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Background & aim: Maternal and environmental risk factors during pregnancy are 
potential threats for poor pregnancy outcomes. This study aimed to evaluate 
maternal and environmental risk factors as predictors of poor pregnancy outcomes 
in female greenhouse workers (FGW). 
Methods: This predictive correlational study was performed on 275 Iranian FGW in 
Kerman, southern province of Iran in 2018. Participants were selected by census 
method from six rural areas with the highest level of greenhouse cultivation. A 
research-made instrument included demographic characteristics, maternal and 
environmental risk factors, and pregnancy outcomes was used to collect data 
through closed interview. All pregnancies were evaluated for the frequency of poor 
pregnancy outcomes. A binary logistic regression was used to predict the role of 
some environmental risk factors on pregnancy outcomes among FGW using SPSS 
software (version 16). 
Results:  Mean age of FGW was 33.26±7.24 years. Among poor pregnancy outcomes 
in FGW; abortion, stillbirth, preterm birth, and low birth weight (LBW) were 
predicted by several maternal and environmental risk factors (P<0.05); while 
abnormality was predicted by only working in a greenhouse during pregnancy 
(P<0.05. None of the maternal or environmental risk factors could predict post-term 
birth (P>0.05). 
Conclusion: Due to both maternal and environmental risk factors being associated 
with poor pregnancy outcomes in FGW, preventive educational intervention 
programs should be considered for this population.  
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Introduction 
Maternal and environmental risk factors have a 

major influence on fetal growth and 
development stages (1-2). A poor pregnancy 
outcome may be caused by specific 
characteristics and conditions that predispose a 
mother to a high-risk pregnancy group or may 
be occurred during the pregnancy process. 
Recent studies have demonstrated maternal 
factors such as young (≤ 18 years) or advanced 

maternal age (≥ 35 years) (3), grand multiparity 
(parity ≥ 5 births) (4), insufficient vitamin and 
mineral supplementation intake (5) first 
trimester bleeding (6) and consanguineous 
marriage (7) increase the risk of poor pregnancy 
outcomes. These maternal risk factors during 
pregnancy can result in serious complications 
for both the mother (e.g. spontaneous abortion, 
severe preeclampsia, antepartum and 
postpartum hemorrhage, iron deficiency 
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anemia, and gestational carbohydrate 
intolerance) and her fetus (e.g. preterm birth, 
intrauterine growth retardation, fetal distress, 
high perinatal mortality rate, congenital 
malformations, and neural tube defects) (3-7).  

In addition, environmental health hazards such 
as air pollution, smoking, exposure to ionizing 
radiation, heavy metals (e.g. lead, selenium, and 
inorganic mercury), agricultural pesticides, and 
moderate-to-heavy work during pregnancy are 
pregnancy risk factors that contribute to 
decreased fetal growth,  gestational length, and 
birth defects (2, 7-11). 

Pesticide exposure is one of the most important 
pregnancy environmental risk factors, especially 
among women who work in agriculture (9). For 
using chemical components, the amount and 
severity of pesticide exposure will increase in 
the greenhouse environment (12). Therefore, 
women who work in a greenhouse, especially 
during pregnancy are identified as a vulnerable 
occupational group. Furthermore, greenhouse 
working is often accompanied by a lack of (or 
improper use of) protective equipment which 
can increase the risk of pesticide exposure and 
adverse pregnancy outcomes. A cross-sectional 
study on Italian pregnant women in greenhouse 
flowers indicated that the most dangerous tasks 
were conducted by pregnant workers without 
personal protective equipment. In this study, 
just 50% of pregnant women who prepared and 
mixed pesticides and 38% of those who applied 
pesticides directly utilized the gloves (13). Also, 
Ribeiro et al. discovered that most flower 
greenhouse workers in Brazil used and 
maintained personal protective equipment 
incorrectly (12). 

More exposure to pesticides in FGW may also 
be affected by environmental factors. Eating 
pesticide-contaminated food and drinking 
water, eating meals during and immediately 
after pesticide spraying activities, and the 
proximity of the greenhouse to the living area 
are all factors that increase pesticide intake (14-
16). There is evidence that high consumption of 
pesticide-laden fruits and vegetables is 
associated with an increased risk of infertility 
and stillbirth (17). In the agricultural area of the 
south of Kerman, a large number of females 
participate in greenhouse activities, however, 
there is little information about their working 

conditions and health-related factors during 
pregnancy. Also, there are not enough research 
studies on the role of both maternal and 
environmental risk factors on birth outcomes 
around the world. Several studies have 
examined only the effects of pesticide exposure 
on pregnancy outcomes in particular 
spontaneous abortion among FGW (18-19). In 
the present study, we investigated the maternal 
and environmental risk factors and their role on 
pregnancy outcomes among FGW in the south of 
Kerman, Iran.  

