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Several studies have shown that maternal exposure to secondhand

smoke (SHS) during pregnancy is associated with detrimental effects on the

mother and fetus, including impaired fetal growth, low birth weight, and

preterm delivery. However, most studies have been conducted outside of

Thailand. As studies are limited in Thailand
, the present study investigated SHS

in the home during pregnancy alongside other factors and their associations

with low birth weight.

This prospective cohort study was carried out in seven government

hospitals, Phetchabun province, Thailand. A total of 1.264 pregnant women

who came to receive antenatal care at these hospitals between June and

December 2018 were included in this study, after excluding those who

reported active smoking during their current pregnancy. Participants were

selected by using two-stage cluster random sampling. Data were collected

using interviews, including maternal characteristics, pregnancy history, and

SHS exposure. The researchers reviewed extracted information about infant

birth weight from medical records. The primary outcome in this study was low

birth weight (<2,500 grams). Descriptive statistics were analyzed using

percentage, mean, standard deviation, minimum and maximum. Univariate

analysis and multivariate analysis were performed using binary logistic

regression to investigate the effect of SHS exposure in the home during

pregnancy alongside other factors on low birth weight. Adjusted odds ratios

(AOR) with 95% confidence intervals (CI) were estimated. All analyses were

conducted using R statistical language (v3.2.4) and a binary logistic regression

model was performed using the R library. A significance level of 0.05 was used

throughout all analyses.

The results showed that 5.9% of infants had low birth weight. After

adjusting for maternal body mass index (BMI). gestational weight gain, and

infant's gestational age at birth, we found that a high level of SHS exposure in

the home during pregnancy was strongly associated with low birth weight

(AOR = 3.42; 95% CI = 1.57-7.45). In terms of other covariates, a pre-pregnancy

body mass index of 23.0-27.4 kg/m2 (AOR = 0.34; 95% CI = 0.15-0.75), adequate

gestational weight gain (AOR = 0.45; 95% CI = 0.27-0.88), excessive

gestational weight gain (AOR = 0.44; 95% CI = 0.23-0.87), and gestational age

at birth >37 weeks (AOR-0.11; 95% CI--0,06-0.21; p<0.001) were also

strongly associated with low birth weight.

www.ph.mahidol.ac.th/thjph/ Thai Journal ot Public Health Vol.51 No.2 (May-August 2021)
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This study demonstrates that SHS exposure in the home during

pregnancy is associated with low birth weight. Other factors such as BMI

before pregnancy, gestational weight gain, and gestational age at birth could

also be associated with low birth weight Therefore, healthcare personnel

should provide education programs to improve pregnant women
's and

husbands, understanding and awareness of the harmful effects of SHS exposure

on infant birth weight. Other smokers should decrease pregnant women
'

s

exposure to SHS. by changing smoking places, quitting smoking, and not

smoking in the home.

Keywords: Secondhand smoke exposure at home, Pregnant women,

Low birth weight
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ou n rionnsniisninnunriunuou omsn-hvoualciuTtildsiinsu
" VJ

R Version 3.2.4 iia:mnunuudnnr\jnndanms:iSu 0.05

msuiumsw9nsrui9innaunssums

9susssumso9oTuuuwu
*

oiu59uulRsumssusod9'innnj--nssums9susssu

ms59uluuuuuins0\hunumn ut-nonuiauuisFios lavn

susoo 15/2561 adoun
,

 8 wqumnu w.n. 2561

uamsnnyi

msauuaynsuoaodluLhustnoidndnssri wudn
s

'

uvodmsauLiayhsuoaodluunulus uad soua: 11.7
rnuunoiunvojmsauuaynsuoaodluuiunnouadfidsoua:
24.8 douInryus ioailumsautJacioou mndi 5 uin

soua; 57.4 doufnryuynnaaunauynsTuuiu 1 nu soua:
43.4 iia:nDiunvodmsauyns!uLhuvodynnaou aunnou
aondsoua: 54.0 (Table 1)

uaaws
'

vodmsRdnssri nrydndnssriaoulriryu

uinuniwuvus.noideidnssrilus:nunluiwudwo soua: 39.5

onunssriiuonaoci loau 38.5 dcni-i Ipiuuoiunssriiuo

naoei 37 admnvuTd soua: 95.3 msni3uiwntnuiia:iwn

nrydluopisnnlnainudnusoua: 51.7 na soua: 48.3 wiu
a
"

lfiu mnunmsniisninn umunuou (<2,500 nsu) soua:

