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Background: The majoritiy of abortion risk factors has been classified as environmental and vary
from one place to another. This study aimed to explore the relationship between exposure to
pesticides and spontaneous abortion among female pistachio farmers in Rafsanjan, Iran.

Materials and Methods: In this case-control study, 50 women with spontaneous abortion and 50
women without this history who were matched based on some factors were recruited. Cases and
controls were recruited through the list of all pregnant women who were registered in the rural
health centers of the county. A written consent form was taken. Dependent and independent
variables were experiencing spontaneous abortion and had been exposed to pistachio farms
pesticides, respectively. Data were analyzed using descriptive statistics. Odds ratio was also
calculated to measure the level of risk for spontaneous abortion after exposing to pistachio
pesticides and 95% confidence interval was reported.

Results: About 72% and 22% of mothers with and without spontaneous abortion had experienced
working in pistachio farms during their pregnancy, respectively. There was a significant level of
risk for mothers who had worked in pistachio farms (during their pregnancy) to experience
spontaneous abortion compared to those mothers who did not (Odds Ratio= 9.1, 95%CI=3.7-22.6).
Odds ratio showed an increasing risk of spontaneous abortion among those who helped with
spraying pesticides in pistachio farms compared to those mothers who did not (OR= 9.3,
95%Cl1=2.0-43.7).

Conclusion: Exposure to pesticides has been a major risk for causing spontaneous abortion among
pregnant pistachio farmers in the area of this research. Further investigations are recommended.
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Introduction for preventing, destroying or controlling any
pest” [2]. Pesticides may differ according to
their chemical structure. Pesticides are

Pesticides are mainly utilized in agriculture suspected for causing short-term adverse

for crop - protection. Pesticides —are also health effects as well as for a wide range of

applied in homes and gardens. More than

140,000 tones of pesticides are used annually
in the European Union for agricultural

purposes only [1]. A pesticide is ‘“any
substance or mixture of substances intended
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chronic effects. Acute health effects include
stinging eyes, rashes, blisters, blindness,
nausea, dizziness, diarrhea and death [3, 4].
Chronic effects, which can occur months or
years after the exposure, include cancers,
neurological and developmental toxicity,
immunotoxicity, genotoxicity, respiratory
effects and disruption of the endocrine
system. Pesticides may affect not only the
exposed individual but also subsequent
generations [5-8]. There has been a rising
concern about the adverse effects of
pesticides on human reproduction, ranging
from  subfertility to  abortion and
malformations [9-11].

Abortion could be committed due to some
medical reasons. However, some other sorts
of abortion might happen as a result of
unpredicted factors. These factors result in
spontaneous abortion. Many risk factors have
been known to cause spontaneous abortion
among pregnant women. The big majorities
of these factors are classified as
environmental factors and vary from one
place to another. Sometimes some sorts of
man-made products can cause abortion,
however, these products might be
medications such as thalidomide [12]. The
effect of exposure to X-Ray or other types of
radiations on abortion among pregnant
women has also been well documented.
Occupational and environmental exposures
to farming [13-16] and pesticides [15, 17, 18,
19], have been associated with pathological
disorders such as tumors. Some pesticides
contain alkylureas or amines that metabolize
to nitroso compounds, which have been
associated with neurogenic tumors [19, 20].
A broad range of these products have been
identified so far and most of them would
harm when are, in particular, used in an
abnormal range. Huge amounts of pesticides
are being used in pistachio farms by both
male and female farmers annually.
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This study aimed to explore the relationship
between exposure to pesticides and
spontaneous  abortion among  female
pistachio farmers in Rafsanjan, Iran.

