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Abstract

Purpose—Secondhand smoke (SHS) exposure is prevalent and could damage the health of 

nonsmokers, especially that of pregnant women (PW) and postpartum women (PPW). 

Nevertheless, there is no study on the impact of SHS during pregnancy on the quality of life 

(QOL) of PW and PPW. The study’s purpose is to study the effects of exposure to SHS on the 

QOL of pregnant and postpartum women and health of the newborns.

Methods—Self-reports and urine tests for cotinine were used to obtain data on SSH exposure in 

296 women in the second trimester of pregnancy and 106 women in the postpartum period at the 

Obstetrics & Gynecology Clinic located in a university hospital. The WHOQOL-BREF-THAI and 

the Edinburgh Postnatal Depression Scale (EPDS) were used to assess QOL and postpartum 

depression, respectively.

Results—Of the participants, 88.2% of PW and 62.3% of PPW reported exposure to SHS during 

pregnancy. Of the PPW, 5.7% had postpartum depression. PW with good QOL were less likely to 

have family member who smoked (p = 0.007) or to be exposed to SHS in public parks (p = 0.037) 

or in the household or workplace (p = 0.011). Likewise, PPW with good QOL in the psychological 

domain were less likely to be exposed to SHS during pregnancy, as shown in both verbal report (p 
= 0.010) and objective measure of urine cotinine test (p = 0.034). In addition, maternal exposure to 

SHS during pregnancy is associated with low birth weight and other health problems in the 

newborns (p <0.05).
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Conclusions—Exposure to SHS during pregnancy is associated with a lower QOL and a poorer 

health condition in the newborns.
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Introduction

Tobacco smoking is a health problem around the world. The World Health Organization 

estimated that around six million people die yearly because of tobacco, including about 

890,000 people who die from exposure to smoke from smokers [1]. Most smokers—around 

80%—live in developing countries [2,1]. Thailand, a middle-income, developing country 

situated in Southeast Asia, has conducted the latest national household survey on tobacco 

and alcohol use with an estimation that 11.4 million, or 20.7% of the Thai population age 15 

or older, smoked tobacco in 2014 [3]. However, the remaining people, including children 

and adolescents, may be at risk despite being nonsmokers, by receiving smoke from lighted 

cigarettes or from exhaled air. The inhalation of smoke from others’ lighted cigarettes has 

been called involuntary smoke, passive smoke, environmental tobacco smoke, or secondhand 

smoke (SHS) [4].

Although Thailand issued a Health Protection Act for nonsmokers in 1992 [5], the national 

household survey in 2014 estimated that 39.5% of the house-representative respondents 

reported in-house smoking, and 27.8% received daily SHS at home [3]. About 250 

chemicals in SHS have been declared harmful to human health, including as a carcinogen 

and as affecting the fetuses of pregnant women and newborn babies [4,6]. The complications 

during pregnancy of inhaling SHS included but was not limited to toxic pregnancy, preterm 

birth, sudden death syndrome in the newborn, low birth weight and short body length, 

abnormality in the neurodevelopmental system of the newborn, respiratory tract infection, 

otitis media, and poor lung development [6,3].

Not only would the health of newborns be directly affected by SHS, but the health of the 

mothers, physical and mental, may be affected by SHS. In general, postpartum depression, 

or depression with peripartum onset [7], in which the major depressive episode lasts for 2 

weeks or more during pregnancy or occurs within 4–6 weeks after delivery, is found 

commonly in 10%–25% of mothers around the world, especially in migrant populations [8–

12]; however, it is usually underdiagnosed. The cause of postpartum depression is unknown 

but could be multifactorial, including from hormonal changes and significant psychosocial 

change after giving birth, which is one of the critical periods in women’s lives [8,9,11,13]. 

Women may experience labile postpartum moods that lead to depression and affect their 

ability to care for their child. These depressive symptoms can also be a factor that affects the 

general well-being of the mothers. Quality of life (QOL), the well-being of physical health 

and mind, involves being in a good environment and society [14], and exposure to SHS may 

be a significant risk factor that indicates overall risk to the QOL of the mothers because it is 
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a harmful environment to the general population but in particular to the health of the fetus 

and newborn.

In this study at a university hospital in Bangkok, Thailand, we study the effects of exposure 

to SHS in pregnant and postpartum women cohorts, and the outcome or impact of SHS on 

the health of newborns and the mental health and QOL of these mothers, as well as the risk 

of SHS causing or contributing to depression. The results may show the need to protect 

family members and others from cigarette smoke and to support serious measures to protect 

the health of nonsmokers, especially those in vulnerable groups.

