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Abstract

Assessment of Pesticide Knowledge, Attitudes, and Practices
Among Pregnant Women in Northern Thailand
By Alyson Lorenz

Background and Significance: Birth cohort studies conducted in the United States have
found evidence of a connection between prenatal pesticide exposure and adverse
neurodevelopmental outcomes. This association is currently under investigation in
developing countries such as Thailand, where an estimated 400,000 neonates born each year
are at risk of prenatal exposure due to their mother’s agricultural occupation. Pesticide
exposure in Thailand has been linked to unsafe practices and inappropriate beliefs about
pesticides. However, limited information is available on the knowledge, attitudes, and
practices of pesticide use among women of child-bearing age. Obtaining this information is
essential to understand the factors that influence prenatal pesticide exposure, to develop
interventions that prevent exposure, and ultimately to protect pregnant women and their
children from the health impacts of pesticide exposure.

Methods: Knowledge, Attitudes, and Practices surveys were administered to 76 pregnant
women in northern Thailand. Multivariate logistic regression was used to assess and
quantify the extent to which pesticide-related knowledge and stage of pregnancy predict
pesticide use behaviors. Additional analyses were conducted to inform future interventions
by determining other factors that impact behavior and identifying populations at an elevated
risk of exposure.

Results: Lower knowledge and earlier stage of pregnancy were marginally significantly
associated with unsafe practices in the home, but were not associated with unsafe practices
at work. Women who worked in agriculture before becoming pregnant, applied pesticides in
the home before becoming pregnant, or had a previous child were significantly more likely
to engage in unsafe behaviors in the home during their current pregnancy. Among women
who worked in agriculture, unsafe behaviors at work were associated with unsafe behaviors
at home.

Discussion and Conclusions: Increasing pesticide-related knowledge among pregnant
women in northern Thailand may be effective in promoting safe practices and thus reducing
prenatal exposure. Although unsafe behaviors are associated with other factors such as
occupation and parity, these characteristics are not preventable by nature. Thus, knowledge
remains an important predictor from the perspective of prevention. Knowledge-based
interventions may be most effective when implemented early in pregnancy and targeted to
at-risk sub-populations.
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INTRODUCTION

Pesticides: Definition and Histoty

Pesticides are substances used in agriculture, in communities, and in the home to
control organisms that threaten crop yield, carry disease, or are otherwise unwanted.
Although pesticides were used as early as 2500 BC, the contemporary pesticide era began in
the 1940s with the widespread production and use of DDT (Jones, 1973; Aspelin, 2003).
DDT and other highly persistent organochlorine pesticides were gradually phased out when
they came under public scrutiny after the publication of Sient Spring in the 1960s (USEPA,
1975). The book revealed the devastating ecological impacts of DDT and ultimately led to
the establishment of the United States Environmental Protection Agency (USEPA) in 1970
(Lewis, 1985).

Organochlorine pesticides were replaced with acutely toxic, but less persistent,
organophosphate pesticides. More recently, synthetic pyrethroid pesticides have taken over
a large share of the market. New pesticides are constantly under development in the United
States and worldwide (USEPA, 2011).

Classification

Pesticides can be classified by the type of pest they control, the severity of their
health effects, or their chemical composition. Insecticides, fungicides, rodenticides,
herbicides, and biocides are examples of categories defined by the target pest (Gilden et al.,
2010; USEPA, 2010a). The World Health Organization (WHO) classifies pesticides by the
severity of their potential human health impacts, ranging from unlikely to present acute
hazard to extremely hazardous (WHO, 2009; table 1). These classifications are determined
through toxicological studies using animal models. Finally, classes of pesticides can be

defined by their chemical structure. For example, insecticides are further classified as



organophosphates (OPs), pyrethroids, carbamates, or organochlorines, among many others
(USEPA, 2010a).
Pesticide Exposure and Health Effects

