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Abstract: There is growing evidence that noise exposure is not merely an annoyance; like other forms 
of pollution, it has wide-ranging adverse health, social, and economic effects. This paper 
systematically reviews the published evidence on the relationship between adverse pregnancy 
outcomes and noise exposure. Results showed that there was an association between noise exposure 
and adverse pregnancy outcomes, further high-quality studies are needed to establish this association 
in the future.  

1. Introduction 
1.1 The factors of leading to preterm birth 

Adverse pregnancy outcomes (APO) include pregnancy-induced hypertension (PIH) including 
gestational hypertension (GH) and preeclampsia (PE), gestational diabetes (GD), preterm birth (PTB), 
intrauterine growth restriction (IUGR), low birth weight (LBW), and fetal loss (FL) including 
spontaneous abortion (SA) and stillbirth (SB). APOs are important events determining maternal and 
neonatal morbidity and mortality. A common finding in patients undergoing apo is the combination of 
genetic, immune and environmental factors [1]. 

Noise from the environment, occupation or living environment is considered to be a source of stress, 
and there is sufficient evidence to show the effects on hearing impairment, hypertension and ischemic 
heart disease, worry, sleep disorder, decreased academic performance, cardiovascular effects and sleep 
disorders. Evidence is limited for other effects, such as changes in the immune system and birth 
defects. There is no doubt that noise and other occupational and environmental conditions are a 
common source of stress for mothers, which can induce various physiological and psychological 
changes that may affect pregnancy [2, 3]. 

There is strong evidence that exposure to ambient air pollution during pregnancy is associated with 
an increased risk of infant death and reduced birth weight, However, there is evidence that it is not 
consistent with preterm birth (PTB) and stillbirth. Road traffic is the main cause of air pollution, 
especially in urban areas, but it is also a source of noise. Adverse health effects associated with road 
traffic noise (independent of air pollution) include hypertension and cardiovascular consequences, so 
noise may affect PTB and stillbirth [4, 5]. 

The purpose of this review is to systematically summarize the published evidence of reproductive 
results, such as preterm birth (PTB), low birth weight (LBW), spontaneous abortion，stillbirth and so 
on ,and to provide guidance and suggestions for further study of adverse pregnancy outcomes. 

1.2Noise and Preterm birth (PTB) 
PTB is defined as birth before 37 weeks of gestation by the World Health Organization (WHO). 

About 85% of these births are moderate (32–33 weeks) to late preterm babies (34–36 weeks), 10% are 
very preterm babies (28–31 weeks), and 5% are extremely preterm babies (<28 weeks). and the 
prevalence ranges from 5% to 18% ofbirths worldwide. According to WHO, every year, an estimated 
15 million babies are born preterm (before 37 completed weeks of gestation), and this number is rising 
[6]. 
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A recent search of the National Library of Medicine database for adverse health effects of noise 
revealed over 5000 citations. As the population grows and as sources of noise become more numerous 
and more powerful, there is increasing exposure to noise pollution, which has profound public health 
implications. Noise, even at levels that are not harmful to hearing, is perceived subconsciously as a 
danger signal, even during sleep [7]. 

There is relatively little literature on ambient noise and PTB.A recent systematic review and the 
only meta-analysis on road traffic noise and PTB to date found that the quality of evidence was very 
low and did not show any significant impact of noise on the whole ( (OR 1.00 (0.79, 1.27) per 10 
db(A)) or when limited to air pollution adjusted estimates (OR 1.00 (0.79, 1.26) per 10db(A)) . 

All births (N = 687,147,PTB=33712) occurring during 2006–2010 to mothers residing within 
middle layer super output areas (MSOAs) completely within the M25 were extracted from the UK 
National Births/[8]Stillbirth registers supplied by the Office for National Statistics (ONS), to 
investigate the correlation between noise exposure and preterm birth, which further suggests a possible 
relationship between long-term traffic noise and an increased risk of preterm birth[9]. 