Materials and Methods 
Data are from a cross-sectional study of 275 

Iranian FGW in Kerman, the southern province 
of Iran during year of 2018. South of Kerman is 
divided into 18 main rural areas that have 
greenhouse cultivation. At first, these areas 
were arranged according to the number of 
greenhouses, then the first six areas with the 
highest level of greenhouse cultivation were 
selected. Finally, the census method was utilized 
for data collection. 

The inclusion criteria were at least one year of 
experience working in a greenhouse, being at 
least one year married, having at least one 
pregnancy experience, and a willingness to 
participate in the study. Primary infertility, 
serious underlying medical conditions, using of 
medications during pregnancy, and having any 
other hazardous exposures such as tobacco 
smoking and X-ray exposures were all exclusion 
criteria. The instrument included demographic 
characteristics and a checklist for determining 
pregnancy risk factors and negative pregnancy 
outcomes. The validity of the questionnaire was 
evaluated using content validity analysis; Then 
it was approved by six experts in reproductive 
health and agriculture studies (CVR=0.99, CVI= 
0.92). The test-retest method was also used to 
assess reliability (r=0.87). In this study, 
pregnancy risk factors included a combination 
of maternal and environmental factors related 
to greenhouse work. Maternal risk factors 
included high-risk pregnancy age (≤18 and ≥ 
35), high parity (five or more births), having a 
consanguineous marriage, vaginal bleeding 
during pregnancy, and not taking daily folic acid 
supplements. Because we only considered 
environmental risk factors related to pesticide 
exposure, female workers who had experienced 
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other environmental factors such as tobacco 
smoking, alcohol consumption, and X-ray 
exposure during pregnancy were excluded from 
the study. Finally, pesticides exposure during 
pregnancy through working in a greenhouse, 
heavy work (> 8 hour/day) in the greenhouse, 
daily consumption of greenhouse products, 
home distance less than 5 km to the greenhouse, 
keeping pesticides at home, working without 
personal protective equipment, eating or 
drinking while working in greenhouse and 
husband's occupation as a farmer were selected 
as environmental risk factors. 

The pregnancy outcomes contained a history of 
abortion, stillbirth, preterm, and post-term 
birth, LBW, and abnormal birth. A separate 
checklist was completed for each pregnancy. 
The interviews took place in a quiet location and 
FGW were given enough time to recall events 
from their pregnancy. They were asked to 

answer the questions accurately, and if 
necessary, the information was double-checked 
with a trustworthy family member or medical 
records. 

The collected data were analyzed using SPSS 
software, version 16 (SPSS Inc., Chicago, IL, USA, 
2007). A binary logistic regression was used to 
predict the effect of maternal and environmental 
risk factors on pregnancy outcomes among 
FGW. P-values of <0.05 were considered 
statistically significant and Odds Ratio (OR) with 
95% confidence interval (95% CI) was 
demonstrated.  

Results 
The mean age of FGW was 33.26±7.24 years 

and the mean greenhouse working experience 
was 7.80 ± 5.54 years. Most participants 
(92.6%) had less than 12th grade of education 
and 32.4% had at least two children.  

Table 1. Frequency distribution of pregnancy risk factors in FGW 

N (%) Variables 

199 (20.4) Yes High-risk pregnancy age 775(79.6) No 
130(13.35) Yes High parity (≥5) 844 (86.65) No 
272 (27.9) Yes Not taking daily folic acid supplement 702 (72.1) No 

80 (8.2) Yes Vaginal bleeding  894 (91.8) No 
378 (38.8) Yes Consanguineous marriage 596 (61.2) No 
553 (54.7) Yes 

Working in a greenhouse during pregnancy 
441 (45.3) No 

74 (7.6) Yes  Heavy work (> 8-hour/day) 900 (92.4) No 
515 (52.9) Yes Daily consumption of greenhouse products 459 (47.1) No 
799 (82) Yes Home distance < 5 km to greenhouse  175 (18) No 
76 (7.8) Yes Keeping pesticides at home 898 (92.2) No 