Pesticides are important public health tools that are used to prevent vector-borne
disease and to increase food supplies. However, recent research has shown that pesticides
may also have negative impacts on public health. Studies have demonstrated acutely toxic
effects at high doses, as well as chronic effects at low levels of exposure (Alavanja et al.,
2004). Potential acute health effects of pesticide exposure include skin irritation, eye
irritation, shortness of breath, salivation, nausea, vomiting, abdominal cramps, excessive
fatigue, headache, muscle twitching, and numbness (USEPA, 2005). Extreme cases of acute
pesticide exposure or pesticide poisoning can result in death (Eddleston et al., 2002). An
estimated 1 to 5 million pesticide poisoning incidents occur worldwide each year, mostly in
developing countries (FAO, 2004). The health impacts of chronic exposure to pesticides
include effects on neurodevelopment, the reproductive system, the endocrine system, the
immune system, and cancer (Gilden et al., 2010). Health outcomes such as attention
deficit/hyperactive disorder (ADHD) and Parkinson’s disease have also been linked to
exposure to certain classes of pesticides (Marks et al., 2010; Le Couteur et al., 1999).

Exposure to pesticides can occur through occupational use, residential application,
proximity to agricultural fields where pesticides are applied, and consumption of foods that
have been treated with pesticides (USEPA, 2005). The routes of exposure to pesticides are
oral ingestion, dermal absorption, and inhalation (Gilden et al., 2010). OP, carbamate,
pyrethroid, and organochlorine insecticides have been shown to cross the human placenta,

exposing developing fetuses as well (Stuetz et al., 2001; WHO, 2003; Kalayanarooj and



Nimmannitya, 2003). Prenatal exposure to pesticides is of particular concern due to the
demonstrated neurodevelopmental toxicity of certain classes of pesticides (table 2).

The majority of evidence for developmental neurotoxicity in humans comes from
OP insecticides. The primary mode of action of OP insecticides is inhibition of
acetylcholinesterase, the enzyme that normally breaks down the neurotransmitter
acetylcholine (Jeyaratnam and Maroni, 1994). Observed neurodevelopmental effects of OP
insecticides include reflex abnormalities, reduced birth weight and length, increased reaction
time, and reduced short-term memory and attention (see table 2).

Neurodevelopmental effects resulting from pyrethroid insecticides have been
observed in animal models. These include changes in motor activity, changes in blood-brain
permeability, and higher activity of the dopaminergic system (see table 2). Although reports
on the developmental impacts of carbamates are limited, recent research demonstrated that
this class of insecticides causes acetylcholinesterase inhibition in rats (Moser et al., 2010).
Pesticide Use and Regulation in the Developing World

Due to the potential health effects of pesticides, most countries have developed
regulations to encourage safe use and control production, import, and export. In the United
States, the USEPA has the authority to review pesticide safety, register pesticides for use,
and regulate their import and export (USEPA, 2010b).

Developing countries often have weaker pesticide regulations and lower levels of
enforcement than developed countries (Ecobichon, 2001; Eddleston et al., 2002). Thus,
some pesticides that are banned in the United States due to their demonstrated health or
ecological effects are still used in developing countries (Ecobichon, 2001; Abhilash and
Singh, 2009). In addition, safe practices, such as the use of personal protective equipment

and following recommendations on the labels of pesticide containers, are less common in



the developing world (Ngowi et al., 2007). Although pesticide use in developing countries
accounts for only 25% of the total usage worldwide, 99% of deaths from pesticide poisoning
occur in developing countries (Ngowi et al., 2007). According to the WHO, pesticide
poisoning can be prevented with safe practices and proper precautions (WHO, 1997).
Pesticide Exposure in Thailand

Partially as a result of different practices in developing countries, these populations
have higher levels of exposure to pesticides than people in the developed world. In
Thailand, where approximately 42% of the labor force is employed in agriculture, researchers
have found higher cord blood pesticide levels in women-infant pairs than those found in
similar studies in developed countries (CIA, 2011; Riederer, 2008). In addition, pesticide
detection frequencies and median pesticide concentrations in the urine of children from
Chiang Mai Province in Thailand were higher than those found in the urine of children in
the United States (Panuwet et al., 2009).