5
.
9 loau 3.098.4 nsu maei 1,520 nsuna:adan 4,815 nsu

(Table 2)

uans:nuv0dmsauuaynsu0aod
'

tuu*ius:n:hd

ndnssripiomsniisninnunhunuou wudn msauuauns

uoa0dluuius:Kiondindnssris:i3uaj (AOR = 3.42; 95%

CI = 1.57-7.45) aduians:nupionisniisninfiunnunuou

ounduuuainrymdanin iDoumsnounuwoiids nuuuoaniu

riounnsindnssri nisiwuvuvoduinunnus chdndnssri

iia:oiynssriiuonaon uonvnnuuudwuoT nuuuoamu
rioumsindnssri s:hdid 23.0-27.4 nlansu/iucis2 (AOR =
0

.34; 95% CI = 0.15-0.75) msiWuvuvooii'ihuniius d'id
(Sdnssfiouidiwuowo (AOR = 0.45; 95% CI =0

.27-0.88)

na:uminuIU (AOR = 0.44; 95% CI=0.23-0.87) na:onunssri

iCionaoci 37 adfnnvuld (AOR = 0.11: 95% CI = 0.06-0.21;
p<0.001) aduans:nuciomsniisnin mhunuouounduuu

annrynuanw (Table 3)
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Table 1 Secondhand smoke exposure in the home among pregnant women (n=1,264)

Secondhand smoke exposure in the home n %

Level of secondhand smoke exposure

None 433 34
.
3

Medium 688 54.4

High 143 11.3

Frequency of secondhand smoke exposure

Never 433 34.3

Some weeks or at least 1 time per month 187 14.8

Some days or at least 1 time per week 330 26.1

Everyday 314 24.8

Duration of exposure (minutes)

0 (nobody smokes in home) 433 34.3

<5 726 57.4

5-29 53 4
.
2

>30 52 4
.

1

Number of other people who smoke in home

0 (nobody smokes in home) 433 34.3

1 548 43.4

> 2 283 22
.
4

Frequency of smoke in the home from others

Never 433 34.2

At least 1 time per month 26 2.1

Some days or at least 1 time per week 122 9.7

Every day 683 54.0

Table 2 Pregnancy outcomes among pregnant women (n=1,264)

Pregnancy outcome n %

Gestational weight gain

Inadequate 499 39.5

Adequate 407 32.2

Excessive 358 28.3

Gestational age at birth (weeks)

<37 60 4
.
7

>37 1
,
204 95.3

M= 38
.
5

, SD= 1.3, Min= 30, and Max=46

Sex of infant

Male 653 51.7

Female 611 48.3

Low birth weight

Yes (<2,500 grams) 75 5.9

No (>2,500 grams) 1,
189 94

.
1

M= 3
,
098.4, SD= 419.6, Min= 1,520 and Max=4,815

M = Mean; SD = Standard deviation; Min = Minimum, Max = Maximum
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Table 3 The effect of secondhand smoke exposure in the home on low birth weight (n=1,264)

Factor LBW Simple binary logistic Multiple binary logistic

n % COR 95% CI P AOR 95% CI P

SHS exposure level 0
.
006 0

.
009

None "g' 1 433 15 3
.
5

Medium 688 45 6
.
5 1

.
95 1

.
07-3.54 1

.
77 0

.
95-3.29

High 143 15 10.5 3
.
27 1

.
55-6.86 3

.
42 1

.57-7.45BMI before pregnancy 0
.
019 0.033

<18.5 kg/m
*"C"

200 20 10.0

18.5-22.9 kg/m2 535 34 6
.
4 0

.
61 0

.
34-1.09 0

.
68 0

.
37-1.25

23.0-27.4 kg/m2 165 6 6
.
4 0

.