 A time-series study to assess the impact of mean daily diurnal (Leqd) and nocturnal (Leqn) noise 
levels (dB(A)), maximum and minimum daily temperatures (°C) on the number of births with PB in 
Madrid across the period 2001-2009.The mean Leqd value was 64.6 dB(A) [10,11], with a daily 
maximum value of 69.0 dB(A), while the mean Leqn value was 59.4 dB(A), with a daily maximum 
value of 67.5 dB(A) noise values were exceeded on 45% of days and 100% of nights across the period 
analyzed.Their results for preterm birth suggested that noise levels had an impact in two ways, namely: 
Leqd in week 21 (second trimester), midway through the pregnancy; and Leqn, with a statistically 
significant association in week 36 (third trimester) of pregnancy. This study showed that special 
mention should be made of the effect of noise, not only because it acts continuously across the entire 
pregnancy, but also because it does so in an acute form in its role as a trigger of labor process. However, 
the study has some limitations, such as maternal confounding factors. 

2. Noise and Low birth weight (LBW) 
The World Health Organization (WHO) defines LBW as a birth weight of less than 2,500 grams. 
LBW continues to be an unfinished agenda because it is one of the poor pregnancy outcomes; it is 

a good indicator of the health of an infant and is a principal factor that determines the infant's physical, 
survival, and mental growth. It also indicates the past and present health status of the mothers that have 
caught the attention of WHO [12, 13].Previous studies have shown negative associations between birth 
weight and environmental exposures such as air pollution, noise, temperature or lack of green 
space[14]. 

A cohort study comprises 31,458 singleton pregnancies from six European birth cohorts based in 
nine cities, evaluate the association of the  urban exposome, which includes the built environment, air 
pollution, road traffic noise, meteorology, natural space, and road traffic indicators (60 exposures 
covering 24 environmental indicators)  with birth weight, a statistically significant correlation 
between exposure and fetal growth and a non significant correlation for future meta-analysis were 
reported[15].A national cohort study of 857010 infants proved that an increased risk of low birth 
weight was found in relation to occupational noise exposure during pregnancy in mothers who had 
worked full time during pregnancy with <21 days (median) leave of absence(OR=1.44 ,95% 
CI:1.01~2.03)) [16]. 

Noise exposure is one of the stressor that activates the sympathetic and endocrine systems through 
the HPA axis. During pregnancy, the HPA axis of the mother and fetus is integrated by the placenta. 
During long-term stress, these systems function can be three independent neuroendocrine systems with 
continuously high cortisol levels. These systems may overload and inhibit the placenta from converting 
active cortisol to inactive cortisol, thereby transferring the effects of hormone unchanged cortisol 
hormone on the fetus, resulting in reduced growth [17].  
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3. Noise and Fetal loss(Spontaneous abortion (SA) and Stillbirth (SB)) 
Spontaneous abortion is the commonest complication of pregnancy[18].Wang et al. investigated 

recurrent spontaneous abortions in a case-control study, performed in China and they found noise 
exposures of more than 6 hours in a residential area was associated with recurrent spontaneous abortion 
(OR = 5.3, 95% CI 1.0–28.2) [19]. 

Metal industry workers in Valjevo (Western Serbia) exposed to occupational noise demonstrated a 
significant number of natural miscarriages .Thus, the noise provoked a constant stress with utero-
placental and foeto-placental circulatory disorders resulting in unwanted abortions [20].Stillbirth is 
usually characterized as fetal loss over 20 weeks gestation and occurs in 1 in 160–200 pregnancies. 
Noise exposure during pregnancy was related with antepartum fetal death (OR = 1.9). Another large 
study in China, investigating 1,875 perinatal deaths and birth defects across 29 hospitals in Shanghai, 
showed that occupational noise exposure increased the risk of chromosomal anomalies and antepartum 
fetal death [21, 22].Animal experiment explored the effects of construction noise on mouse gestation 
and neonatal growth, Only 1 of the 245 pups born to the control group of 24 mice was stillborn. In 
comparison, more pups were stillborn when mice were exposed to noise during the first (P = 0.016), 
second (P = 0.024), or third (P = 0.031) week of pregnancy [23].  

There are few published studies on stillbirth and long-term exposure to road traffic noise (or any 
other transportation noise), Some studies even contradict themselves.In Madrid, a time series study of 
late fetal death, including late stillbirth, found an increased risk associated with exposure to air 
pollutants and temperature at specific 2nd and 3rd gestational weeks, but not noise [24]. 