Methods

Samples and populations

Two-hundred and ninety-six pregnant women (PW) in the second trimester (13–24 weeks 

pregnancy) who attended the prenatal care clinic at King Chulalongkorn Memorial Hospital 

between September 2015 and December 2015 were recruited. In an independent cohort, 106 

postpartum women (PPW) receiving postpartum care at around 6 weeks at the Department 

of Obstetrics and Gynecology, King Chulalongkorn Memorial Hospital between October 

2016 and May 2017 were interviewed to collect data on the mothers’ mental health and SHS 

exposure. Data on the newborns’ health, including birth weight, crown–heel length, head 

circumference, and complications at birth, was collected from the hospital inpatient records 

during labor and delivery. Women younger than 18 years, who had a diagnosis of depression 

before giving birth, smoked during or after pregnancy, or used alcohol or other substances 

during pregnancy were excluded from the study. Informed consent was obtained from all 

individual participants included in the study. The study was approved by the Institutional 

Review Board of the Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand 

(Med Chula IRB #646/2016).

Measurement

WHOQOL-BREF-THAI [15], the World Health Organization brief instrument to indicate 

quality of life (QOL) in the Thai version, is a five-choice (0–5), self-rated scale, ranging 

from none to most, on 26 items. The items are grouped into four domains, including 

physical, psychological, social relationships, and environmental domains. There are 23 

positive-meaning items and 3 negative-meaning items. The instrument had a high 

Cronbach’s alpha coefficient = 0.8406 and concurrent validity compared to the longer 

version, WHOQOL-100 = 0.6515. A score of 96 or more indicates good QOL. The 

Edinburgh Postnatal Depression Scale (EPDS) - Thai version is a 10-item Likert scale with a 

total score = 30. A score of 11 or more indicates postpartum depression with a sensitivity = 

100% and specificity = 88 [16]. The data on the exposure to SHS was obtained by verbal 

report of exposure at the workplace, home, or public spaces by using a yes/no question; 

“Have you ever received cigarette smoke during this pregnancy?”, followed by a multiple 

choice question asking “Where did you receive cigarette smoke during this pregnancy?”. 

The methods of obtaining objective SHS in PW were reported in details elsewhere [17]. In 

brief, objective data on exposure to SHS was obtained by using the direct barbituric acid 

(DBA) method, which is a measure that detects cotinine, the metabolite of nicotine, in the 
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urine as measured by comparing color change of the sample to the standard cotinine level at 

10, 25, 50, and 100 micromole/liter [18].

Data analysis

All continuous data was checked for normal distribution. If non-normally distributed, the 

continuous data was transformed to categorical variables. Descriptive statistics for 

demographics, exposure to SHS, and mental health were analyzed in PW and PPW groups. 

Demographics, SHS exposure status, and postpartum depression were compared between 

women with high and low to moderate levels of QOL in the two cohorts by using chi-square 

or Fisher’s exact test. Logistic regression analysis was used to investigate the predictors of 

QOL in pregnant and postpartum women by using verbal report of SHS as an independent 

variable. Exposure to SHS and variables that were tested to be associated or nearly 

associated with QOL in the initial analysis (p < 0.1) were subjected to inclusion in the 

logistic regression on QOL using enter method. Last, exposure to SHS during pregnancy 

was analyzed for association with the health of the newborn at birth by chi-square or 

Fisher’s exact test.

Results

Pregnant women (PW) cohort

The mean age of the studied PW cohort was 30 years. Out of 296 subjects, 288 (97.3%) 

lived with their husbands, and 134 (45.3%) were carrying their first child. Interestingly, a 

poor level of overall QOL was not observed in the cohort, but 60.5% and 39.5% of the 

cohort had moderate and good QOL, respectively. Exposure to SHS during pregnancy was 

reported by 88.2%, and urine tests for cotinine were positive in 93.9% of the PW cohort. PW 

were exposed to SHS everyday or almost everyday by 16.9%. The most frequent location of 

exposure to SHS was in public places (58.8%), including street walkways and bus stops, 

whereas the household area was the second most common place (47.6%) that PW were 

exposed to SHS during pregnancy (Table 1).