781 (80.2) Yes Lock of personal protective equipment 
using 193 (19.8) No 

333 (34.2) Yes Eating or drinking while working  641 (65.8) No 
855 (87.8) Yes Husband's occupation as a farmer 119 (12.2) No 
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Table 2. Maternal and Environmental risk factors affecting poor pregnancy outcomes as determined by a logistic regression analysis 

Birth abnormality  LBW Post-term birth Preterm birth Stillbirth Abortion Risk Factors p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) 

0.60 1.31 (0.46-3.77) 0.001* 2.62 (1.47-4.68) 0.92 1.11 (0.11-1.86) 0.02* 2.44 (1.21-5.31) 0.01* 2.22 (1.16-4.26) 0.37 0.77 (0.44-1.35) High-risk 
pregnancy age 

0.36 1.75 (0.52-5.90) 0.38 0.64 (0.23-1.72) 0.73 0.64 (0.05-8.09) 0.55 1.36 (0.48-3.86) 0.03* 2.29 (1.07-4.90) 0.04* 1.18 (1.02-3.21) high parity 

0.95 1.03 (0.37-2.86) 0.67 0.87 (0.46-1.65) 0.64 1.53 (0.24-9.59) 0.04* 0.40 (0.16-0.99) 0.28 0.68 (0.33-1.37) 0.11 0.65 (0.39-1.10) 
not taking daily 
folic acid 
supplement 

0.63 1.38 (0.36-5.21) 0.30 0.56 (0.19-1.66) 0.30 3.38 (0.33-33.89) 0.55 0.63 (0.14-2.86) 0.63 1.27 (0.46-3.47) <0.001* 4.47 (2.53-7.90) Vaginal bleeding  

0.38 0.66 (0.25-1.69) 0.41 1.25 (0.72-2.17) 0.88 0.88 (0.15-5.18) 0.24 0.63 (0.28-1.38) 0.26 0.69 (0.37-1.30) 0.78 1.06 (0.68-1.65) Consanguineous 
marriage 

0.01* 6.14 (1.50-25.03) 0.03* 2.22 (1.04-4.73) 0.67 1.73 (0.12-23.43) 0.27 0.59 (0.23-1.51) 0.02* 0.38 (0.16-0.90) 0.23 1.38 (0.80-2.36) 

Working in a 
greenhouse 
during 
pregnancy 

0.21 0.25 (0.03-2.16) 0.04* 0.13 (0.01-1) 0.18 3.88 (0.53-28.22) 0.38 0.38 (0.04-3.20) 0.65 1.36 (0.35-5.32) 0.19 0.51 (0.18-1.42)  Heavy work (> 
8-hour/day) 

0.66 1.30 (0.39-4.29) 0.56 1.26 (0.57-2.78) 0.45 2.77 (0.18-41.31) 0.93 1.04 (0.37-2.93) 0.03* 2.32 (1.07-5.02) 0.02* 0.48 (0.26-0.89) 

Daily 
consumption of 
greenhouse 
products 

0.34 2.05 (0.46-9.15) 0.89 0.95 (0.45-1.98) 0.10 0.23 (04-1.36) 0.28 1.97 (0.57-6.82) 0.39 0.73 (0.35-1.49) 0.03* 2.21 (1.06-4.58) 
Home distance < 
5 km to 
greenhouse  

0.61 1.39 (0.37-5.24) 0.45 0.65 (0.22-1.95) 0.71 1.53 (0.15-15.57) 0.43 1.58 (0.49-5.09) 0.25 0.31 (0.04-2.37) 0.04* 2.08 (1.02-4.24) 
Keeping 
pesticides at 
home 

0.63 0.75 (0.23-2.43) 0.38 1.33 (0.69-2.56) 0.97 0.96 (0.09-10.21) 0.003* 3.07(1.45-6.50) 0.63 0.82 (0.36-1.83) 0.80 1.06 (0.62-1.82) 
Lack of personal 
protective 
equipment 

0.41 0.67 (0.25-1.76) 0.04* 1.93 (1-3.70) 0.98 0.98 (0.15-6.15) 0.39 1.52 (0.58-3.97) 0.56 0.75 (0.29-1.93) 0.42 1.27 (0.70-2.30) 
Eating or 
drinking while 
working  

0.41 0.42 (0.05-3.34) 0.88 1.06 (0.45-2.51) 0.66 1.65 (0.16-16.40) 0.01* 3.01 (1.25-7.24) 0.01* 2.57 (1.22-5.41) 0.24 1.46 (0.77-2.76) 
Husband's 
occupation as a 
farmer 

*p-value< 0.05
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As shown in Table 1, among the factors for a 
high-risk pregnancy, environmental risk factors 
were observed more frequently than maternal 
risk factors in the participants. Pregnancies 
under the age of 18 years and over the age of 35 
were 14.8% and 5.6% respectively. The number 
of parities reported by women with high parity 
(13.35%) ranged from 5 to 11 among women 
with high parity (13.35%). Lack of folic acid 
supplementation was 27.9% and vaginal 
bleeding occurred in 8.2% of pregnancies. 
Consanguineous marriage was responsible for 
more than a third of all pregnancies. 