The health impacts of these exposures are also evident in Thailand. In 2007, there
were 1,452 reported pesticide poisoning incidents, or 2.3 per 100,000 population
(Kachaiyaphum et al., 2010). The true number of incidents is likely much higher, as reported
incidents include only those individuals who have symptoms that are severe enough to
require medical attention, or who have access to healthcare (Kachaiyaphum et al., 2010).
About 28% of farmers tested by the Ministry of Public Health in 2006 had risky or unsafe
levels of cholinesterase depression, a marker of OP or carbamate pesticide exposure
(Kachaiyaphum et al., 2010). In a study published in 2009, individuals who were
occupationally exposed to pesticides reported pesticide-related signs and symptoms such as
dizziness (88%), headache (91%), difficulty concentrating (13%), numbness in hands or feet

(4%), nausea (82%), and abdominal pain (21%) in the past year (Jintana et al., 2009).



Although agricultural workers are considered to be the major population at risk, the
general population can also be exposed to pesticides through environmental media and
consumption of foods that are contaminated with pesticides. Jaipieam et al. (2009) measured
the concentrations of three organophosphate pesticides in drinking water in Thailand. They
found detectable levels of each pesticide, but the mean levels did not exceed U.S. drinking
water standards (Jaipieam et al., 2009). However, individual samples did contain up to four
times the Australian drinking water guidelines (Jaipieam et al., 2009). Thailand has not yet
developed its own drinking water standards or guidelines for any of the pesticides measured
in this study.

Another study found detectable levels of six different pesticides in domestic water
wells in central Thailand (Hudak and Thapinta, 2005). Notably, four of these pesticides had
been banned over 15 years before the study was conducted. Research also indicates that
pesticide residues found on foods in Thailand could result in health impacts for consumers
(Panuwet et al., 2009).

Pesticide Use and Regulation in Thailand

The use of chemical pesticides in Thailand dates back to World War II, when DDT
was imported to control the spread of malaria (Thai PCD, 2005). Since then, their use has
expanded to agricultural, industrial, and residential pest control. Most pesticides used in
Thailand are imported rather than produced in-country, likely due to the difficulty in
obtaining a permit for production from the government (Thai PCD, 2005). Thus, the
amount of pesticides used is often represented as the amount imported. Using imported
amounts as an indicator, the use of pesticides has grown dramatically. In 2003, over 50,000

tons of active ingredients of pesticides (including insecticides, fungicides, herbicides, and



other classes) were imported into Thailand (Thai PCD, 2005). In contrast, only about 9,000
tons were imported in 1977 (Thai PCD, 2005).

During the Fifth Agricultural Census in Thailand, conducted in 2003, 54% of
agricultural holdings reported using pesticides, with 73% of holdings in the northern region
of the country reporting use (Thai NSO, 2003). A recent study from northern Thailand
found that farmers currently use a number of insecticides, including OP, carbamate,
pyrethroid, and organochlorine insecticides (Plianbangchang et al., 2009). However, about
25% of insecticides used by the farmers in the study were unidentifiable because the
pesticides had been re-packaged into previously-used containers (Plianbangchang et al.,
2009). In addition, one of the pesticides in use had been banned by the government.

The primary pesticide regulation in Thailand is the Hazardous Substances Act of
1992, which put three ministries in charge of regulating hazardous chemicals, including
pesticides (Thai FDA, 2004; Thapinta and Hudak, 1998). Four agencies within these
ministries currently regulate pesticides in Thailand — the Food and Drug Administration, the
Department of Agriculture, the Department of Livestock Development, and the
Department of Fisheries — depending on how the pesticides will be used (Panuwet et al.,
2011). Due to the fragmentation of regulatory authority, pesticide management in Thailand
is disjointed and incomplete. For example, domestic sales are largely unregulated, and the
use of pesticides that have been banned due to their potential human health impacts still
occurs (Panuwet et al., 2011). Further, the proper and safe use of pesticides is largely
uncontrolled (Panuwet et al., 2011).