Table 2 shows demographics and data on exposure to SHS in individuals with good and 

moderate levels of QOL. PW with good QOL were more likely than those with a moderate 

level of QOL to have higher income (χ2 = 10.037, p = 0.007) and higher levels of education 

(χ2 = 12.2, p = 0.001). However, other demographics, including age and employment, were 

not associated with QOL in the cohort. Although the regression analysis did not show that 

exposure to SHS was a predictor for QOL (p >0.05), PW with good QOL were less likely to 

have a family member who smoked (χ2 = 10.037, p = 0.007) and to be exposed to SHS in 

public parks (χ2 = 4.369, p = 0.037) and the household or workplace (χ2 = 6.504, p = 0.011) 

in the univariate analysis.

Postpartum women (PPW) cohort

The mean age of the studied PPW cohort was 31 years. Other demographics are shown in 

Table 1. Out of 106 PPW, 99 (93.4%) completed the prenatal care program, and 57 (53.8%) 

had normal delivery. Postpartum depression was observed in 6 out of the 106 (5.7%) PPW. 

Like the PW cohort, a poor level of QOL was not observed in the PPW cohort, whereas a 
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high rate of good QOL (68.9%) was observed. Exposure to SHS during pregnancy was 

reported by 62.3%, and urine tests for cotinine were positive in 86.8% of the PPW cohort. 

Like reported by the PW cohort, the most frequent location of exposure to SHS was reported 

to be in public places (38.7%), including street walkways and bus stops. PPW were exposed 

to SHS everyday or almost everyday by 9.4% (Table 1).

PPW with good QOL were more likely than those with moderate QOL to have adequate 

income (Table 2). However, other demographics, including age, employment, and level of 

education were not associated with QOL. Having family planning, but not the total number 

of children, was associated with good QOL. PPW with good QOL in the physical and 

environmental domains were less likely to have depression (Fisher’s exact test; p = 0.002 

and 0.027, respectively) and those with good QOL in the psychological domain were less 

likely to be exposed to SHS during pregnancy, as shown by both verbal report (χ2 = 6.578, p 
= 0.010) and the urine cotinine test (χ2 = 4.501, p = 0.034). SHS was not associated with 

postpartum depression in our cohort. In the regression analysis, having depression was a 

predictor for lower QOL. It could predict 55.3% of the QOL. If the score on depression 

increased 1 unit, the QOL score may drop 1.251 (R2 = 0.553, b = −1.251, S.E. (b) = 0.185, t 
= −6.750, p <0.001).

Newborns of the PW and PPW cohorts

Data on 121 newborns in the PW cohort and data on 58 newborns in the PPW cohort was 

available from the hospital records to study the outcome of exposure to SHS during 

pregnancy on newborn health. Mother’s exposure to SHS was associated with low birth 

weight, specifically, and overall newborn health problems, including jaundice, diabetes, and 

low birth weight (Fisher’s exact test; p = 0.041 and 0.006, respectively) in the newborns of 

the PW cohort (Table 3), although those results were not observed in the PPW cohort. 

However, the combined data of the newborns from the two cohorts (n = 179) showed that 

mothers’ exposure to SHS was associated with overall newborn health problems (p <0.001) 

(Table 3).

Discussion

Exposure to SHS is found commonly in the general population; our study shows that such 

exposure is still very common in vulnerable groups such as pregnant women and those with 

newborns. The high rates of SHS exposure in PW and PPW shown in this study are 

consistent with previous studies on SHS exposure during pregnancy [19,20], although they 

are much higher than a survey by the public health service in Thailand, partly due to a less 

strict definition of SHS in our study [21]. However, a urine test for cotinine, a metabolite of 

nicotine, was used, and the results could be used to confirm a high rate of SHS in our 

cohorts. The reports of exposure to SHS during pregnancy in PPW were lower than those in 

the PW cohort, which may be due to the recall bias of SHS exposure during pregnancy in the 

PPW. However, the frequencies of SHS as measured by urine tests were more comparable 

between the two cohorts, suggesting the consistency of the rate of SHS exposure in pregnant 

and postpartum women. Our study shows that exposure to SHS during pregnancy is 

associated with a lower QOL among pregnant and postpartum women and more health 
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problems in the infants. Exposure to QOL was not associated with depressive disorder in the 

PPW cohort.

