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Objective: To assess the risk factors perceived as stressors by pregnant women in the work environment and the possible adverse consequences of such exposure for the normal development of pregnancy.
Methods: Systematic review, guided by the PRISMA guidelines, and using Pubmed, Web of Science, Dialnet, SciELO, and REDIB databases. Methodological quality was assessed using the critical appraisal tools for non-randomised studies of the Joanna Briggs Institute.
Results: A total of 38 studies were included. The main risk factors found in the work environment of pregnant women were chemical, psychosocial, physical-ergonomic-mechanical factors, and other work-related factors. The main adverse consequences of exposure to these factors include low birth weight, preterm birth, miscarriage, hypertension and pre-eclampsia, as well as various obstetric complications.
Conclusion: During pregnancy, working conditions that are considered acceptable in normal situations may not be so during this stage due to the major changes that occur during pregnancy. Many obstetric effects may have an important impact in the mother’s psychological status; therefore, it is important to optimise working conditions during this stage and to reduce or eliminate possible risks.
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INTRODUCTION
One of the most important structural changes in the labour market in recent years has been the incorporation of women into paid employment (1).
Based on the information provided by the Spanish National Institute of Statistics through the Labour Force Survey, it is estimated that the active population of Spain in 2021 reached 23 million people, of which 19 million were employed and more than 9 million were women. Disaggregated data by age and sex shows that female participation in the labour market reached 34.28% among women aged 20 to 24, and 70.05% among women aged 25 to 54. In terms of male participation, 38.49% and 80.69% for the same age groups, respectively (2).
The increase in the proportion of women in the labour force during these years has led to a parallel increase in women who continue working during pregnancy and who work for longer during pregnancy (3). In this sense, pregnancy can be considered as one more aspect of a woman’s life, one which she has to combine with the other aspects of her life, work being one of them, and where the changes that occur in women during this stage will affect her working life in one way or another. As Lee et al. (4) point out, the gestational period brings about a series of physiological, physical, hormonal, and emotional changes that facilitate adequate foetal development and that in certain cases, especially when the pregnancy is advanced, there may be certain conditions in the working environment that limit the pregnant’s ability to work. It is precisely this line that has been the focus of some studies such as the one by Larsen et al. (5) or by Katz (6), among others, whose research has aimed at analysing the risks existing in the workplace and how these can affect the normal development of pregnancy. In fact, certain working conditions such as heavy physical work, prolonged standing during the working day, carrying loads, among others, have been related to higher rates of adverse effects during pregnancy (7), as well as specific risks such as those derived from chemical products, thus requiring careful risk assessment (8).
In the light of the results obtained in the different studies, many countries, on recognising the importance of offering solutions to this issue, have proposed and adopted legislative and social measures aimed at protecting pregnant women in the workplace. In countries such as Spain, maternity protection is provided for in article 26 of Spanish Law 31/1995 of 8 November 1995 on the Prevention of Occupational Risks (9), which establishes that a risk assessment must be carried out whenever there is exposure to agents, procedures, or working conditions that could have a negative influence on the health of workers or the foetus, in any activity likely to present a specific risk.
Although current political and economic trends have favoured the adoption of safe workplaces, there are still some occupations that pose a certain risk to the normal development of pregnancy, such as the chemical industry, jobs that require long periods of standing, or continuous manual handling of loads (3, 4). Given that data show that most women continue working during pregnancy, there is a certain vulnerability to some specific work environments and conditions, where it is necessary to work on prevention in order to identify possible risk factors during this process. Therefore, the aim of this study was to evaluate the risk factors that pregnant women perceive as stressors in the work environment and the possible adverse consequences of such exposure for the normal development of the pregnancy.
METHODS
A systematic review was conducted guided by the recommendations of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines (10). This review was registered in PROSPERO (CRD42022344829).
The research question that marked the review was: What risk factors do working women perceive as stressors in their work environment and what are the consequences of possible exposure to them?
For an adequate development of the research question and subsequent review of the literature, the PECOT strategy was used: 1) Population: working pregnant women or women who had worked during pregnancy; 2) Effect: work-related stress; 3) Comparator: exposure to existing risk factors in the work environment; 4) Outcomes/Results: consequences of possible exposure according to the type of agent (physical-ergonomic-mechanical, chemical, psychosocial, or others: occupational-biological and environmental) and; 5) Type of studies: cohort studies, case-control studies, and quantitative studies.
This subdivision allowed selecting a combination of appropriate terms related to each of the components of the PECOT strategy so as to answer the research question posed. In this case, the descriptors used were Risk Factors, Occupational Stress, and Pregnancy, which were obtained from the MeSH (Medical Subject Headings) thesaurus. The Boolean operator used was the restricted AND combination. This was the connector that allowed the combination of the descriptors listed above to search for related literature.