Material and Methods

In this case-control study, 50 women with
spontaneous abortion and 50 women without
this history (giving natural birth) who were
matched to the case group based on some
factors such as age, the number of
pregnancy, social class, place of living,
educational status, and the exposure to
trauma and X-ray during pregnancy were
recruited. Respondents in both case and
control groups were invited to three rural
health centres located in Southeast area of
Rafsanjan, Iran. For selecting cases, all
eligible female farmers, who were registered
as experiencing spontaneous abortion in the
last 12 months, in the three health centres
were listed, based on the date of their
abortion. There were 71 women in the list,
and almost 45 days had passed since latest
spontaneous abortion. In other words,
women in the case group had had a
spontaneous abortion in the last 12 months
and their pregnancy was terminated by
unwanted abortions. The first 50 women
experiencing spontaneous abortion, who
were eligible according to inclusion criteria
of the study were invited. They received
details about the method and the objectives
of the study. A written consent form was
taken from respondents who were willing to
help with the study. The method of the study
was approved by the ethics committee of the
university. Women in the control group were
invited from the list of all women who had a
natural duration of pregnancy and gave births
normality, without experiencing abortion in
the same period of time as women in the case
group (in the last twelve months).
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Inclusion criteria of the study included; ages
between 18 and 40 years, receiving no
medication during pregnancy, and no history
of disease, trauma, smoking and/or exposure
to X-ray during pregnancy. Further to these
criteria, cases who had experienced
spontaneous abortion during the last 12
months were included.

Dependent and independent variables in our
analytical  study  were  experiencing
spontaneous abortion and exposure to
pistachio farms' pesticides, respectively. Data
were collected by trained experts using a
study checklist in interview sessions. The
study checklist included items about the
factors listed above including inclusion
criteria items and some more demographic
factors such as the number of pregnancy,
social class, the place of living (city/village),
educational status and the history of abortion
and its date (months, day, time). Respondents
were interviewed in the health centers. For
the purpose of measuring social class, annual
income of the respondent’s family were
recorded and divided into 12 months.
Monthly family income less than 4000,000
Rls, between 4000,000 and 10,000,000 Rls
and more than 10,000,000 RIs were
considered as low, moderate and high social
class, respectively.

In order to assess the history of exposure to
pesticides, there were few items on the
checklist including; “were you living in or
near a pistachio farm during pregnancy?”,
“did you work in the pistachio farms to spray
pesticide during pregnancy?”, “how often did
you work in the pistachio farms to spray
pesticides during pregnancy (per week)?”,
“how much time, on average (minutes) did
you spend in the pistachio farms to spray
pesticide per each session, during
pregnancy?”.

Positive answer to the first two questions
showed exposure to the pesticides. Data were
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analyzed in SPSS and results were reported
using descriptive statistics methods such as
tables, charts and numerical indices.
Parametric tests (such as t-test) and non-
parametric tests (such as Chi-square) were
used to compare groups where appropriate.
Odds ratio (OR) was also calculated to
measure the level of risk for spontaneous
abortion after exposing to pistachio
pesticides and 95% confidence interval was
reported.

Results

Mean age of respondents in the two groups
of case (a group of mothers with the history
of spontaneous abortion) and control (a
group of mothers without the history of
spontaneous abortion) were 30.8 + 5.8 and
28.9 £ 5.2 years, respectively. There was no
significant difference of age between the two
groups. Distribution of respondents in the
two groups of case and control based on
some demographic variables is presented in
table 1.

As it is presented in the table, there was not
any significant differences between the two
groups of case and control based on the
number of pregnancy, social class, the place
of living, family job, educational status, and
the exposure to trauma and X-ray during
pregnancy. There was no smoker among our
respondents. As it is illustrated in table 2,
98% of mothers with spontaneous abortion
were living inside the pistachio farms,
whereas 88% of mothers in the other group
were living inside pistachio farms during
their pregnancy. Eight percent of mothers in
the case group had a history of experiencing
spontaneous abortion in their family. There
was not spontaneous abortion reported
among the family of mothers in control

group.
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Table 1: Distribution of respondents in the two groups of case and control based on some demographic variables

Spontaneous abortion (groups)

Demographic variables Yes (case) No (control) Total

N % N % N %
The No. of pregnancies
-1 33 66 29 58 62 62
- 12 11 22 15 30 26 26
->2 6 12 6 12 12 12
Educational status
- illiteracy 1 2 0 0 1 1
- primary/secondary 13 26 14 28 27 27
- high school/diploma 29 58 24 48 53 53
- higher 7 14 12 24 19 19
Family job
- labor 36 72 34 68 70 70
- farmer 12 24 16 32 28 28
- other 2 4 0 0 2 2
Living place
- city 47 94 49 98 96 96
- village 3 6 1 2 4 4
Trauma
- Yes 1 2 0 0 1 1
- No 49 98 50 100 99 99
X-Ray
- Yes 0 0 1 2 1 1
- No 50 100 49 98 99 99
Social class
- Low 17 34 16 32 33 33
- Moderate 27 54 28 56 55 55
- High 6 12 6 12 12 12