The higher rate of good QOL in PPW (~70%) than in PW (~40%) in our study may be due 

to the relief of the PPW from the burden of carrying the child from factors such as weight 

gain and limited activity during pregnancy [22,23]. Postpartum depression in our cohort 

(~5.7%) was less than in those reported in previous studies [9,8,10–12], confirming that our 

postpartum-women cohort might have quite good mental health consistent with the high 

QOL found in the study (i.e., poor QOL was not observed). As discussed, the rate of SHS 

exposure in PPW was lower than that in pregnant women and may partly be the reason for 

having a higher rate of good QOL in the PPW. Likewise, SHS exposure, especially from 

having smokers in the house, was a significant factor affecting QOL, confirming the negative 

effects of SHS exposure on the nonsmokers’ QOL in general and some health-related 

specific populations [24–29]. Nevertheless, this study is the first to show that SHS exposure 

is associated with lower QOL in the special population of pregnant and postpartum women.

SHS exposure is known to increase the risk of cardiovascular disease, lung cancer, and other 

respiratory diseases [30,31] in adult nonsmokers, and the effects of direct smoking by 

pregnant women have also been well documented [32]; our study shows that SHS exposure 

during pregnancy is associated with low birth weight and health problems in newborns 

consistent with the previous findings [33,34]. The effect of maternal SHS exposure prior to 

birth may carry forward to effects on adolescents’ body weight such as obesity [35]. Low 

birth weight is a significant health risk for the newborn and is associated with a host of other 

risks, including infection, slow development, and mortality at birth that are associated with 

exposure to smoke during pregnancy [36]. Further study of the effects of tobacco smoke 

exposure during pregnancy on the newborn’s other psychological or neurodevelopmental 

conditions are needed because some may take time to manifest. For example, exposure to 

tobacco smoke during pregnancy may increase the risk for obsessive-compulsive disorder 

(OCD) [37] and/or attention-deficit hyperactivity disorder (ADHD) [38,39]. Therefore, 

public communication is needed to warn people of the harmful effects of exposure to 

tobacco smoke very early in life, such as prior to birth, that may manifest later in life.

Other variables associated with QOL deserve mention. Level of education and income 

and/or perception of adequate income are associated with QOL consistent with reports from 

previous studies in the national survey and in various populations in Thailand [40–42]. 

Social determinants of health are likely to play a significant role in explaining QOL in these 

populations of pregnant and postpartum women. People with low socioeconomic status and 

low level of education may have higher prevalence of cigarette smoking that may increase 

rate of exposure to SHS in others who they live with including pregnant and postpartum 

women. In addition, depression is a predictor of QOL in our result, consistent with previous 

reports both in PW and in PPW [43–45]. This finding is not surprising because depressive 

disorder is increasingly the leading cause of the burden of disease as measured by disability-

adjusted life years worldwide [46]. Although we did not find the association between 

postpartum depression and exposure to SHS during pregnancy, previous studies reported the 

linkage between SHS and depression in the general population [47] and in specific 

populations such as adolescents [48] and PPW [49].
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Our study has several limitations that need to be addressed. Although we screened for 

cotinine, a metabolite of nicotine in urine, it is a cross-sectional result rather than of the 

overall exposure during the entire period of pregnancy. This limitation is highlighted 

especially in the postpartum women cohort, given that screening for cotinine is cross-

sectional and not longitudinal. The prevalence of SHS during pregnancy may be 

underreported due to the recall bias of exposure to SHS that may influence overall outcomes. 

Nevertheless, the very high rate of cross-sectional positive cotinine in urine (85–90%) could 

exclude the probability of wrong categorization because most of the participants already 

tested positive for cotinine. In addition, a significant percentage of hospital record data used 

to assess newborn health are missing because some mothers who attended the pre and post-

natal care clinic of the hospital may prefer to have delivery elsewhere including other private 

hospitals. Difference between clinical settings for antenatal care and delivery may cause a 

selection bias on the newborn health data and influence the newborn health outcome in the 

study. For example the current setting is a large university hospital providing tertiary care 

that pregnant women with pregnancy complications may be densely populated for delivery.

Women in general usually are more concerned about health than men are, and pregnancy is 

one of the motivations in female smokers to quit smoking [50,51], reflecting the concern for 

their child’s health. However, the high rate of SHS found in pregnant and postpartum women 

in this study could reflect that although this vulnerable group might be very careful about 

health risks and protective of their child, SHS in their daily environment is very difficult for 

them to avoid. This fact should encourage people, especially those living with pregnant 

women or children in the house, to quit smoking no matter what, due to the unintentional 

risk they cause to pregnant women and their children. Smoking and exposure to SHS are 

harmful not only to mothers’ health but also to the fetus and the newborn. At the minimum, 

our results suggest that smoking cessation by the family members of the house with pregnant 

women or children is a must, just as pregnant smokers needed to quit smoking when they 

know they are expecting.