Among environmental risk factors, working in 
a greenhouse continued in more than half of all 
pregnancies with a mean of 4.71±3.64 hours per 
day. Only 7.6% of them worked more than eight 
hours per day. Greenhouse products were 
consumed in more than half of pregnancies and 
82% of pregnancies occurred when the houses 
were located near greenhouses (less than 5 km). 
76 pregnancies were keeping the poison at 
home. Most greenhouse workers stated that 
they did not use personal protective equipment 
during pregnancy.  

The abortion rate for all pregnancies was 
10.5% (102 cases). The pregnancy outcome in 
49 cases (5%) was stillbirths and 23 cases 
(2.4%) was a child with abnormality. Preterm 
and Post-term delivery was reported in 3.4% 
(33 cases) and 0.6% (6 cases) respectively. 
Furthermore, LBW occurred 6.5% of 
pregnancies (63 cases). 

The results of the multiple regression analyses 
have been reported in Table 2. Multivariable 
logistic regression modelling indicated that the 
following maternal and environmental risk 
factors related to greenhouse working increased 
poor pregnancy outcomes. 

The independent variables related to abortion 
were high parity (p=0.04, OR= 1.18, CI 95% 
=1.02-3.21), vaginal bleeding (P<0.001, OR= 
4.47, CI 95% = 2.53-7.90), daily consumption of 
greenhouse products (p=0.02, OR= 0.48, CI 95% 
= 0.26-0.89), home distance < 5km to 
greenhouse (p=0.03, OR= 2.21, CI 95% = 1.06-
4.58) and keeping pesticides at home (p=0.04, 
OR= 2.08, CI 95% = 1.02-4.24). 

Five risk factors including high-risk pregnancy 
age (p=0.01, OR= 2.22, CI 95% = 1.16-4.26), high 
parity (p=0.03, OR= 2.29, CI 95% =1.07-4.90), 

working in a greenhouse during pregnancy 
(p=0.02, OR= 0.38, CI 95% =0.16-0.90), daily 
consumption of greenhouse products (p=0.03, 
OR= 2.32, CI 95% = 1.07-5.02), and husband's 
occupation as a farmer (p=0.01, OR= 2.57, CI 
95% =1.22-5.41) were responsible of stillbirth 
changes.  

Also two maternal risk factors including high-
risk pregnancy age (p=0.02, OR= 2.44, CI 95% 
=1.21-5.31) and not taking daily folic acid 
supplement (p=0.04, OR= 0.40, CI 95% =0.16-
0.99); and two environmental risk factors 
including lack of personal protective equipment 
(p=0.003, OR= 3.07, CI 95% =1.45-6.50) and 
husband's occupation as a farmer (p=0.01, OR= 
3.01, CI 95% =1.25-7.24) could predict preterm 
birth changes. 

Although post-term birth not associated with 
any risk factors, pregnancies is accompanied 
with LBW had a significantly increased risk of 
high-risk pregnancy age (p=0.001, OR= 2.62, CI 
95% =1.47-4.68), working in a greenhouse 
during pregnancy (p=0.03, OR= 2.22, CI 95% 
=1.04-4.73), having heavy work (p=0.04, OR= 
0.13, CI 95% =0.01-1) and eating or drinking 
while working (p=0.04, OR= 1.93, CI 95% =1-
3.70).  

Finally, only working in a greenhouse during 
pregnancy (p=0.01, OR= 6.14, CI 95% =1.50-
25.39) was as a predictor of abnormality birth. 

Discussion 
In this study, we examined the predictors of 

poor pregnancy outcomes in FGW in the south 
of Kerman, Iran. Abortion, LBW, stillbirth, 
preterm birth, birth abnormality, and post-term 
birth had the highest frequency, respectively. 

High-risk pregnancy age and working in a 
greenhouse during pregnancy were the most 
common maternal and environmental risk 
factors as predictors of any adverse pregnancy. 
Except post-term birth, the probability of any 
poor pregnancy outcome was associated with at 
least one of the maternal or environmental risk 
factors. The lower percentage of post-term 
births can be attributed to the lack of statistical 
significance. 