Pesticide Practices in Thailand
Unsafe practices can lead to observable health effects in workers exposed to

pesticides (Khan et al., 2010). Research suggests that pesticide misuse by Thai farmers



results in pesticide residues on food at levels that may threaten the health of consumers as
well (Panuwet et al., 2009). Studies that administer questionnaires to agricultural workers
have revealed a number of unsafe practices in Thailand.

Of 123 farmers interviewed in a study in northern Thailand, 81% reported reading
the label on pesticide containers (Plianbangchang et al., 2009). However, only 32% reported
reading every topic on the label. Use of personal protective equipment (PPE) was also low,
including wearing gloves (42%), boots (21%), and long-sleeved shirts (21%). The most
common reason for not wearing full PPE was a lack of knowledge about pesticide hazards.
Other reasons included the high cost of the equipment and discomfort due to the humid
climate (Plianbangchang et al., 2009). Only 9% reported showering after handling pesticides
and 16% of farmers claimed that they kept empty pesticide containers at home for other
uses (Plianbangchang et al., 2009).

In another questionnaire on pesticide practices among 90 occupationally exposed
individuals in Thailand, 70% indicated that they used higher than recommended
concentrations of pesticides (Jintana et al., 2009). Only 36% used PPE and only 13% bathed
or changed clothes soon after spraying (Jintana et al., 2009). This study also took
measurements of total blood cholinesterase activity as a marker of OP insecticide exposure.
They found significantly lower levels of acetylcholinesterase activity in those who reported
the unsafe behaviors of using higher than recommended concentrations of pesticides and
not using personal protective equipment (Jintana et al., 2009). Because OP insecticides
inhibit cholinesterase activity, lower levels of acetylcholinesterase activity indicate higher
levels of pesticide exposure. Thus, in this study pesticide exposure was associated with

certain unsafe pesticide practices.



Among 350 chili farm workers in Chaiyaphum Province, safe practices were more
common (Kachaiyaphum et al., 2010). More than half of study participants reported taking
a shower immediately after spraying pesticides (51%), washing their hands immediately after
spraying pesticides (68%), wearing a long-sleeved shirt and trousers while spraying pesticides
(87%), and carefully reading and understanding all instructions for pesticides (62%)
(Kachaiyaphum et al., 2010). However, taking all behaviors into account, only 28% of
participants had “good” pesticide use behaviors, while 61% had “moderate” pesticide use
behaviors, and 11% had “poor” behaviors, according to defined cut-off points
(Kachaiyaphum et al., 2010). Multiple linear regression analysis revealed that abnormal
serum cholinesterase' levels, a marker of anticholinergic pesticide exposure, were associated
with having moderate or poor pesticide-use behaviors (Kachaiyaphum et al., 2010).
Pesticide Attitudes in Thailand

Attitudes about pesticides may impact whether farmers use safe practices.
Community members in a focus group conducted in northeastern Thailand identified
“pesticide poisons” as a community hazard, but indicated that they use pesticides despite this
potential health hazard because it enables them to sell their crops at a higher price (Inmuong
et al., 2009). They also indicated that they know how to prevent pesticide poisoning, but
that they have seen their parents and grandparents use pesticides with no health problems
and are thus not too concerned about poisonings (Inmuong et al., 2009).

Survey results support the findings of this focus group. One study found that
farmers did not seem to associate their individual susceptibility with unsafe pesticide

practices (Alano et al., 2010). In a questionnaire distributed to hundreds of farmers in

! Serum cholinesterase, also called plasma or butyrylcholinesterase, is found in the serum or plasma fraction of
blood. Its only known purpose is to serve as a “sink” which will absorb most of the assault by anticholinergic
chemicals thereby protecting red blood cell and brain acetylcholinesterases (Broomfield et al., 1991; Raveh et
al,, 1993).