Acknowledgments

Funding: This study was funded by the Tobacco Control Research and Knowledge Management Center 
(TRC-59-001-05), Thailand. R.K. is supported by the Center for Alcohol Studies (CAS), Thailand and a subaward 
recipient of the D43TW009087 funded by the Fogarty International Center (FIC), National Institute on Drug Abuse 
(NIDA) and National Human Genome Research Institute (NHGRI).

References

1. World Health Organization. WHO report on the global tobacco epidemic, 2015: raising taxes on 
tobacco. Luxembourg: WHO Press; 2015. 

2. World Health Organization. WHO global report: mortality attributable to tobacco. Geneva: WHO 
Press; 2012. 

3. National Statistical Office of Thailand. The smoking and drinking behaviour survey 2014. Bangkok: 
Text and Journal Publication Ltd.; 2014. 

4. U.S. Department of Health and Human Services. The Health Consequences of Involuntary Exposure 
to Tobacco Smoke: A Report of the Surgeon General. Atlanta (GA): Department of Health and 
Human Services, Centers for Disease Control and Prevention, Coordinating Center for Health 
Promotion, National Center for Chronic Disease Prevention and Health Promotion, Office on 
Smoking and Health; 2006. 

Kalayasiri et al. Page 7

Qual Life Res. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Department of Disease Control Ministry of Public Health. Non-smokers’ health protection act B.E.
2535 1992. Bangkok: Sintawee Publishing; 2005. 

6. World Health Organization. WHO recommendations for the prevention and management of tobacco 
use and second-hand smoke exposure in pregnancy. Geneva: WHO Press; 2013. 

7. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5). Arlington, VA: American Psychiatric Publishing; 2013. 

8. Ozcan NK, Boyacioglu NE, Dinc H. Postpartum Depression Prevalence and Risk Factors in Turkey: 
A Systematic Review and Meta-Analysis. Arch Psychiatr Nurs. 2017; 31(4):420–428. DOI: 
10.1016/j.apnu.2017.04.006 [PubMed: 28693880] 

9. Deng AW, Xiong RB, Jiang TT, Luo YP, Chen WZ. Prevalence and risk factors of postpartum 
depression in a population-based sample of women in Tangxia Community, Guangzhou. Asian Pac J 
Trop Med. 2014; 7(3):244–249. DOI: 10.1016/S1995-7645(14)60030-4 [PubMed: 24507649] 

10. Glasser S, Barell V, Shoham A, Ziv A, Boyko V, Lusky A, et al. Prospective study of postpartum 
depression in an Israeli cohort: prevalence, incidence and demographic risk factors. J Psychosom 
Obstet Gynaecol. 1998; 19(3):155–164. [PubMed: 9844846] 

11. Ozbasaran F, Coban A, Kucuk M. Prevalence and risk factors concerning postpartum depression 
among women within early postnatal periods in Turkey. Arch Gynecol Obstet. 2011; 283(3):483–
490. DOI: 10.1007/s00404-010-1402-8 [PubMed: 20191280] 

12. Doe S, LoBue S, Hamaoui A, Rezai S, Henderson CE, Mercado R. Prevalence and predictors of 
positive screening for postpartum depression in minority parturients in the South Bronx. Arch 
Womens Ment Health. 2017; 20(2):291–295. DOI: 10.1007/s00737-016-0695-4 [PubMed: 
28025705] 

13. Meltzer-Brody S. New insights into perinatal depression: pathogenesis and treatment during 
pregnancy and postpartum. Dialogues Clin Neurosci. 2011; 13(1):89–100. [PubMed: 21485749] 

14. WHOQOL Group. WHOQOL-BREF Introduction, administration, scoring, and generic version of 
the assessment. Geneva: Programme on Mental Health, World Health Organization; 1996. 

15. Mahatnirunkul, S., Silapakij, P., Pumpaisanchai, W. WHO Quality of Life -BREF (THAI) 
Assessement. Chiang Mai: Suanprung Hospital; 1997. 