32 0
.
15-0.67 0

.
34 0

.
15-0.75

>27
.5 kg/m2 230 5 3

.
4 0

.
46 0

.
21-1.02 0

.
45 0

.
20-1.05

Gestational weight gain <0.001 0
.
011

Inadequate<™,' 499 45 9
.
0

Adequate 407 18 4
.
4 0

.
47 0

.
27-0.82 0

.
49 0

.
27-0.88

Excessive 358 12 3
.
4 0

.
35 0

.
18-0.67 0

.
44 0 23-0.87

Gestational age at birth <0.001 <0.001

<37 weeks1f®fJ 60 18 30.0

>37 week 1
,
204 57 4

.
7 0

.
12 0

.
06-0.21 0

.
11 0

.

06-0.21

LBW, Low birth weight; SHS, secondhand smoke; BMI, body mass index; ,'f",*1 reference group; COR, Crude odds ratio;
AOR, Adjusted odds ratio; 95% CI: 95% confidence interval

onUsiuua
nnsauwauhsuoaojluunus diondnssriajua

ns:nuFiomsniisninFiunmJnu0uoduuuua'ina)mjanS

uon muuwudn pTouuoamurioumsnjnssri msiwuvu

v0OLinhuniius:noioRjnssrina:0'itjnssriiu0naopi aoua

ns nuR
'

aunmsniisnimunnunuou ondsiuuaiSou

ms uuauMsuoaojTuuiusruonoinonssri aoua

ns nuriomsniisnintnunnunuouoshduuEjdnnry moanS

IpifjiiunumsauuauMsuoaooTuuiulusrinuaoDfomanmsn

nsnineimnunuotiiOu 3.42 irh (AOR = 3.42; 95% CI = 1.57-
7

.45) v0oiiunlumtiauujauMsu0a0okiuiu aonnaooriu

msnntnluUs innrusonTn isoj unsuoaooiia ui tjj

wuonuou n msfinuniuuLiounaj (Case control study)

mnaumsniisninfimnunuoti (<2,500 nsu) iia:msnnsn

inftnunnundnn (>2,500 nsu) onuou 288 nuirinnu wuch
msauuaunsuoaoounonufiuwusnumsniisninpiunMun

UOfJ 1.77 irh (AOR = 1.77; 95% CI = 1.22-2.55) luainuu
nuiiunlu

'

iFifjauuaunsuoaoo
'2 msnnunluUs nnojnriu

IS0O noiuauwusvojnisauiJaSdiionaous'inui-isuoaodnu

msnaopirioumhupiiiajnisaciaovojunriunmsniisnintn

lOumsnnmiiuupnusufeuhaolunauMryjhajnaoin 4,793 nu
wudi msauuauMSuoaodajuansrnuriomsaPiajvoo

unnunnnsniisnifin 56 nsu (Adjusted mean differ-

ence = -56.0, 95% CI = -97.0 to -16.0) luoinuunununlij
ifitiauuJaunsuoaoj

, msnnu-iIuUs nFitnoSonsnusj isoj

uans nuvoomsauuauhsuoaoonuunhunmsniisninn

iDumsrinLniiuuimusuiiouMao nnnauMrydnonssri 3,766 nu

wuch hryononssrihSuuaunsuoaooiOuUs.- n uhnunmsn
nsninei atnao 35 nsu (Adjusted mean difference = 35.0;