The databases used were Pubmed, Web of Science (WoS), Dialnet, SciELO (Scientific Electronic Library Online), and REDIB (Red Iberoamericana de Innovación y Conocimiento Científico, i.e.: Ibero-American Network of Innovation and Scientific Knowledge), in which a double search was conducted by including the terms in both Spanish and English. The search in all databases was performed on 26 January 2023. In the advanced search generators of the said databases, “risk factors and occupational stress and pregnancy” was entered. The same search was performed for the Spanish terms.
The inclusion criteria for the selection of articles were: 1) articles published in English, Spanish, French, and Portuguese; 2) works with full texts accessible; 3) type of studies: cohort studies, case-control studies, and quantitative studies; 4) studies carried out in the period from 2000 to the date of the search and; 5) articles in which at least one risk factor of the physical-ergonomic-mechanical, biological, chemical, psychosocial, or environmental type could be identified. The exclusion criteria were: 1) not exceeding the scientific-technical quality criteria; 2) language reasons (language other than English, Spanish, French, and Portuguese); 3) non-pregnant working women or non-working pregnant women and; 4) non-peer-reviewed articles.
For data collection and extraction, once the keywords were agreed, two researchers searched the stated databases individually. Subsequently, they retrieved the records and entered them into the Mendeley bibliographic manager, where duplicate studies were eliminated. Then, the articles that could be included after reading the title and abstract were selected according to the previously established criteria. The selected studies were then retrieved in full text and a selection report was made individually by both researchers compiling data on authorship, country, population, type of risk factor (psychosocial, physical-ergonomic-mechanical, chemical and occupational-biological or environmental), main findings, and the result of the Joanna Briggs Institute (JBI) critical appraisal tool (11). At this point, the possibility was given to include records identified from other sources. Finally, based on the reports of the two researchers, a third author determined the studies finally included and had the power to include or not a study in case of discrepancy between the two first researchers.
The JBI critical appraisal tool for non-randomised studies was used to assess the methodological quality of the studies (11). Through this, the checklists for cohort studies (11 items), case-control studies (10 items), and quantitative studies (8 items) were used, establishing a minimum total of 8, 7, and 6 points in the different checklists, respectively.
The flowchart in Figure 1 depicts the sequencing of tasks and the study selection process followed in this review.
[image: Figure 1]FIGURE 1 | Identification of studies via databases (PRISMA Flow Diagram) (Occupational Risks for Pregnant Women, Spain, 2022).
RESULTS
A total of 38 articles were finally selected and summarised in Table 1 (8, 12–48).
TABLE 1 | Characteristics of the studies included in the systematic review (Occupational Risks for Pregnant Women, Spain, 2022).
[image: Table 1]The selected studies suggest that the main adverse consequences derived from the work activity carried out during the gestational period are low birth weight, preterm births, miscarriages, hypertension/pre-eclampsia, and gestational complications of various kinds such as miscarriage, cervicovaginitis, and foetal distress, among others (15, 25). These health problems have been related with exposure to different factors present in the workplace such as psychosocial factors, physical-ergonomic-mechanical factors, chemical factors and, lastly, other work-related factors. The main consequences of each type of exposure are detailed below.
Consequences of Exposure to Chemical Factors During Pregnancy
In the case of the study by Ronda et al. (22) carried out in Spain, the association between the working conditions of a group of hairdressers related to exposure to chemical products and the risk of miscarriage did not reach statistical significance. In contrast, in a cohort study conducted in 2000 (20), although exposure to benzene (the chemical analysed) was low in the population studied, it was significantly associated with lower birth weight, with the group with exposure to benzene and work stress showing a reduction of 183 g. Along the same lines, the study by Gresie-Brusin et al. (21) showed that there was a significantly increased risk of miscarriage (OR = 20.8, 95% CI = 2.1–199) and pregnancy loss (OR = 8.6, 95% CI = 1.8–43.7) for pregnant women highly exposed to ethylene oxide, compared to those with low exposure. According to Norlén et al. (39), mothers who had had high exposure to inorganic particles during pregnancy showed an increased risk of preterm birth (OR 1.18; 95% CI 1.07–1.30), low birth weight (OR 1.32; 95% CI 1.18–1.48), as well as small size for the gestational age (OR 1.20; 95% CI 1.04–1.39), with increased risk related to exposure to iron particles. On the other hand, exposure to chlorinated solvents was associated with increased odds of neural tube defects (OR = 1.96, CI 1.34–2.87), in particular spina bifida (OR = 2.26, CI 1.44–3.53) (45), and working pregnant women had an increased risk of having children with conotruncal heart defects (OR 1.41; CI 95% 1.00–2.00) and with tetralogy of Fallot (OR 1.83; CI 95% 1.21–2.78) by exposure to polycyclic aromatic hydrocarbons (46).
Consequences of Exposure to Psychosocial Factors During Pregnancy