The prevalence of maternal factors for a high-
risk pregnancy on FGW has received less 
attention, and most studies have focused on 
environmental risk factors especially pesticides 
exposure, and their effect on pregnancy 
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outcomes. However, the results of such studies 
suggest that greenhouse workers should be 
more educated about healthy pregnancy 
conditions (20-22). However, there are barriers 
to achieving this goal, For example, Kelley et al. 
(year) stated that an appropriate occupational 
and environmental health assessment should be 
included in health service programs provided by 
health care providers, however, health care 
providers do not receive specialized education 
about occupational exposure and its harmful 
effects on adverse reproductive outcomes to be 
able to educate reproductive-aged women (21). 

Our findings revealed that abortion occurred 
among FGW as a result of both maternal risk 
factors such as high parity and vaginal bleeding; 
and environmental risk factors such as daily 
consumption of greenhouse products, the 
proximity of women's residence to the 
greenhouse, and keeping pesticides at home 
during pregnancy. First-trimester vaginal 
bleeding and high parity have been reported as 
strong maternal risk factors for spontaneous 
abortion in some studies. As a result of a 
community-based pregnancy cohort study on 
4510 females with 27% vaginal bleeding or 
spotting showed heavy bleeding in the first 
trimester is associated with a higher risk of 
abortion (23). Also, Al-Shaikh et al. indicated a 
history of abortion was significantly higher in 
grand multiparity (4).  

Many studies (18-19, 24) have found a link 
between pesticide exposure and spontaneous 
abortion. Consistent with our findings 
Vazirinejad et al. (2012) mentioned the role of 
farmers' residence and reported that the risk of 
spontaneous abortion among Iranian pregnant 
women living inside pistachio farms was 6.7 
times higher than the others (19). Although 
there is no direct link between keeping 
pesticides at home and consuming greenhouse 
products with the occurrence of abortion, some 
studies argued that these variables can increase 
the likelihood of adverse health consequences 
and other pregnancy outcomes (25-26). 
Therefore, it can be concluded any condition 
that increased exposure to pesticides may cause 
spontaneous abortion among FGW. 

Stillbirth is another poor pregnancy outcome 
that is influenced by both maternal (high-risk 
pregnancy age and high parity) and 

environmental risk factors (working in a 
greenhouse during pregnancy, daily 
consumption of greenhouse products, husband's 
occupation as a farmer). Waldenström et al. 
stated advanced maternal age is an independent 
risk factor for stillbirth in nulliparous women 
(26). Also, the result of a study in Northern 
Tanzania over eight years, with a prevalence of 
9.44% grand multiparity presented that the 
grand multiparous women had an increased risk 
of stillbirth when compared to women in the 
lower parity group (27). Stillbirth is affected by 
environmental exposure; Razi et al. (?) reported 
that the likelihood of stillbirth increases with 
factors such as living in a residential area near 
the pistachio garden, and any experience 
spraying pistachio. They stated that the OR of 
stillbirth was 14.1 and 5 for the women who 
lived in pistachio gardens and the mothers 
involved in spraying pesticides during 
pregnancy respectively (16). There is also 
evidence that proves paternal exposure to 
agricultural pesticides increases the risk of fetal 
death due to congenital anomalies. Regidor et al. 
explained the offspring of male agricultural 
workers had the highest risk of fetal death from 
congenital anomalies in the area with the 
highest using pesticide. (28). 

The results of this study revealed that preterm 
births were more common in women who 
became pregnant at an inappropriate age, did 
not receive daily folic acid supplementation, and 
did not use personal protective equipment while 
working, as well as, women whose husbands 
were farmers. There are strong evidences that 
show the effect of maternal age on the time of 
delivery (29, 3). These studies suggest pregnant 
women should be aware of the risks of 
pregnancy at a young or advanced age in order 
to reduce complications associated with high-
risk pregnancies. The outcome of studies on 
maternal folate status is still unidentified. For 
example, the findings of a Norwegian cohort 
study demonstrate the amount of supplemental 
folate intake was not significantly associated 
with the risk of spontaneous preterm delivery 
and moreover taking folic acid supplements 
before 8 weeks of pregnancy is associated with 
an increased risk of spontaneous preterm 
delivery (30). However, Li et al. in a meta-
analysis study concluded that with increasing 
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maternal folate levels and folic acid 
supplementation, preterm birth decreases 
significantly (31). In this study, FGW who had 
farmer husbands were three times more likely 
to experience preterm birth. According to some 
studies on male exposure with a variety of 
pesticides was associated with odds ratios of 
two or greater for preterm delivery (32). 

