
BMI (Ko™ M 624337 202843 E23 20.48+3.49 0402

Dl weere empreseed 2% meane 0. Salistical anakyss was done by independent sampls [iest BME Body mass ndex

Table | showed mean ages and anthropomeinc vanables in both shudy grouips. Inboys, mean age was 134821 16
years, mean weight was 4585401267 kg, mean height was 147 65 11,98 om and mean BAI was 2008245 37
kgirm™. In girls mean age was 13 201 40 years, mean weighl was 42 674008 kg, mean heighl was 144 83+10.23

om and maan BMI was 20,2823 62 3kg/mr’. Boys had more waighl and helght than girs which wane significant
siatisticaly. They also had more age and BMI than gifs which were nol significant siasisticaly

Table H
Spirometnic pammeters in bath groups (n=2300)
Vanables Boy (n=162) Girl (n=138) p "
FWiiL) 2 3005 15040 48 <0 (01
FEV, (L} 2124065 1,860 46 <0001
FEV IFVC ratio (%) 06702142 0. 07 +0.85 <001
PEFR (L's) 4 50107 378110 <) 01"

[iata ware expressed 8s meantS0. Stetistcal anatysls was done by iIndepandent sampla {-est FYC: Forped
wilal capacily, FEV, Forced expiraiory volume in one second, PEFR- Peak expiratory flow raie

Table |l showed mean spiromeinc parameters in both study groups. bMean FYC was 2. 2040 69 L, FEV was
212+0.65 L, FEV /FVE ratho was B6. 01 42% and PEFR was 4.5021.07 Lis in boys. Mean FVG was 1.90:0.48
L FEW,was 1.8620.46 L. FEV,[FVC ralio was 88.07z0.65and PEFR was 3.7821.10 Lis in boys. Mean FVL,
FEV jand PEFR were higher in boys that were significant statistically, while FEV /FWC ratio was higher in girls
that was significant statisticaly.

Taitslm Wl
Mean FEV,, F¥C, FEV /FVC. PEFR for height in boys (n=162).
Beighl [cm)| FVC L) FEV, (L} FEV,/FVC ralio FEFR (Ls)
1112 am 0944002 093002 99, 7 2u0.30 34440 38
121-130cm 12080 30 1174020 98 20+0.46 3404053
131-140em 158021 157020 B8 550 31 3T T2
141.150cm 19080 37 19240 35 O, ol 36 A 4440 TR
151-160cm 2 5080 31 2 AT+ 50 5. 27+0.51 4 914103
161170 am 3254040 31640 59 97 148075 & B0l T

Diata werne expressad &6 meant 50 FYE: Forced vital capacity, FEV, Forced axpiratorny wolume in one second,
PEFR: Peak expraiony low rale

Table il showed changes in FVC, FEW,, FEV /FVC ratio and PEFR with increase of height in boys. A gradual
increase in PG andFEY, wes obsenved with res of helghls. FEV /FVE ratio showed fluctuating trend with
changes in heights. PEFR showed a fae increasing trend from 141-150 cm group to upsand.
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Tabda IV
Mean FEV, FVC, FEVFVC. PEFR far haight in ginis (n=138).

Heighiiem) PG L) eant &0 FEV, [L)MeantSD  FEV,/FUCmtinMeanzE0  PEFR (Lis) Meant 50
1120 0m 0854012 0.95£0.12 B9800 238043
121-130cm 1512022 13020 22 00 A8 18 2 Bxad) 33
131-1dcm 142t F2 1412022 Be 3301 d. P 68
f41-1%50om 15440 30 19002 G 5810.27 A TE41.06
151-160cm 2 FRHE 2 T8 25 or arel >y 42344113
161=170am 267016 2848015 BE1 3al B 4. 3521 62

Duaka were expressed &s meant 30. FVC: Forced wial capacity, FEV, Fonced axpraiony wolume in one second,
FEFR: Peak expiratory low rate

Table Aehowed changes in FYC FEY,, FEV,FYC rati and PEFR with increase of helght in girls. A gredual
increase in FVC FEY, and PEF R was ohsensed with rise of heights. FEV,/FVC ratio showed Siuctuating trend
with changes in hesghis.

Tabda ¥
Regression equations for pregiciion of ung funchian valves from heighf [n=300)
Gierder Vanahies Dependent Incie g nolent Regression equation
Boys PYC L) Hesght (cm) Hi=0.04-3.28
Girls FVC L} Hesgha (cm) M) (855, 15
Boys FEV, (L} Hisight {c) Hix0.05-4. 78
Girs FEW, (L) Height {cm) Hi=0.03-3.11
Bay= FEV JFVC % Hesghs (cm) i 081105
Girls FEV FVC % Hesight {cm) ) = 106
Bays PEF [Lés) Hesight {cm) HEs0.05-3.27
Girlg PEF (Lis) Haisght {cm) Hi=0.04-2.25

et whns Spisasad in nagesson aquation. FVE Fored vl capacity, FEV, Forosd aepiraiory wollims in ang
sl PEFR: Paal mnirainsy Bow rans

Table ' showed predictive egression equaticns of spinomatric paameless innelation ko halght in both shady groups,
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Fiig. 2= FVC (L} insdation b heaight jom) & gender fr=300).