In order to examine whether psychosocial work stress during pregnancy was related to the risk of giving birth to a preterm baby or a baby small for the gestational age, a study was conducted in Denmark by Larsen et al. (13), but the association between work stress and preterm birth was not confirmed. However, this association was indeed found in the study by Gokoel et al. (42). Likewise, Trocado et al. (16) found a possible association between low birth weight and day and night rotating shifts. Thus, high occupational stress increased 6.65 times the risk of a pregnant woman to have a foetus weighing less than the 10th percentile (16). In another study, a highly significant relationship was established between high perceived demands and low birth weight (F = 6.89, p = 0.001) and low demands and normal birth weight (F = 6.89, p = 0.001). Similarly, low control over the labour process is also a risk factor, while work stress and birth weight are not (14). In the same line, a study by Marrero, Román & Salomón found that twice as many non-housewife working women had psychosocial work stress and were 1.46 times more likely to have low birth weight babies than housewives (15). In fact, a job with high demands and low control (high stress) constituted a risk for low birth weight (OR = 1.82; 95% CI = 1.09–3.03; p = 0.01) as did active work (high demands and high control) (OR = 2.09; 95% CI = 1.26–3.43; p = 0.002) (15). In line with the findings described above, Arafa et al. (8) found a significant association between working posture, stress, and delivery of small-for-gestational-age babies, and Yeh et al. (33) found that higher-level work-related burnout, lower job control, and reduced workplace support were significantly associated with possible antenatal depressive symptoms. In some cases, work-related feelings of stress and distress were associated with increased odds of antenatal depressive symptoms (Odds Ratio [OR] = 4.7, 95% confidence Interval [95% CI] = 1.3–19.9) (40), and in the long term, it has been observed that mothers who reported having job stress during pregnancy were 1.91 times more likely (95% CI 1.21–3.07) to have a child diagnosed as having attention deficit hyperactivity disorder before 8 years of age (48).
On the other hand, Begtrup et al. (12) developed a cohort study based on a Danish national record, whose results suggest that there is an increased risk of short-term miscarriage after week 8 of pregnancy with an adjusted hazard ratio of 1.32 (95% CI 1.07–1.62) if women had had two or more nightshifts in the previous week. The authors found that for each additional number of consecutive night shifts per period, the risk of miscarriage increased. Ronda et al. (22) found that the condition with the strongest association with miscarriage was self-perceived high levels of stress (RR 2.4; 95% CI 0.2–28.3), making it the main factor for miscarriage and affecting miscarriage much more than chemical exposure.
In this sense, Pedersen et al. (32) stated that the main health-related risk factors were burnout, stress, possibility of depression, low work ability, previous sick leave, and poor self-rated health.
Consequences of Exposure to Physical/Ergonomic/Mechanical Factors During Pregnancy
Haelterman et al. (17) conducted a study in six regions of Quebec to investigate the association between work-related physical and psychosocial factors and the risk of pre-eclampsia and gestational hypertension. In fact, standing for at least 1 h a day, carrying or lifting loads of at least 7 kg about 10 times a day, pushing or pulling objects or people at least 5 times a day, climbing stairs, and being exposed to body vibration increased the risk of pre-eclampsia (aOR) 2.5, 1.4, 2 and 1.2 times, respectively. Likewise, women with gestational pre-eclampsia had an increased risk of preterm delivery, 3 times more induction of labour, and 256 g smaller babies at birth, and 21 g and 2 times more induction of labour for those with gestational hypertension, compared to the control group. The risk of preterm birth was increased in women lifting heavy loads during pregnancy (OR 1.40, 95% CI [0.88, 2.23]), but not in women with physically strenuous work (OR 0.98, 95% CI [0.66, 1.46]), in line with what was reported in the study by Knudsen et al. (31). On the other hand, in the study by Snijder et al; (41) no consistent significant associations were found between physically demanding work and working hours with respect to low weight for gestational age, low birth weight, or preterm birth. However, it was indeed reported that women exposed to long periods of standing had lower growth rates for foetal head circumference, resulting in a reduction of approximately 1 cm (3%) of the average head circumference at birth. In the study by Nugteren et al. (27), no consistent associations were found between any of the work-related risk factors, such as long periods of standing or walking, heavy lifting, night shifts, working hours, or exposure to chemicals with respect to hypertensive disorders during pregnancy. The increasing number of hours worked per week among nulliparous women was associated with premature rupture of membranes (36). In this sense, in the study by Croteau et al. (38), an association between preterm delivery and demanding posture for at least 3 h per day, whole-body vibrations, high job strain combined with low or moderate social support, and a cumulative index composed of nine occupational conditions was found.
High levels of noise (>85 dBA) was found to be another factor possibly associated with an increased risk of the child being born small for gestational age, with OR 1.44 (95% CI 1.01–2.03), compared to noise exposure <75 dBA (29).
The results proposed by Hansen et al. (18) showed that the cumulative incidence rate of sick leaves was 36.1% from the beginning of pregnancy to 29 completed weeks of gestation. Similarly, night work hours and shift work were associated with a higher rate of sick leaves and a dose-response relationship was found between an increase in the number of monthly night shifts and sickness risks of 1.04, 95% CI 1.04–1.05. Similarly, as far as working position and daily lifting between 11 and 20 kg were concerned, there was an association with a higher frequency of sick leaves, compared to the reference groups. An association was also found between high work strain and sick leave frequency. Another study in Amsterdam concluded that prolonged standing during the first trimester was associated with an increased risk of iatrogenic preterm birth (OR = 2.9, 95% CI 1.0–4.97), but other working conditions, such as weekly working hours, physical workload, etc., were not associated with this risk (19). In contrast, the combination of high physical workload with more than 32 h of work per week resulted in three times the risk of iatrogenic preterm birth (adjusted OR = 3.42, 95% CI 1.04–8.21), compared to the reference group.
Consequences of Exposure to Other Work-Related Factors During the Gestational Period