16. Vacharaporn K, Pitanupong J, Samangsri N. Development of The Edinburgh Postnatal Depression 
Scale Thai version. Journal of Mental Health of Thailand. 2003; 11(3):164–169.

17. Ouiyanukoon P, Kalayasiri R. Prevalence and related factors of pregnant women received 
secondhand smoke during pregnancy. Chulalongkorn Medical Journal. 2016; 60(6):689–698.

18. Promdee L, Mamuang P, Sombattheera S, Trakulthong J. Comparative study of urinary cotinine 
assayed by colorimetric semi-quantitative method and rapid test kit in passive-smoking pregnant 
women. J Med Tech Assoc Thailand. 2012; 40(3):4357–4365.

19. Hongsranagon, P., Havanont, P., Deelertyuenyong, N. Smoking survey in Thai pregnant women at 
medical clinics in the suburb of Bangkok and Metropolitan areas. Bangkok: College of Public 
Health Sciences, Chulalongkorn University; 2008. 

20. Butduang P, Pinitsoontorn S. A study of smoking-patterns number of secondhand smokers in Udon 
Thani province. Community Health Development Quarterly Khon Kaen University. 2016; 4(2):
199–210.

21. Waleewong, O., Nasueb, S., Chaiyasong, S., Thammarangsri, T. Health behaviors during 
pregnancy and breastfeeding. Nonthaburi: International Health Policy Program, Thailand Ministry 
of Public Health; 2013. 

22. Sahrakorpi N, Koivusalo SB, Stach-Lempinen B, Eriksson JG, Kautiainen H, Roine RP. “The 
Burden of Pregnancy”; heavier for the heaviest? The changes in Health Related Quality of Life 
(HRQoL) assessed by the 15D instrument during pregnancy and postpartum in different body mass 
index groups: a longitudinal survey. Acta Obstet Gynecol Scand. 2017; 96(3):352–358. DOI: 
10.1111/aogs.13068 [PubMed: 27886376] 

23. Nagl M, Linde K, Stepan H, Kersting A. Obesity and anxiety during pregnancy and postpartum: A 
systematic review. J Affect Disord. 2015; 186:293–305. DOI: 10.1016/j.jad.2015.06.054 [PubMed: 
26265300] 

Kalayasiri et al. Page 8

Qual Life Res. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



24. Kim YW, Lee CH, Park YS, Kim YI, Ahn CM, Kim JO, et al. Effect of Exposure to Second-Hand 
Smoke on the Quality of Life: A Nationwide Population-Based Study from South Korea. PLoS 
One. 2015; 10(9):e0138731.doi: 10.1371/journal.pone.0138731 [PubMed: 26394324] 

25. Chen J, Wang MP, Wang X, Viswanath K, Lam TH, Chan SS. Secondhand smoke exposure (SHS) 
and health-related quality of life (HRQoL) in Chinese never smokers in Hong Kong. BMJ Open. 
2015; 5(9):e007694.doi: 10.1136/bmjopen-2015-007694

26. Goldenberg M, Danovitch I, IsHak WW. Quality of life and smoking. Am J Addict. 2014; 23(6):
540–562. DOI: 10.1111/j.1521-0391.2014.12148.x [PubMed: 25255868] 

27. Masumoto S, Yamamoto T, Ohkado A, Yoshimatsu S, Querri AG, Kamiya Y. Factors associated 
with health-related quality of life among pulmonary tuberculosis patients in Manila, the 
Philippines. Qual Life Res. 2014; 23(5):1523–1533. DOI: 10.1007/s11136-013-0571-x [PubMed: 
24264802] 

28. Weeks SG, Glantz SA, De Marco T, Rosen AB, Fleischmann KE. Secondhand smoke exposure and 
quality of life in patients with heart failure. Arch Intern Med. 2011; 171(21):1887–1893. DOI: 
10.1001/archinternmed.2011.518 [PubMed: 22123794] 

29. Bridevaux PO, Cornuz J, Gaspoz JM, Burnand B, Ackermann-Liebrich U, Schindler C, et al. 
Secondhand smoke and health-related quality of life in never smokers: results from the 
SAPALDIA cohort study 2. Arch Intern Med. 2007; 167(22):2516–2523. DOI: 10.1001/archinte.
167.22.2516 [PubMed: 18071176] 