We found that LBW is affected by maternal age 
at pregnancy and some environmental factors 
such as working in a greenhouse during 
pregnancy, heavy work, and eating or drinking 
while working. According to other researches, 
both young and advanced maternal age are 
associated with adverse pregnancy outcomes 
such as LBW (3, 33). Thus, community members 
should be educated on the consequences of 
treating infants with LBW in order to prevent 
teenage pregnancies and prevention of 
pregnancies after the age of 35 years. In 
addition, the results of two studies conducted by 
Ochoa-Acuña et.al (34) and Burdorf et.al (35) 
confirm this study. They showed that not only 
direct exposure to pesticides during pregnancy 
can be associated with LBW, but also high 
concentrations of agricultural pesticides in soil, 
water, and air accompanied by it. Ochoa-Acu˜na 
et.al indicated that a high concentration of 
Atrazine in the drinking water of pregnant 
women in the third trimester was associated 
with an increase of 17–19% in the prevalence of 
LBW (34). Moreover, Jurewicz et.al stated the 
mean birth weight of infants of women who 
performed heavy work inside the greenhouse 
during pregnancy was lower than the infants 
whose mothers worked outside of the 
greenhouse (36). 

Finally, our results show that working in a 
greenhouse during pregnancy increases the risk 
of abnormal birth. This finding is consistent with 
findings recent that higher pesticide exposure 
increases the risk of abnormal birth among 
pregnant women (9, 37). 

Conclusion 
The results of this study showed that a high 

prevalence of maternal and environmental 
pregnancy risk factor among FGW have a 
negative effect on pregnancy outcomes. 
Therefore, health planners and policy makers 
should develop interventions that focus on risk 
reduction strategies. These interventions can 

include educational interventions, workplace 
improvements, legislation regarding the need to 
use protective equipment, and continuous 
research of reproductive results and its factors. 
Also, agencies related to agricultural activities 
should measure the risk of environmental 
hazards on a regular basis and improve 
procedures to protect workers from pesticide 
exposure. 

Acknowledgements 
This study approved by the Research Ethics 

Committee of Jiroft University of Medical 
Sciences (IR.JMU.REC.1397.1). All methods were 
performed in accordance with the relevant 
guidelines and regulations. A written informed 
consent was taken from all of the participants. 

Conflicts of interest 
Authors declared no conflicts of interest. 

References  
1.      Sadiq AA, Poggensee G, Nguku P, Sabitu K, 

Abubakar A, Puone T. Factors associated 
with adverse pregnancy outcomes and 
perceptions of risk factors among 
reproductive age women in Soba LGA, 
Kaduna State 2013. The Pan African Medical 
Journal. 2016; 25: 111.  

2.      Stillerman KP, Mattison DR, Giudice LC, 
Woodruff TJ. Environmental exposures and 
adverse pregnancy outcomes: a review of 
the science. Reproductive Sciences. 2008; 
15(7): 631-650.  

3.      Cavazos-Rehg PA, Krauss MJ, Spitznagel EL, 
Bommarito K, Madden T, Olsen MA, 
Subramaniam H, Peipert JF, Bierut LJ. 
Maternal age and risk of labor and delivery 
complications. Maternal and Child Health 
Journal. 2015; 19(6): 1202-1211. 

4.       Al-Shaikh GK, Ibrahim GH, Fayed AA, Al-
Mandeel H. Grand multiparity and the 
possible risk of adverse maternal and 
neonatal outcomes: a dilemma to be 
deciphered. BMC Pregnancy Childbirth. 
2017; 17(1): 310. 

5.       Hovdenak N, Haram K. Influence of mineral 
and vitamin supplements on pregnancy 
outcome. European Journal of Obstetrics & 
Gynecology and Reproductive Biology. 
2012; 164(2): 127-132.  

6.      Sun L, Tao F, Hao J, Su P, Liu F, Xu R. First 
trimester vaginal bleeding and adverse 
pregnancy outcomes among Chinese 
women: from a large cohort study in China. 
Journal of Maternal-Fetal and Neonatal 



Risk Factors for Prediction of Poor Pregnancy Outcomes  
in Female Greenhouse Workers                                                                                                                                                                          Rahimi T et al. 