Ronda et al. (24) conducted a study in which they found that, in terms of preterm birth, the risk was highest among female agricultural workers, with 68% higher frequency (followed by housewives with 19% and those in the service sector with 12%). The highest prevalence of low birth weight was found in the group of women in the service sector. According to the analysed results, women working in the service sector and housewives, farmers, and manual workers have 36% and 30% higher frequency of low birth weight at term, respectively. A year later, in 2010, Rosales-Aujang found that working activity was not confirmed as a relevant risk in terms of birth weight and gestational age (25). However, there were significant differences with respect to threatened miscarriage (11.6% and 3.9%), cervicovaginitis (5.1% and 1.3%), and foetal distress (10.3% and 3.9%) for the group of working women, compared to non-working women.
There were a number of studies comparing different occupational groups. In a study, it was found that nurses had significantly higher risk of caesarean section (adjusted OR 1.12 [95% confidence interval (CI) 1.03–1.22]), tocolysis (OR 1.18 [95% CI 1.09–1.29]), and preterm labour (OR 1.46 [95% CI 1.28–1.67]) than non-nurses (26). In the study by Quach et al; (43), some maternal complications were observed, notably an increased risk of gestational diabetes (OR 1.28; 95% CI 1.10–1.50 for manicurists; OR 1.19; 95% CI 1.07–1.33 for cosmetologists), compared to the general population, which further increased when restricted to Vietnamese workers (OR 1.59; 95% CI 1.20–2.11 for manicurists; OR 1.49; 95% CI 1.04–2.11 for cosmetologists). On the other hand, in Texas, Bilhartz and Bilhartz showed that there was a strong linear relationship between occupational classification and the possible development of hypertensive disorders, and their data showed that employed women had a clear risk of about 33% higher than housewives (23).
DISCUSSION
Given that pregnancy implies important changes in the life of the pregnant woman that will affect, among other things, her work situation, the aim of this systematic review was to carry out a study on how work affects and what consequences it has for both the pregnant woman and the foetus. The results show that there are chemical, physical/ergonomic/mechanical, psychosocial, and other work-related factors at work that can affect the normal development of pregnancy and foetal growth.
Based on the chemical factors evaluated in the articles included in the review, exposure to inorganic particles as iron, benzene or ethylene oxide can be associated with low birth weight, miscarriage, risk of preterm birth, and even pregnancy loss (20, 39). In this regard, benzene is known to produce several toxic metabolites that affect rapidly growing cells and cause oxidative damage to cells, and also suppress cell growth, which may justify why exposure to benzene, even at very low concentrations, was significantly associated with low birth weight (49). In contrast, in the study by Ronda et al. (22), carried out in hairdressing salons, they indicated that the chemical agents analysed were not identified as risk factors for pregnant women. Thus, it may depend on the chemical agent to which the workers are exposed and/or that certain direct exposures to some specific chemicals seem to decrease in effect over the years.
In the case of occupational factors, there seems to be an association with the likelihood of hypertensive disorders, low birth weight, preterm birth, and miscarriage, among others. In this sense, belonging during pregnancy to certain occupational groups such as agricultural work, the service sector, domestic work, or manual labour in the industry and the construction sectors may have adverse effects (24). The triggering of such risks could be due, for example, in the case of agricultural workers, to the excessive physical burden of farm work, exposure to extreme temperatures, long and strenuous working hours, etc., which can increase intra-abdominal pressure and lead to uterine contractions and decreased placental blood flow. Pregnant women working outside and inside the home have also been found to be highly vulnerable in this study, as the workload and its low rewards affect them not only physically but also psychologically. According to Bilhartz and Bilhartz (23), stress can cause hypertensive disorders as well as vagal withdrawal, accompanied by decreased parasympathetic response, altered heart rate, and alterations in the maternal immune function. On the other hand, exposure to chlorinated solvents was associated with increased odds of neural tube defects (as spina bifida) and having children with conotruncal heart defects and tetralogy of Fallot (46). This could be explained by the free penetration of these substances into cell membranes, including the placenta.
In relation to physical/ergonomic/mechanical factors during pregnancy, possible negative consequences may be related to the occurrence of pre-eclampsia and hypertension, sick leaves, and preterm birth. In fact, physically demanding occupational conditions, lifting heavy loads during pregnancy and strenuous positions in early pregnancy increase the risk of pre-eclampsia, low birth weight babies, and preterm birth (17–19, 31, 50). This may be due to the limitations that physical and psychological changes produce in the woman’s body during pregnancy, such as postural changes that lead to the appearance of back pain, changes in weight that increase the feeling of fatigue and tiredness, lax ligaments that lead to a certain decrease in tolerance of loads and efforts, displacement of the centre of gravity with the consequent loss of balance, or alterations in circulation that lead to an increase in pressure in the veins, facilitating the appearance of oedemas or varicose veins, among others (17–19, 50). On the other hand, in the study by Snijder et al. (41) there were no consistent significant associations between physically demanding work and working hours in relation to small size for gestational age, low birth weight, or preterm delivery, although they attribute these results to the different types of papers analysed and to the fact that the effects of foetal growth were subtle, as these effects were not reflected at birth. Likewise, in the study by Nugteren et al. (27), no consistent associations were found between any of the work-related risk factors, such as long periods of standing or walking, heavy lifting, night shifts, working hours, or exposure to chemicals in relation to hypertensive disorders during pregnancy. These differences could be explained by the different definitions of physically demanding work that are given nowadays, which makes comparisons difficult. Only one of the studies analysed the effect of high levels of noise related to an increased risk of the child being born small for gestational age (29). Noise can cause activation of the sympathetic and endocrine systems leading to elevated blood pressure, increased heart rate, and increased levels of stress hormones. This excess cortisol over several days can cause the placenta to inhibit the conversion of cortisol into inactive cortisone, transfer unchanged cortisol to the foetus, and cause a decrease in growth (51).