High levels of noise activate the neuroendocrine response system and increase corticosterone levels 
in rodents.Corticosteroids have a direct effect on estrogen and progesterone levels. Estrogen and 
progesterone in turn differentially regulate inflammatory cytokine IL1 α And IL6 expression and 
secretion, which directly affect mouse blastocyst implantation. Increases in IL1α and IL6 expression 
as a result of noise-induced elevations in corticosterone levels, eventually lead to stillbirth [25, 26]. 

4. Conclusions 
Although more than a century has passed and great medical progress has been made in the 

prevention of maternal and infant mortality, a question remains an important topic: what is the best 
strategy to reduce the incidence of preterm infants and improve neonatal outcomes? 

High noise exposure during the critical period of pregnancy is a potential stressor, which may 
increase the risk of preterm birth (PTB), low birth weight (LBW), and fetal loss (FL) including 
spontaneous abortion (SA) and stillbirth (SB) and so on. Early studies on the association between noise 
and pregnancy outcomes mainly involved aircraft noise exposure, while recent studies mainly focused 
on highway and railway traffic noise exposure. Recent studies also tend to better address the combined 
effects of noise, air pollutants and temperature. 

Pregnancy is a physiological state characterized by increased hypothalamic pituitary adrenal (HPA) 
axis function, and the serum levels of stress hormones, including cortisol and adrenocorticotropic 
hormone (ACTH), gradually increase after 12 weeks of pregnancy.Noise may lead to activation of the 
sympathetic nervous system leads to increased catecholamine secretion, which has received much less 
attention than pressure triggered HPA axis activation. Blood pressure and uterine reactivity may 
increase by releasing the pressure of maternal catecholamines, thereby reducing placental function and 
leading to adverse pregnancy outcomes. Even, noise can directly affect the fetus. 

However, the number of studies on noise and adverse pregnancy outcomes is still small, so there is 
an urgent need to further study noise and pregnancy outcomes from different sources. Studies should 
be conducted in different environments to show consistency and focus on the overall pregnancy 
outcome, including abortion, fetal growth or congenital malformations. 

 
 

267



  

 

 

Reference 
[1] Aris A. A 12-year cohort study on adverse pregnancy outcomes in Eastern Townships of Canada: 
impact of endometriosis. Gynecol Endocrinol. 2014 Jan; 30(1):34-7.  
[2] Ristovska G, Laszlo HE, Hansell AL. Reproductive outcomes associated with noise exposure - a 
systematic review of the literature. Int J Environ Res Public Health. 2014 Aug 6; 11(8):7931-52.  
[3] Flamme GA, Stephenson MR, Deiters K, Tatro A, van Gessel D, Geda K, Wyllys K, McGregor 
K. Typical noise exposure in daily life. Int J Audiol. 2012 Feb; 51 Suppl 1(0 1):S3-11.  
[4] Sun X, Luo X, Zhao C, Zhang B, Tao J, Yang Z, Ma W, Liu T. The associations between birth 
weight and exposure to fine particulate matter (PM2.5) and its chemical constituents during 
pregnancy: A meta-analysis. Environ Pollut. 2016 Apr; 211: 38-47. 
[5] Stansfeld SA. Noise Effects on Health in the Context of Air Pollution Exposure. Int J Environ 
Res Public Health. 2015 Oct 14; 12(10):12735-60.  
[6] Liu L, Oza S, Hogan D, et al. Global, regional, and national causes of under-5 mortality in 2000-
15: an updated systematic analysis with implications for the Sustainable Development Goals. Lancet. 
2016; 388(10063):3027-35. 
[7] Babisch W. Noise and health. Environ Health Perspect. 2005 Jan; 113(1):A14-5.  
[8] Dzhambov AM, Lercher P. Road Traffic Noise Exposure and Birth Outcomes: An Updated 
Systematic Review and Meta-Analysis. Int J Environ Res Public Health. 2019 Jul 15;16(14):2522.  
[9] Smith RB, Beevers SD, Gulliver J, Dajnak D, Fecht D, Blangiardo M, Douglass M, Hansell AL, 
Anderson HR, Kelly FJ, Toledano MB. Impacts of air pollution and noise on risk of preterm birth 
and stillbirth in London. Environ Int. 2020 Jan; 134: 105290.  
[10] Arroyo V, Díaz J, Carmona R, Ortiz C, Linares C. Impact of air pollution and temperature on 
adverse birth outcomes: Madrid, 2001-2009. Environ Pollut. 2016 Nov; 218: 1154-1161.  
[11] Nieuwenhuijsen MJ, Ristovska G, Dadvand P. WHO Environmental Noise Guidelines for the 
European Region: A Systematic Review on Environmental Noise and Adverse Birth Outcomes. Int J 
Environ Res Public Health. 2017 Oct 19; 14(10):1252.  
[12] UNICEF, WHO. Low Birthweight Estimates: Level and Trends 2000–2015. Geneva, 
Switzerland: WHO Publications; 2019.  
[13] Sema A, Tesfaye F, Belay Y, Amsalu B, Bekele D, Desalew A. Associated Factors with Low 
Birth Weight in Dire Dawa City, Eastern Ethiopia: A Cross-Sectional Study. Biomed Res Int. 2019 
Dec 9;2019:2965094.  
[14] Dadvand P, Ostro B, Figueras F, et.al. Residential proximity to major roads and term low birth 
weight: the roles of air pollution, heat, noise, and road-adjacent trees. Epidemiology. 2014 
Jul;25(4):518-25. 
[15] Nieuwenhuijsen MJ, Agier L, et.al. Influence of the Urban Exposome on Birth Weight. Environ 
Health Perspect. 2019 Apr;127(4):47007.  
[16] Selander J, Rylander L, Albin M, et.al. Full-time exposure to occupational noise during 
pregnancy was associated with reduced birth weight in a nationwide cohort study of Swedish women. 
Sci Total Environ. 2019 Feb 15;651(Pt 1):1137-1143.  
[17] Seckl JR, Holmes MC. Mechanisms of disease: glucocorticoids, their placental metabolism and 
fetal 'programming' of adult pathophysiology. Nat Clin Pract Endocrinol Metab. 2007 Jun;3(6):479-
88.  