J Midwifery Reprod Health. 2024; 12(2):4223-4231.                                                                                                   .                              4230  

JMRH 

Medicine. 2012; 25(8): 1297-1301.  
7.       Naik JD, Kumar R, Mathurkar MP, Jain SR, 

Jailkhani S, Thakur MS. Sociodemographic 
determinants of pregnancy outcome: a 
hospital based study. International Journal 
of Medical Science and Public Health. 2016;  
5(9):  1937-1941. 

8.      Triche EW, Hossain N. Environmental 
factors implicated in the causation of 
adverse pregnancy outcome. Seminars in 
Perinatology. 2007; 31(4): 240-242.  

9.      Nieuwenhuijsen, M.J., Dadvand, P., Grellier, J. 
et al. Environmental risk factors of 
pregnancy outcomes: a summary of recent 
meta-analyses of epidemiological studies. 
Environal Health. 2013; 12 (6): 1-10. 

10. Guilbaud L, Beghin D, Dhombres F, 
Blondiaux E, Friszer S, Ducou Le Pointe H, 
Éléfant E, Jouannic JM. Pregnancy outcome 
after first trimester exposure to ionizing 
radiations. European journal of obstetrics, 
gynecology, and reproductive biology. 
2019; 232(2019): 18-21. 

11. Hanke W, Kalinka J, Makowiec-Dabrowska 
T, Sobala W. Heavy physical work during 
pregnancy--a risk factor for small-for-
gestational-age babies in Poland. American 
Journal of Industrial Medicine.  1999; 36(1): 
200-205. 

12. Ribeiro MG, Colasso CG, Monteiro PP, 
Pedreira Filho WR, Yonamine M. 
Occupational safety and health practices 
among flower greenhouses workers from 
Alto Tietê region. The Science of the total 
environment. 2012; 416: 121-126. 

13. Giannandrea F, Settimi L, Figà Talamanca I. 
The use of personal protective equipment in 
pregnant greenhouse workers. 
Occupational Medicine. 2008; 58(1): 52-57. 

14. Damalas CA, Eleftherohorinos IG. Pesticide 
exposure, safety issues, and risk assessment 
indicators. International Journal of 
Environal Research and Public Health. 
2011; 8(5): 1402-1419. 

15. Shalaby ShEM, Abdou GY, Sallam AA. 
Pesticide residue relationship and its 
adverse effects on occupational workers in 
Dakahlyia, Egypt. Applied Biological 
Research. 2012; 14 (1): 24–32. 

16. Razi S, Rezaeian M, Dehkordi FG, Manshoori 
A, Goujani R, Vazirinejad R. Exposure to 
pistachio pesticides and stillbirth: a case-
control study. Epidemiology and Health. 
2016 30; 38: e2016016. 

17. Chiu YH, Williams PL, Gillman MW, Gaskins 
AJ, Mínguez-Alarcón L, Souter I, Toth TL, 
Ford JB, Hauser R, Chavarro JE; EARTH 

Study Team. Association between pesticide 
residue intake from consumption of fruits 
and vegetables and pregnancy outcomes 
among women undergoing infertility 
treatment with assisted reproductive 
technology. JAMA Internal Medicine. 2018; 
178(1): 17-26.  

18. Arbuckle TE, Lin Z, Mery LS. An exploratory 
analysis of the effect of pesticide exposure 
on the risk of spontaneous abortion in an 
Ontario farm population. Environal Health 
Perspectives. 2001; 109(8): 851-857.  

19. Vazirinejad R, jamalizadeh A, Tajik S, 
Shamsizadeh A. Occupational Exposure to 
pesticides and spontaneous abortion among 
female pistachio farmers: a case-control 
study. Journal of Occupational Health and 
Epidemiology. 2012; 1(2): 67-74. 

20. Jurewicz J, Hanke W, Makowiec-Dabrowska 
T. Niskie ryzyko niepowodzeń ciaz u 
pracownic gospodarstw ogrodniczych w 
Polsce--rezultat bezpiecznych warunków 
pracy czy selekcji zdrowotnej 
pracowników? (Low risk of reproductive 
disorders among female greenhouse 
workers--safe work conditions or health 
selection for the light work. Medycyna 
Pracy. 2008; 59(2): 123-131.  

21. Kelley MA, Flocks JD, Economos J, McCauley 
LA. Female farmworkers' health during 
pregnancy: health care providers' 
perspectives. Workplace Health and Safety. 
2013; 61(7): 308-313.  