The impact of psychosocial factors on the normal development of pregnancy analysed in the different articles included in the review have yielded contradictory data. Among the studies showing a significant association between psychosocial work-related stress and adverse pregnancy outcomes, the main findings are the triggering of preterm births and low birth weight babies (14, 15). Stress was also associated with working ergonomics, delivery of underweighted babies (8), antenatal depressive symptoms, and early diagnosis of hyperactivity disorder before 8 years of age (48).
This phenomenon could be explained by the fact that, when faced with a high level of stress, the body activates the hypothalamic-pituitary-adrenal axis, causing a release of corticotropin-releasing hormone, which in turn increases glucocorticoid levels and releases the stimulation of oxytocin and prostaglandins, thus favouring the onset of preterm labour (16). In other studies, Larsen et al. (13) have not found a statistically significant association and this may be due to countries with an adequate social support system and efficient legislation for the protection of pregnant women.
In line with the above, it is observed that jobs involving higher risk factors (higher exposure to physical, chemical, and psychological agents), when comparing different occupational groups, have a higher risk of caesarean section, tocolysis, preterm labour (26), and risk for gestational diabetes (43). Likewise, occupations with lower levels of decision authority were associated with increased risks of 12%–23% for hypertensive disorders of pregnancy and preeclampsia and 36%–58% for gestational diabetes, compared to occupations with the highest levels of decision authority (47). Finally, the intensity of night work may lead to an increased risk of miscarriage, especially due to sleep deprivation that causes negative neuroendocrine, immunological, vascular, and behavioural effects, as well as circadian rhythm disturbance and decreased melatonin levels (12, 52).
When work provides the opportunity to redesign jobs, to organise adjustments during pregnancy, to provide support, etc., the causal relationships found could diminish or even disappear, thus making work activity no longer an obstetric risk factor for employed women. Having knowledge of these data allows researchers to establish guidelines for future studies with the aim of clarifying the associations found. It is necessary to delve deeper through a much more complex evaluation of the subject and an evaluation that will allow institutions to determine, with these results, the intervention requirements in each case.
With regard to the limitations found in the present systematic review, it could be highlighted that, as this is a study of the different risk factors present in the working environment of pregnant women, it has not been possible to cover all the works that has been found referring to each factor. Furthermore, this study is mainly descriptive and combines data from multiple sources, which could result in an inherent reporting bias. Similarly, the review does not include conference papers, dissertations, or grey literature. Also, the measurement instruments used were different and, in some cases, the sample was small.
Based on the data obtained through this systematic review, it seems obvious that all the risk categories analysed have some negative effect on pregnancy, i.e., the presence to a greater or lesser extent of such factors can contribute to the appearance of risks that negatively affect the normal development of pregnancy.
The main adverse effects of exposure to chemical factors such as chlorinated solvents, polycyclic aromatic hydrocarbons, iron, benzene or ethylene oxide may be risk of preterm birth, low birth weight, neural tube defects, conotruncal heart defects, and miscarriage. Physical-ergonomic-mechanical factors (strenuous positions as long periods of standing, or increasing number of hours worked per week, and physically demanding conditions as whole-body vibrations, and high levels of noise) may lead to pre-eclampsia and hypertension, sick leaves, lower growth rates for foetal head circumference, premature rupture of membranes, and preterm birth. Similarly, psychosocial factors (high work demands and reduced workplace support) can lead to low birth weight, preterm birth, gestational complications, antenatal depressive symptoms, having children with attention deficit hyperactivity disorder, and miscarriage. Finally, certain occupations such as agricultural work, the service sector, nurses, etc. have an increased risk of developing hypertensive disorders, low birth weight, preterm delivery, and even foetal distress.
The results of the present review suggest that no special protection measures are being applied on a regular basis to pregnant women in the workplace, with the possibility of this being a shared responsibility between public administrations, the company, and the working women.
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The questionnare was sent 0 3,036 women with a esponse rate of 64% (4% for
custent an 48% fo former fight altendants). Spontanoous aborton rates were.
‘smiar for pregnances of women in senice and those who wero not (12.6% vs
11.4%: p = 058) Incuced aborton rates were ower for i senice pregnances
(7.9%) comparec with prognancies of women nol in sanico (21.11%) (0 < 0.001)