30. Hedley AJ, McGhee SM, Repace JL, Wong LC, Yu MY, Wong TW, et al. Risks for heart disease 
and lung cancer from passive smoking by workers in the catering industry. Toxicol Sci. 2006; 
90(2):539–548. DOI: 10.1093/toxsci/kfj110 [PubMed: 16428261] 

31. Hedley AJ, Lam TH, McGhee SM, Leung GM, Pow M. Passive smoking: secondhand smoke does 
cause respiratory disease. BMJ. 2003; 327(7413):502. author reply 504-505. doi: 10.1136/bmj.
327.7413.502-a

32. Banderali G, Martelli A, Landi M, Moretti F, Betti F, Radaelli G, et al. Short and long term health 
effects of parental tobacco smoking during pregnancy and lactation: a descriptive review. J Transl 
Med. 2015; 13:327.doi: 10.1186/s12967-015-0690-y [PubMed: 26472248] 

33. Wahabi HA, Mandil AA, Alzeidan RA, Bahnassy AA, Fayed AA. The independent effects of 
second hand smoke exposure and maternal body mass index on the anthropometric measurements 
of the newborn. BMC Public Health. 2013; 13:1058.doi: 10.1186/1471-2458-13-1058 [PubMed: 
24209496] 

34. Ion RC, Wills AK, Bernal AL. Environmental Tobacco Smoke Exposure in Pregnancy is 
Associated With Earlier Delivery and Reduced Birth Weight. Reprod Sci. 2015; 22(12):1603–
1611. DOI: 10.1177/1933719115612135 [PubMed: 26507870] 

35. Wang L, Mamudu HM, Alamian A, Anderson JL, Brooks B. Independent and joint effects of 
prenatal maternal smoking and maternal exposure to second-hand smoke on the development of 
adolescent obesity: a longitudinal study. J Paediatr Child Health. 2014; 50(11):908–915. DOI: 
10.1111/jpc.12667 [PubMed: 24920104] 

36. Pineles BL, Hsu S, Park E, Samet JM. Systematic Review and Meta-Analyses of Perinatal Death 
and Maternal Exposure to Tobacco Smoke During Pregnancy. Am J Epidemiol. 2016; 184(2):87–
97. DOI: 10.1093/aje/kwv301 [PubMed: 27370789] 

37. Brander G, Rydell M, Kuja-Halkola R, Fernandez de la Cruz L, Lichtenstein P, Serlachius E, et al. 
Association of Perinatal Risk Factors With Obsessive-Compulsive Disorder: A Population-Based 
Birth Cohort, Sibling Control Study. JAMA Psychiatry. 2016; 73(11):1135–1144. DOI: 10.1001/
jamapsychiatry.2016.2095 [PubMed: 27706475] 

38. Han JY, Kwon HJ, Ha M, Paik KC, Lim MH, Gyu Lee S, et al. The effects of prenatal exposure to 
alcohol and environmental tobacco smoke on risk for ADHD: a large population-based study. 
Psychiatry Res. 2015; 225(1-2):164–168. DOI: 10.1016/j.psychres.2014.11.009 [PubMed: 
25481018] 

39. Bauer NS, Anand V, Carroll AE, Downs SM. Secondhand smoke exposure, parental depressive 
symptoms and preschool behavioral outcomes. J Pediatr Nurs. 2015; 30(1):227–235. DOI: 
10.1016/j.pedn.2014.06.004 [PubMed: 25017291] 

Kalayasiri et al. Page 9

Qual Life Res. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



40. National Statistical Office of Thailand. Thai Mental Health (Happiness) Survey 2015. Bangkok: 
National Statistical Office of Thailand; 2015. 

41. Rasri, S. Quality of life of construction workers in Loei province. Loei Rajabhat University; 2003. 

42. Wattanasup J, Kalayasiri R. Happiness and related factors of managing directors in industrial plants 
in Bangkok. Chula Med J. 2011; 55(1):55–64.