In order to measure the exposure of
respondents to pesticides used in pistachio
farms, items were asked about their
cooperation in farming activities as well as
their cooperation in spraying pesticides
during their pregnancy. Living place of
mothers during their pregnancy was also
recorded. The distance between the place of
respondents residence during the pregnancy
and pistachio farms was also recorded for
women in the two groups of case and control.
The average of this distance for the two
groups of case and control were 1.7+0.5 and
2.5+1.5 km, respectively. The results of
independent t-test showed that the distance
between the living place of mothers with
spontaneous abortion and pistachio farms
was significantly shorter than this distance
for mothers without the history of abortion
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(t=3.3, df= 98, p< 0.001). The level of risk
for experiencing spontaneous abortion
among mothers who were living inside
pistachio farms was 6.7 times higher (OR=
6.7, 95%Cl= 1 — 57.7) than this risk among
those mothers who were living outside
pistachio farms during their pregnancy
(table2).

The results showed that 72% of mothers with
spontaneous abortion experienced working in
pistachio farms during their pregnancy. This
proportion for mothers in the control group
(without spontaneous abortion) was 22%
(table 2). There was a significant level of risk
for mothers who worked in pistachio farms
(during their pregnancy) to experience
spontaneous abortion compared to mothers
who did not (OR= 9.1, 95% CI = 3.7-22.6)
(table3).
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Table 2: Distribution of mothers in the two groups of case and control based on some effective variables

groups Total
Effective variables case control
N % N %o N %

Living place During pregnancy
- Outside pistachio farms 1 2 6 12 7 7
- Inside pistachio farms 49 98 44 88 93 93

History of abortion in family
- No 46 92 50 100 96 96
- Yes 4 8 0 0 4 4

Farming (working in pistachio

farms)
-No 14 28 39 78 53 53
- Yes 36 72 11 22 47 47
Spraying pesticides
- No 2 4 14 28 16 16
- Yes 48 96 36 72 84 84

Ninety six and 72% of mothers in the two
groups of case and control, respectively,
reported  their spraying
activities in pistachio farms (table2). Odds
ratio calculation showed an increasing risk of

cooperation  in

spontaneous abortion among those who helped
with spraying pesticides in pistachio farms
compared to those mothers who did not (OR=
9.3,95% CI =2.0-43.7) (table 3).

Table 3: The level of risk for experiencing spontaneous abortion among mothers who were facing with some

conditions in which their exposure to pesticides increased

95% Confidence Interval

Categories The level of risk Lower bond Upper bond

Living place During pregnancy

- Outside pistachio farms 1.0 - -

- Inside pistachio farms 6.7 1.1 57.7

History of abortion in family

- No 1.0 - -

- Yes 2.1 1.7 2.6

Farming (working in pistachio farms)

- No 1.0 - -

- Yes 9.1 3.7 22.6

Spraying pesticides

- No 1.0 - -

- Yes 9.3 2.0 43.7
Discussion living, family job, educational status, the

Our results showed that the two groups of
with
abortion were properly matched. There were

mothers and without spontaneous
not any significant differences between the
two groups of case and control based on the

number of pregnancy, social class, the place of
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exposure to trauma and X-ray during
pregnancy and smoking. This shows that the
effect of these factors on the independent
factor (spontaneous abortion) was adequately
controlled. This increases the strength of the
relation between the independent

pesticides)

causal

variable (exposure to and
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dependent variable (spontaneous abortion)
obtained in our study.

There were few variables measured in our
study representing the history of exposure to
pistachio farm pesticides. These include living
place of respondents during pregnancy (inside
or outside the pistachio farms), the distance
between living place of respondents during
pregnancy and pistachio farms (close or far
from pistachio farms), working in pistachio
farms during pregnancy as well as respondent's
cooperation in spraying pesticides in pistachio
farms.