Exposuro o high (-85 dBA) levels of cccupationa cise throughoul the prograncy
(fu-tme workers) was assocated with an ncreased sk of the chid boing bom
‘smallfor gesiational age, OR 1.44 (95% CI 1.01-2.03) compared to noise:
xposie <75 dBA. A simiar ncrease was seen folow bith weight OR 136 (95%
GI1.03-1.80) a relato o high vl of nsse. No i associaton vas found for
preterbith. Noconsistent afecs on bith culcomo weo obsened inwomen who
hat worked partme or were on leave of bsence >21 days medan)

Work-priacy conict, low rewiard at work, and precarious working condiions
Sirifcanty predicted symptoms of postpartum deression, even vnen contoling
for feime depression, ansety, ecucaton, party, and age

The sk of preterm birth was increased in wormon ifting hoavy oads during
prognancy (OR 1.40, 95% Ci [0:88, 223) bul not n women with physicaly
Strenuous work (OR 0.98, 95% C [0.66, 1.46). The mean gestatond age in the
eavy g group compared o the reference group was 2.4 days shorter (95%
1036, 4.41)

Workrlatec sk factors for sck leave were i work pace, ow uence, low
recogntion,low ob satisacton, confctin work-ami balance, standing/wakig,
ey Hting, an shit workiight shit. Healh-olated isk factors were bumout,
siress, possibiy o depression,ow work abity,pravous sickeave, and poor sef-
ated heath