43. Mourady D, Richa S, Karam R, Papazian T, Hajj Moussa F, El Osta N, et al. Associations between 
quality of life, physical activity, worry, depression and insomnia: A cross-sectional designed study 
in healthy pregnant women. PLoS One. 2017; 12(5):e0178181.doi: 10.1371/journal.pone.0178181 
[PubMed: 28542529] 

44. Sahrakorpi N, Koivusalo SB, Eriksson JG, Kautiainen H, Stach-Lempinen B, Roine RP. Perceived 
Financial Satisfaction, Health Related Quality of Life and depressive Symptoms in Early 
Pregnancy. Matern Child Health J. 2017; 21(7):1493–1499. DOI: 10.1007/s10995-017-2271-6 
[PubMed: 28160231] 

45. Sadat Z, Abedzadeh-Kalahroudi M, Kafaei Atrian M, Karimian Z, Sooki Z. The Impact of 
Postpartum Depression on Quality of Life in Women After Child’s Birth. Iran Red Crescent Med 
J. 2014; 16(2):e14995.doi: 10.5812/ircmj.14995 [PubMed: 24719747] 

46. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al. Disability-adjusted life 
years (DALYs) for 291 diseases and injuries in 21 regions, 1990-2010: a systematic analysis for 
the Global Burden of Disease Study 2010. Lancet. 2012; 380(9859):2197–2223. DOI: 10.1016/
S0140-6736(12)61689-4 [PubMed: 23245608] 

47. Bandiera FC, Arheart KL, Caban-Martinez AJ, Fleming LE, McCollister K, Dietz NA, et al. 
Secondhand smoke exposure and depressive symptoms. Psychosom Med. 2010; 72(1):68–72. 
DOI: 10.1097/PSY.0b013e3181c6c8b5 [PubMed: 19949159] 

48. Kim NH, Park JH, Choi DP, Lee JY, Kim HC. Secondhand Smoke Exposure and Depressive 
Symptoms among Korean Adolescents: JS High School Study. PLoS One. 2016; 
11(12):e0168754.doi: 10.1371/journal.pone.0168754 [PubMed: 28036385] 

49. Khan S, Arif AA, Laditka JN, Racine EF. Prenatal exposure to secondhand smoke may increase the 
risk of postpartum depressive symptoms. J Public Health (Oxf). 2015; 37(3):406–411. DOI: 
10.1093/pubmed/fdv083 [PubMed: 26076701] 

50. Buczkowski K, Marcinowicz L, Czachowski S, Piszczek E. Motivations toward smoking cessation, 
reasons for relapse, and modes of quitting: results from a qualitative study among former and 
current smokers. Patient Prefer Adherence. 2014; 8:1353–1363. DOI: 10.2147/PPA.S67767 
[PubMed: 25336926] 

51. Bradstreet MP, Higgins ST, Heil SH, Badger GJ, Skelly JM, Lynch ME, et al. Social Discounting 
and Cigarette Smoking during Pregnancy. J Behav Decis Mak. 2012; 25(5):502–511. DOI: 
10.1002/bdm.750 [PubMed: 23162211] 

Kalayasiri et al. Page 10

Qual Life Res. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kalayasiri et al. Page 11

Table 1

Demographics, exposure to secondhand smoke, and quality of life of pregnant and postpartum women

Pregnant women
(N = 296)

Postpartum women
(N = 106)

n % n %

Demographics

Age (years)

 <24 73 24.7 16 15.1

 24–35 167 56.4 61 57.5

 >35 56 18.9 29 27.4

 (Pregnant women; mean = 29.68 ± 6.14, Min = 18, Max = 42)
 (Postpartum women; mean = 31.16 ± 5.99, Min = 18, Max = 42)

Level of education more than high school 150 50.7 55 51.9

Employment 243 82.1 90 84.9

Income more than 10,000–13,000 Thai baht 141 47.6 68 64.2

Perception that income is sufficient 266 76.4 86 81.1

Living with husband 288 97.3 101 95.3

Expecting/having the first child 134 45.3 49 46.2

Secondhand smoke

Secondhand smoke exposure during pregnancy 261 88.2 66 62.3

 at street and bus stop 174 58.8 41 38.7

 in household area 141 47.6 33 31.1

 at commercial shops/restaurants 113 38.2 26 24.5

 at public park 61 20.6 10 9.4

 at work 34 11.5 3 3.7

Frequency of secondhand smoke exposure during pregnancy

 Less than once a week 131 44.2 71 67.0

 1–2 days per week 81 27.4 16 15.1

 3–4 days per week 34 11.5 9 8.5

 5–7 days per week 50 16.9 10 9.4

Family member(s) smoked in the house 93 31.4 28 26.4

Urine test positive for cotinine at the interview 278 93.9 91 86.8

Mental health

Quality of life

 Good 117 39.5 73 68.9

 Moderate 179 60.5 33 31.1

 Poor 0 0 0 0

Postpartum depression N/A N/A 6 5.7
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