268



  

 

 

[18] Bocciolone L, Parazzini F, Fedele L, et.al. L'epidemiologia dell'aborto spontaneo: una revisione 
della letteratura [Epidemiology of spontaneous abortion: a review of the literature]. Ann Ostet 
Ginecol Med Perinat. 1989 Nov-Dec;110(6):323-34. Italian. PMID: 2700879. 
[19] Wang Y., Liu Y., Dai Y. A 1:2 matched case-control study on risk factors of unexplained 
recurrent spontaneous abortion. Chin. J. Prev. Control Chronic Dis. 2011;19:49–51. 
[20] Van Dyke P. A literature review of air medical work hazards and pregnancy. Air Med J. 2010 
Jan-Feb;29(1):40-7.  
[21] Wilkins-Haug L. Genetic innovations and our understanding of stillbirth. Hum Genet. 2020 
Sep;139(9):1161-1172.  
[22] Zhang J, Cai WW, Lee DJ. Occupational hazards and pregnancy outcomes. Am J Ind Med. 
1992;21(3):397-408.  
[23] Rasmussen S, Glickman G, Norinsky R, et.al. Construction noise decreases reproductive 
efficiency in mice. J Am Assoc Lab Anim Sci. 2009 Jul;48(4):363-70. PMID: 19653943; PMCID: 
PMC2715925. 
[24] Arroyo V, Díaz J, Carmona R, et.al. Impact of air pollution and temperature on adverse birth 
outcomes: Madrid, 2001-2009. Environ Pollut. 2016 Nov;218:1154-1161. 
[25] Turner JG, Parrish JL, Hughes LF, Toth LA, Caspary DM. Hearing in laboratory animals: strain 
differences and nonauditory effects of noise. Comp Med. 2005 Feb;55(1):12-23.  
[26] Jacobs AL, Sehgal PB, Julian J, Carson DD. Secretion and hormonal regulation of interleukin-6 
production by mouse uterine stromal and polarized epithelial cells cultured in vitro. Endocrinology. 
1992 Sep;131(3):1037-46.  
 

269


	1. Introduction
	2. Noise and Low birth weight (LBW)
	3. Noise and Fetal loss(Spontaneous abortion (SA) and Stillbirth (SB))
	4. Conclusions
	Reference