There was o sigrifican associaton between diferent work characteristics and
eratal outcomes except fo that betweon working postur, tess, and delvery of
‘sml-for-gestaional-ago babies. Tere was an excoss aleof smal-for-gestatona
age babies and perinatal death among the non-werking group, whie preferm
vy was sgriicanty incroased among thoso who worked voughout the wholo
pregnancy

The most commaniy encountered hazerd was prolonged standing. The maoity of
womenreported hat the workplace prowided no nformation on the safty or rights
ofpregnant women, bl those exposed o atleast four hazards had more access o
such senices (o < 0.05). Thirteen percent may have suffred from depressive
Symptomatclogy. Higherfeve!work-rlated buemout, ower b control, ndrecuced
werkpace suppor were sgnfcanty associted with possile anlenatal depressie
symptoms

Employed women with pregnancies who were calegorised as deprossion and
aruioty were more ey to have ow gestational age food sy, several
elveris, cosarean deivery, and unintonded prognancy. Aso, they were nol
satisodwith their rfant’s sex. Inackiion, women ith soveral delveries ha ower
isk for postpartum doprassion before and afer adjusimentfor confounders (OR =
0.92,95%Ci;0.85-0.97, p < 0.001) and i lowe i o postpartum arsty only
aferadjusiment for conlounders (O = 082, 96% Ci: 075-0.89, p < 0.001)

A physician of nurse had acised 27.7% (95% I 24.5%, 30.9%)ofthem 10 stop.
werking durig pregnancy. Independent preditors ofrecsivng this adice vere
hospiaisation (AR 2.3, 95% Ci 1.7, 2.8) and istory of previous pretem bith (IR
1,6,85% Gl 1.1, 22). Low bith weght under 2500 g) occured 1 5.8% of women
ot advised to top work, n 6.9% of women advised {0 $10p work because of
‘sweling fatque, e, or anothe reason, andin 13.4% of women achised 1010p
warking because of abour, high biood pressure, or vagnal beedng (o < 0.001).
Among women achised 10 5t0p working i th frst seventh manths ofprognancy,
91.7% (95% C) 88.8, 94.5) daivered al 36 or more weeks of gestation

Each source of occupational fatigue was independonty associated wih a
‘signifcanty increased risk of pretem prematuze ruplure of membranes among
Puliparous women but not among mutparous women. The isk of preterm
premature e of membranes ncreased (- =0.002) with an ncreasng number
of sources of occupatondl faigue-not warking outside the home, 2.1%6; working
butnotreporting faigue, 3.7%; workingwith 1 ouceoffatigus, 32%; workingwih
2 sources of fatque, 5.2%; working wih 3 sources of ftigue, 5.1%; and working
Wi 4 or 5 sources o faigue, 7.4%. Thers was 550 2 sgnifcant relaonship o =
0.01)botwoen preterm premalure rupluroof membxanes and an increasing NUTbor
of hours worked per wesk among nuiparous women

A1 24-26 weeks of pregnancy, 31.4% (956/3,043) of pregnant women were on
preventive withdrawal from work. They were more n “high-sirai” 31.19% .
21.1%) and “so-stain’ groups (21.0% vs. 14.2%) than thoso who continued 1o
wark (< 0.0001). The prevalence of major epressive symploms was higher in
W on proventive ithdrawal fom work (10.8%; CI 95%: 8.9-12.9) compared
0 werking women (7.19%; C1 96%: 6.1-8.9)

Rosults showed assodation ofpretorm dofvery with demanding posturefor atlast
3 per day, whole-body vibratons, ighicb rain combined with ow or moderate:
socialsuppot, and a cumalatve index composed o ine ocoupationa condiions.
Tho acjusted 00ds rato increased flom 1010 2.0 for preteem dovery 9 < 0.0001)
andiom1.0102.7 forvery preterm ey (<34 wesks;p =0.0018) asthenumber
of conditons increased rom zero 1o four or more

Mothers who hac igh exposire to narganic partices and had less than 50 days
(mediar) of absence fom work during pregriancy shovied an ncreased risk of
proter bith (OR 1.18; 95% CI 1.07-1.30), ow bith weight (OR 1.32: 5% CI
1.18-1.48), aswelas low izofor estatonal age(OR 1.20: 6% C11.04-1.39).The
increased ks were hiven by exposure o Fon paticles. No incroasedrsks were
foundin assocalion with oxposure o stone and concrto parics. Hoh exposure
o welding fmes was associted with an increased ik of ow birth weght OR
1.22; 95% C1 1.02-1.45) and preterm bith (O 1.24; 96% C1 1.07-1.42)

Work relatecfolngs of siress and diiress weo associaled with increased odds of
antenatal depressive symptoms (O0ds Ratio [OR] = 4.7, 95% confidence Inenval
95%C= 1.3-19.9, Feoingtred at work(OR =9.1,95% Cl=2.6-47.0j andlack of
Support from colkagues (OR = 16.7, 95% O = 2.0-53.1) were signfiantly
associted with antonatal deprossie Syptoms