10

Pathumthani, most (80%) agreed with the statement that using chemical pesticides is
unavoidable (Buranatrevedh and Sweatsriskul, 2005). However, in contrast to the focus
group findings, 72% of farmers in this study indicated that they were concerned about
pesticides in their body (Buranatrevedh and Sweatsriskul, 2005). In another survey, 67% of
farmers strongly agreed that those in agricultural occupations are at risk of negative effects
from pesticides (Kachaiyaphum et al., 2010). However, only 54% of these farm workers
strongly agreed that using PPE could protect against exposure to chemicals, and only 44%
strongly agreed that pesticide toxicity could cause death (Kachaiyaphum et al., 2010).
Having low perceived susceptibility, determined by responses to these questions, was
associated with abnormal serum cholinesterase levels (Kachaiyaphum et al., 2010). Thus,
farm workers who did not think they were susceptible to the health effects resulting from
pesticide exposure actually had higher levels of pesticide exposure.
Pesticide Knowledge in Thailand

Most information on the state of public knowledge about pesticides in Thailand
comes from surveys among agricultural workers. In one such study, over 75% of chili farm
workers identified oral (96%), dermal (85%), and inhalation (75%) as routes of exposure to
pesticides (Kachaiyaphum et al., 2010). Neurological disease was identified as a risk of long-
term pesticide exposure by 67% of participants (Kachaiyaphum et al., 2010). Respiratory
disease was identified by 77% of participants, while cancer was identified by only 42%
(Kachaiyaphum et al., 2010). About 90% of participants agreed that pesticide residues exist
in soil, ground water, and on fruit, seeds, and vegetables (Kachaiyaphum et al., 2010).
However, only 53% correctly indicated that pesticide residues could exist in the air as well

(Kachaiyaphum et al., 2010). Taking all knowledge questions into account, 31% of
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participants had “high” pesticide-use knowledge, 51% had “moderate” knowledge, and 18%
had “low” knowledge, according to defined cut-offs (Kachaiyaphum et al., 2010).

Many of these studies have recommended the implementation of educational
interventions, which have been shown to be effective in increasing knowledge, altering
attitudes, and improving pesticide practices in Thailand. In Ratchaburi province, the
knowledge, attitudes, and practices (KAP) scores of 33 farmers who participated in a six-
month training program were significantly improved after the training (Janhong et al., 2005;
fig. 1). In another study conducted in Pathumthani, the mean knowledge score among
hundreds of farmers increased following an educational intervention (Buranatrevedh and
Sweatsriskul, 2005; table 3).

Research Justification

An estimated 400,000 neonates born in Thailand each year are at risk of prenatal
exposure to pesticides resulting from their mother’s agricultural occupation (UNICEF, 2010;
USCIA, 2011). However, this number does not take into account other forms of maternal
exposure, including exposure through home use and environmental media, and is thus likely
an underestimate. In addition, large amounts of pesticides are used agriculturally and for
vector control making widespread exposure to pesticides common. The potential health
effects of pesticide exposure for both mothers and their developing fetuses have been
documented. However, limited information is available on the knowledge, attitudes, and
practices of pesticide use among women of child-bearing age in Thailand. Obtaining this
information is essential to understand the factors that influence pesticide exposure, to
develop interventions that prevent pesticide exposure, and ultimately to protect pregnant

women and their children from the health impacts of pesticide exposure.
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Specific Aims

1. To examine the factors that influence pesticide use among pregnant women in an
agricultural community in northern Thailand.

2. To determine whether pesticide use behaviors differ by stage of pregnancy and state
of knowledge about pesticides.

3. To facilitate development of an evidence-based intervention designed to increase
knowledge and safe practices surrounding pesticide use among women enrolled in

later studies.

METHODS
Research Context

Researchers at Emory University’s Rollins School of Public Health and Chiang Mai
University (CMU) are beginning a birth cohort study on the impacts of prenatal pesticide
exposure in Chiang Mai Province, Thailand. The SAWASDEE? birth cohort study will
investigate the long-term effects of 7n utero pesticide exposure in the developing world. The
researchers have received NIH funding to enroll women beginning in Winter 2011 (Riederer,
2008). The study will collect data on prenatal pesticide exposure, maternal health status,
birth outcomes, and neonatal neurological outcomes (Riederer, 2008).