22. Runkle J, Flocks J, Economos J, Tovar-
Aguilar JA, McCauley L. Occupational risks 
and pregnancy and infant health outcomes 
in Florida farmworkers. International 
Journal of Environal Research and Public 
Health. 2014; 11(8): 7820-7840.  

23. Hasan R, Baird DD, Herring AH, Olshan AF, 
Jonsson Funk ML, Hartmann KE. 
Association between first-trimester vaginal 
bleeding and miscarriage. Obstetrics and 
gynecology. 2009; 114(4): 860-867.  

24. Petrelli G, Figà-Talamanca I, Lauria L, 
Mantovani A. Spontaneous abortion in 
spouses of greenhouse workers exposed to 
pesticides. Environal Health and Prevention 
Medicine. 2003; 8(3): 77-81.  

25. Rushton L, Mann V. Pesticide-related illness 
reported to and diagnosed in primary care: 
implications for surveillance of 
environmental causes of ill-health. BMC 
Public Health. 2009; 9: 219.  

26. Waldenström U, Cnattingius S, Norman M, 
Schytt E. Advanced maternal age and 
stillbirth risk in nulliparous and parous 



 
Risk Factors for Prediction of Poor Pregnancy Outcomes  
in Female Greenhouse Workers                                                                                                                    Rahimi T et al. 

 

 

4231                                                                                                                                    J Midwifery Reprod Health. 2024; 12(2):4223-4231.   

JMRH 

women. Obstetrics and gynecology. 2015; 
126(2): 355-362. 

27. Muniro, Z., Tarimo, C.S., Mahande, M.J. et al. 

Grand multiparity as a predictor of adverse 
pregnancy outcome among women who 
delivered at a tertiary hospital in Northern 

Tanzania. BMC Pregnancy Childbirth. 2019; 
19 (222): 1-8. 

28. Regidor E, Ronda E, García AM, Domínguez 
V. Paternal exposure to agricultural 
pesticides and cause specific fetal death. 
Occupational and Environmental Medicine. 
2004; 61(4): 334-339.  

29. Fuchs F, Monet B, Ducruet T, Chaillet N, 
Audibert F. Effect of maternal age on the 
risk of preterm birth: A large cohort study. 
PLoS One. 2018; 13(1): e0191002.  

30. Sengpiel V, Bacelis J, Myhre R, Myking S, 
Devold Pay AS, Haugen M, Brantsæter AL, 
Meltzer HM, Nilsen RM, Magnus P, Vollset 
SE, Nilsson S, Jacobsson B. Folic acid 
supplementation, dietary folate intake 
during pregnancy and risk for spontaneous 
preterm delivery: a prospective 
observational cohort study. BMC Pregnancy 
Childbirth. 2014; 14: 375.  

31. Li B, Zhang X, Peng X, Zhang S, Wang X, Zhu 
C. Folic Acid and Risk of Preterm Birth: A 
Meta-Analysis. Frontiers in Neuroscience. 
2019; 13: 1284. 

32. Savitz DA, Arbuckle T, Kaczor D, Curtis KM. 
Male pesticide exposure and pregnancy 
outcome. American Journal of 
Epidemiology. 1997; 146(12): 1025-1036.  

33. Widiyanto J, Lismawati G. Maternal age and 
anemia are risk factors of low birthweight 
of newborn. Enfermería Clínica. 2019; 29: 
94–97.  

34. Ochoa-Acuña H, Frankenberger J, Hahn L, 
Carbajo C. Drinking-water herbicide 
exposure in Indiana and prevalence of 
small-for-gestational-age and preterm 
delivery. Environal Health Perspectives. 
2009; 117(10): 1619-1624. 

35. Burdorf A, Brand T, Jaddoe VW, Hofman A, 
Mackenbach JP, Steegers EA. The effects of 
work-related maternal risk factors on time 
to pregnancy, preterm birth and birth 
weight: the Generation R Study. Occup 
Environal Medicine. 2011; 68(3): 197-204. 

36. Jurewicz J, Hanke W, Makowiec-Dabrowska 
T, Sobala W. Exposure to pesticides and 
heavy work in greenhouses during 
pregnancy: does it effect birth weight. Int 
Arch Occup Environal Health. 2005; 78(5): 
418-426.  

37. Jurewicz J, Hanke W. Ryzyko zaburzeń 
reprodukcji wśród osób pracujacych w 
gospodarstwach ogrodniczych (Risk of 
reproductive disorders in greenhouse 
workers). Medycyna Pracy. 2007; 58(5): 
433-438. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 