Our findings showed that significantly higher
proportions of mothers with spontaneous
abortion were living inside pistachio farms
during their pregnancy compared to mothers
who had not abortion. Further, mothers with
spontaneous abortion were, significantly,
closer to the pistachio farms during their
pregnancy in comparison with mothers with no
abortion. Also, a very big majority of mothers
with spontaneous abortion (case group) had
the experience of working in pistachio farms
as well as helping with spraying pesticides in
pistachio farms during their pregnancy (72%
and 96%, respectively). Whereas, these
proportions were significantly lower among
mothers in the control group (22% and 72%,
respectively). The risk level of experiencing
spontaneous abortion among mothers who
were facing with these variables was
significantly higher than this risk among
mothers who did not face these variables. The
common point between these variables is that
respondents could have direct contact to
pesticides based on these variables. No
protective equipment is usually used over the
duration of working in pistachio farms by
pistachio farmers. We concluded that mothers
who had direct contact to pesticides (due to
living inside or close to pistachio farms and/or
working in pistachio farms and/or cooperation
in spraying pesticides in pistachio farms
during the pregnancy), had significantly higher
level of risk for experiencing spontaneous
abortion compared to mothers who did not
have this contact.
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Exposure to poisons such as pesticides can be
intentional or unintentional and the effects
vary with the amount of exposure. Similar to
the community of our study, there are many
reports of poisoning by pesticides worldwide
[21]. Unintentional exposure to pesticides
among respondents in our study is due to their
occupational affairs. Pesticides exposure
generates  both  acute and  chronic
disadvantages of which spontaneous abortion
is very important. The effect of exposure to
pesticides on human health is widely measured
[22]. Beseler et al concluded that both acute
high-intensity and cumulative pesticide
exposure may contribute to depression in
pesticide applicators [23]. The disadvantages
of exposure to pesticides have been known for
several decades. For example, the Minamata
episode in the 1950’s in Japan has made it
clear that pregnant women who are exposed to
low concentrations of pesticides (e.g
methimercury) may experience few symptoms
and yet can give birth to severely retarded
children [24]. Exposure to high concentration
of these chemical substances is even more
dangerous and is happening among pistachio
farmers in the area of this study at the moment.
It has been claimed that genetic differences
may have a great effect on toxicity [25]. In our
study we measured the history of spontaneous
abortion among the family of the two groups
of case and control. Our results confirmed that
this history in mothers with spontaneous
abortion was more frequently reported
compared to the other group who did not have
spontaneous abortion. This result could
confirm the effect of genetic factors on
abortion. However, this might be due to
similar job and similar exposure to pistachio
pesticides due to their family occupation e.g.
working in pistachio farms.

Pesticides are classified based on their
chemical structures which include
organochlorides such as DDT and endosulfan,
organophosphorus such as  diazinon,
carbamates such as fenoxycarb, pyrethroids
such as fenvalerate, anilides/anilines such as
metolachlor, phenoxy such as fenoprop
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triazines such as atrazine and propazine,
quaternary such as paraquat ureas such as
metsulfuron. Most of these chemical
substances have been used in pistachio farms.
The method of exposing to pesticides in our
study is a direct contact to sprayed diluted
pesticide into air which is entered into
respiratory system of respondents’ body.
However, it has been reported that dermal
absorption is also suspected to be the main
source of occupational exposure [26]. Further
to our investigation, some studies found
significant high risk of spontaneous abortion
among women directly exposed to pesticides
[27-31]. However, a typical case of poisoning
by cutaneous absorption, will also, develop
headache, confusion, anorexia and a sense of
unreality. It has been reported that over 700
active ingredients are in use worldwide as
pesticides, each with specific chemical and
toxicological properties [26].

It should be declared again that in addition to
the desired effects of crop protection,
pesticides have also shown some adverse
impacts on both human health and the
environment. Humans are at great risk of
exposure through several pathways in
occupational, agricultural and household use.
There are four possible routes for pesticide
exposure including inhalation, oral, dermal
and ocular exposures. Ingestion of food and
water is thought to be the main routes of
pesticide exposure in the general population.
Pesticides may cause reproductive toxicity
with direct damage to the structure of the cells
or as a result of biotransformation into
metabolites, or interference with processes
necessary for the natural homeostasis and
equilibrium.

Conclusion

It is concluded from our findings that exposure
to pesticides has been a great risk for causing
spontaneous abortion among pregnant female
pistachio farmers in the area of this research.
Since there are many other disadvantages of
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exposure to pesticides which are being used in
very high amounts in pistachio farms in
Kerman province (in particular in Rafsanjan),
Southeast, IR. Iran, this problem must be listed
as one of the highest health concerns of local
health headquarters. Further investigations are
also recommended.
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