Fligure 2 showed changes in FY'C in relation io height
in both groups. There were significant positive
oormelations between haighl and FYC in bath bays. [
={). B85, p=i 001] and gérks [r= 0.768, p<0U001T) [FVC:
Forced vitel capacity]

Fig.-3 FEV., (L) in relation fo height fom) & gendler (n=3001

Figura 3 showed changas in FEV, In relation bo
hizight in both groaips, There wene signéiicant positie
carmelafions bebaeen height and FEV, inbalh boys [r
u{} B58, p<0.001] and girts [r= 0.762, pol.001}.
[FEV,. Forced expiratory volume in one second]
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Figure & : FEV,-FVC ratio (3 in refsiion fo height
{erm) and gender [n=300

Figure 4 showed changes in FEV, /FYC rabio in retalion
o height in both growps. There were significand
insgative cormelstons bebtween height and FEV1FVC
ratinin both girls [r= 00682 p=0U001] and boys [r=-
0,730, p=0.007] res pectivedy,

[FWC: Foroed vital capacity. FEV, Forced expiratory
vl i oFe second]
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Fig.-5 : PEFR (L) irs rslation be height o) and gender
=300,
Figure 5 shwwed changes in PEFR in relation o height

in both groups. There were significant positive
correlalions between height and PEFR (L's) in bolh

boys [r =0 589, pe0001] and girs jr= 0. 585, pet.004).
[FEFR: Peak axpiralory flow rate]
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DHsCussion

Spirormeiric values of healthy school children wene
parformed in & single urban school in 2005
Bangladesh.® The curent siudy invobved thres difeent
schools, It was camiad out in neral schaots of two
digticts of Bangladash.

The former shudy included children of &18 years and
took FVC, FEV,. FEV. FVC rafo, PEFR and FEF .
yuy, inbomccound. This study included students of 11.
15 yaars and also lecked in accounting FEF .. e
values, The previous study also compansd the findings:
alaa lacked such commpansan.

Budhira|s &t al. n & similar shedy 10 58 pulmonary
friction m nonmal school gong chikd lound mean age
of 10.52+2 96 year ® Boys were slightly pradominant
[5+4.0%) than girks (48.0%) in e sludy which was in
ine with Budhiraja et al. and Doctor =4 al. in india ¥
Aoyt 46% study population Delonged o middie Bocio-
economic group and 40.3% were fram lower-middle
gronp, All shedents | 100%) hailed from neal area. In
the shady, 06T parlicipants had family history of
atopy and about 11% had hislory of passive smoking.
Globally the rata of second-hand smdoking o pessiva
smoking among schoal children was 400 which is
more than this finding. 1

Anthropomelns measwemenl of sbudy showed thal
maan walses of weigh and height were significartly
higher among boys than grls. While BB was alss
higher in boys but i wes not significant sialisticaty.
Sharma at al. in Weslem Rajasthan in India studied
amorg T-14 years old school children and found
slgnificant differance batwean male and femaka
children regarding antfwopomestry. ' Mean FVC, FEV,
and PEFR wene significantly higher amang boys than
girls while FEV JFVC ralic was signilicanty higher
amang girls in this study which was in line with Docior
&t al. whio have Sound significant differance babasen
bays and gils regarding FVC, FEV, and PEFR®
Budhiraja et al. also found similer resull in 5-15 years
oid school child regarding lurg Rinclion besl ® Anclher
stuchy by Park GH ef al. revealed only FUE i be hgher
significanlly among boye than girls in age grouwp6-10
years. ' 2 dnalomical and physiological cdifferences in
the airsay as well as chesl wall among boys and
girls may atiribule o thess findngs. "™

Differen regressaon equalions lor lung lunclion values

were detrrmined for boys and girks considering height
as independenl varalble. The equalions were someshow
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comparablewhils haight wes an ingapendant variabia 2
o previous study in Bangladesh ® Anothes comparatie
shudy was conducied in Korea by Kim DH etal. on 4
2020.7 They conducied a multipls regression analysis
dﬂmﬁtuﬂ.ﬂﬂﬁmmm’.ﬂﬂ:. <
PEFRL

Concluesion

The mean FVG, FEV,, PEFR values were higher
among beys than those of gils but mean FEV/FYC
was lower amang boys than that of gids. Regression
aquakicns warne obtained for prediction of lung function
values using ‘height’ as an independent variable.
Fositive comalatons ware obsarved batween hesght 2
and FWC, FEV and PEFR and a negalive cometalion
was faund between height and FEV, FVE rabio n both
bays and gitfs respectively.

Limiiatons

There were 8 number of limilaons of the sbudy.
Sample size was smaller i companson o previous
stsdy of Bangladesh. Speometric findings wera nct 10
compared b regonal and global values.

Recommendations
Further nationwide population-based siudy is
necessary to infer the findings over the general

ponuabon.
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