There were no consistent significant associations betwesn physicaly demanding
warkandworking hours nreltion o smallsize forgesationa age, low B woigh,
or preteem lvery. Women exposed 1 ong periods of tanding hadlowes growth
atos orfostal head ccurmleronce,resutng na reducton of approximately 1 om
8%) of the average head crcumference at bith. Compared wih women
werking <25 wesk, wormen working 25-39 hvweek and >40 iweek had ower
routhates for both ostal weight and head crcuierence,resuting n adference
ofapproximately 1 cm i head orcumierence atbirth and adiference of 148-198 g
in bith weight

The resuits showed a sqnifcant drect reationsip between perceived siress and
bitweight§ = -0.17). However, even though the reatonship between perceied
stress and depression was sigrifcant 1 al hree path models (8 = 061), the
associaion botwoon depression and bith oulcomes was not sgnifcant. Percetied
stess was signifcant assocated wih communiy engagement ( = -0.12) and
incividual resianco (3 = ~0.12). BMI (8 = 0.12) was also sgnifcanty irctly
associted with bithweight. Tho ltent chemical constuct did not show an
assodilon with the bith outcomes

Thore was it @idonco of ncreasad rsk for adverse bith outcomos, but an
‘associaion was observed for sma for gestationa age among Vietnamese
manicuists (OR 1.39; 96% CI 1.08-1.78) and cosmetologsts (OR 1.40; 955% CI
1.08-1.83) when ompared 1o ofher working vomen. Some matemal
‘complcatons were dbserved, notablyanincreased rskior gestatonaliabetes (OR
1.28; 95% CI 1.10-1.50 for mancurst: OR 1.1; 96% I 1.07-1.33 for
‘cosmetoiogits)compared ith the general popuaton,which futhersated when
esircted 1o Vietnamese workers (O 1.59; 95% i 1.20-2.11 for manicursts; OR
1.49; 95% CI 1.04-2.11 for cosmetologist). Adtionaly, an assodiaton for
placenta provia was observed among manicurts (O 1.46; 95%CI 1.08-1.97) and
osmetoogits (OR 1.22;95% Gl 1.02-1.46) comparod iththe gonera popuiation

Warmen wo ergaged in ary rogubrlure-ime physical iy rogardess of ot
et (20 = 0.5,96% CI:035, 12, wero unampioyed (0R = 064, 95% .
021,20, orhacdnonsedentayobs(a0R= 0.71,95%CL0.7, 1 Bweatdecreased
ik of proscianysia

e prvlence of exposise to any sovent among mothers of eural tbe defects
cases (0 = 511, rofacil clets cases (1 = 1163), and contros (1 = 2977) was.
13:1%, 9.6% and 8.2%, respectivey. Exposure {0 Chorinated solvents was
‘associated with ncreased 0dds of neuratube defects (OR = 1.96, C11.34-2.87) i
partcuar spina bifda (OR = 226, C1 1.44-3.59). No sohvent class was stiongly
associted with orofacial cfs n these data

The prevalence of ccrpationsl exposure o poycyolc aromatic hycocarbons was.
10.2% among both case and conrol mothers.In adusted anayss, comparedi 1o,
mthers with o occupatioa polycycic aromati hycocabons exposue, thosein
theMighost quatioof exposira were moxe ke tohave afspring 1 he conalruncal
heart defects group (OR 1.41; 95% G 1.00-2.00) and withteirdogy of Fallot OR
1.83;95% C1 121278

‘Occupations wih owerlvels o decison authorty were associatod ith ncreased
risks of 129%-23% for yperensive disorders of pregnancy and preecampsia and
36%-58% or gestaional dabetes compared 10 ocoupations with he ighest eels
of decision authorty. Passio occupatons had increased risks of 10% for
hypertensive isorders of pregnancy and preecampsia and 15% for gestatonal
iabetes when compared o low stran obs. No signifcantassosatons s found
for high stran occupations:

Amongthcsewto cortuedwoking duing prgrancy, 50 (35.5%) motess repoted
havig obstess cusng pregrarey, anc 210 (20% of he chikn were dgrosed as:
hauig aterton defit yperacti sore bebre  yeas of age. Conpaed win
mhers who reporsd o job stes, the sk octs rako of chid atenton deft
ypeacvty dscrder was 1.91 (95% C1 1.21-0.07) for mohees wih Vey stessi o
uing prograncy and 1,53 (95% i 1.04-2.25) for mthos wih rahar SUEsSAF ot

aOR, adiusted odds ratio.

a8l

10/
n

a1

e

ant

810

10/
10

n

n

10/
"

810

n

s

"

s

w
n

i

s

s

10/
10

w
n

10/
n

1

ot

10

10/
10

w
n

"









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