95% CI = 2.0 to 68.0; p = 0.037) luoinsjununryoinjnssrin
luinuauuauHsuoaou3 msnunouossrunssuofjnoiOus:uu

isoj nonuauwuss:nonjmsauuaurisu0a0os:ho'iononssri

iia:msniisninnunnunu0uwudi uaaws
'

9mnns3uua

uiisijoaoJs onjnjnssrinomsniisninRunKiunijotJ® na:

msnnunluUs:irifiIntj isojnonuauwuss:ncingmsauiJa

UMSuoaojiia aimwSonvojMryjnjnssriiia KiryoMaonaon
iia uaawsninnnunnsniisninn lOumsnnunnuulUvnoriun

snnnaunootiu 179 nuwuch ms3uuaunsu0aojs--riciij

[njnssriajtjans uaiomsniisninpiunMunuotJ (p = 0.041)
'

rtduiuoj nnuInpiuaJiOuanswuiiou
'

TunouuKis rinWums

nu(nuv0jnaonia0Rfiu('"ianiia:sn douari_ilrtmslnaiotju

vojiaonldgsnanao goanmsa
*

Tiauoansonhnsnannry

aonSi uiiaTisnotuIun iOuriomsissryinuIrnldeimsn
lunssri gjrinlhmsi sryinurnvojnodouiOuIUotinja'non

msniisninn9JuunKiunu0tjnonMryjnonssrihTuintjauuauns

uoaoo13 iinluaonnaojnuLjamsnnu'iluUs nnouTtnuiSu

isodmsauuaunsuoaojIuMryjnjnssriiia tnsnmsi sry

iwulpivojnnsnnsninn nnnaunryjRonssri 305 nu iOu
msnnuniiuuldvnjnuiwuo

'

n msauuaunsuoaoo 23 uou

vulU Iuaouans:nuriouiMunmsniisninn (Adjusted mean
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difference = -97.6; 95% CI = -269.1 to 73.9; p>0.05)1"
noodulsnmu msflnunnonanolonautnootholumn

nuuuoamurioumsinonssri flouansinuriomsn

iisninRunnunuaoounouuua
*

i<%\jmaamIpiuiiuriu(TOUu3a

mtjrioumsinjnssri 23.0-27.4 nlansu/iutns2 ulaman

msniisniriwmnunuouiOu 0.34 irin (aor = o.34; 95%

Ci = 0.15-0.75) voomjnu!?auuoamo <18.5 nlansu/iutnsZ
nsoaridsiulpidn luoinounupiauuoamorioumspijnssri

s-auuou riryoRjnssrinui3ouuoanntjriounns«onssris:cnu

Unfi ciOuCI oOojnunnsniisniniriuiiiunuofj aotinaoo

riunnsanunisoon isns 'iuiia Cfo-suiatiovoomsnu'mun

uouludstinnnrinaowRjun lOumsdins-urismgnuvoya
vousuimslanwudn nryoinonssrinuRauuoarnuriounns
injnssrisrwuuou nnsniisninpi9:unmJnu3oi0u 1.6 irin

(AOR = 1.6; 95% Ci = 1.2-2.1; p<0.001) voonryononssrin

OnouuaamfjrioumspfoFissris uOnw1® gsuiuTrot uunu

eiouuoamtJs uiJnH snomuoruvuinniMun:auiia:wsou

soosumsi9sryiRuIcnvoomsnTuFissri nnsnnsninRmnun
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msiwuvuvoounnunnus dnotnofissri aouansrnu
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rimsniisniritnmrtunuouiOu 0.45 irin (AOR = 0.45; 95%
CI = 0.27-0.88) vooiiunumsiwuvuvGounhunsrMdTJ

(njFissrinlijiwtiJWG iia-iiunumsiWuvuvaomnuns dnj

ewnssriuminulU ulamarimsniisnirinunnunuoEJiilu

0
.44 irin (AOR = 0.44; 95% CI = 0

.23-0.87) vojliu
'

nums
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,

iwuow0Msona
,

ioI(n
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5
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s-
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*
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'

o
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