The study population will consist of pregnant women residing in an agricultural
community in Fang District, Chiang Mai Province in northern Thailand (fig. 2; pictured in
appendix 1). This location and population was selected for the study because it is expected
that pesticide exposures will be higher than in previous birth cohort studies and will

therefore provide valuable information about different levels of prenatal pesticide exposure.

> SAWASDEE stands for Study of Asian Women And their OffSpring’s Development and Environmental
Exposures.
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In addition, the study population is hypothesized to have low levels of exposure to other
potentially neurotoxic agents such as methyl mercury, lead, and polychlorinated biphenyls
(Riederer, 2008).

To collect preliminary information for the birth cohort study, a separate cohort of 76
women were enrolled from the antenatal care (ANC) clinic at Fang Hospital in January and
February of 2011 (pictured in appendix 1). Collaborators at CMU administered a survey to
participants, who were distributed across all stages of pregnancy. Preliminary data suggest
that about 50% of these women will be agricultural workers and that their mean age will be
around 26 years (Riederer, 2008). Participation was limited to Thai nationals or foreigners
with health insurance cards who had resided in Fang District for at least nine months before
enrollment.

KAP Survey Development

Knowledge, attitudes, and practices (KAP) surveys help identify knowledge gaps,
behavioral patterns, and commonly-held beliefs in order to increase understanding of the
issue and elucidate targets and themes for interventions (WHO, 2007). They have been
conducted in numerous countries, with various populations, on a multitude of subjects.
KAP surveys focusing on pesticide use have been conducted in developing countries such as
Brazil, Ghana, Egypt, and Thailand (Recena et al., 2006; Ntow et al., 2006; Farahat et al.,
2009; Janhong et al., 2005). However, few of these surveys have focused on a population of
pregnant women. This study works toward addressing the lack of information about factors
influencing pesticide use among pregnant women in the developing world. Evaluation of
the knowledge, attitudes, and practices of pregnant women upon enrollment in the survey
cohort will also facilitate development of an educational intervention on safe pesticide use

for women enrolling in the birth cohort study.
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The KAP survey was developed in December 2009, using questions from previously-
produced materials, with a limited number of additional self-produced questions designed to
address pregnancy-specific issues and project-specific objectives. A literature review
identified published journal articles in which the investigators used a pesticide KAP survey in
the developing world. Through direct contact with the authors of these papers, the principal
investigator obtained the KAP questionnaires used for these studies (Recena et al., 2000;
Sam et al., 2008). Colleagues at CMU provided additional KAP questions from a CMU
survey and a Mahidol University Master’s student thesis (Sorat, 2004). After compiling a list
of appropriate questions from these sources, gaps related to the population and objectives of
this project were identified, and questions to account for this gap were developed.

Pesticide knowledge was evaluated using survey questions regarding pesticide
training, exposure routes, long-term health effects, toxicity symptoms, and effective methods
for preventing exposure. Attitudes were evaluated using questions about responsibility,
susceptibility, effectiveness, and reasons for pesticide use. Safe practices were evaluated
using questions about occupational use, home use, PPE use, and other safety precautions
during and after pesticide spraying. Questions regarding pesticide use were asked prior to
the knowledge and attitude questions to avoid biased answers that may result from reflection
on pesticide hazards and risks.

Additional questions aimed at identifying demographic, occupational, and other
factors associated with pesticide knowledge, attitudes, and practices were also included.
These questions were adapted from the maternal baseline questionnaire used by the

CHAMACOS’ Study group at the University of California at Berkeley, and included

¥ CHAMACOS stands for Center for the Health Assessment of Mothers and Children of Salinas. This is a
Latina birth cohort developed in the Salinas Valley in California which is a predominantly agricultural region
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occupational information, maternal and paternal demographics, medical history, and
pregnancy history.

CMU collaborators translated the final KAP survey into Thai. The survey was pre-
tested among Thai co-workers at CMU and pilot tested among seven pregnant women at the
study site in July 2010. Feedback from survey administrators and test subjects was
incorporated in extensive editing of the KAP survey for clarity, accuracy of translation, and
interview length. Editing was conducted simultaneously in Thai and English by the principal
investigator and CMU collaborators in August 2010. Appendix 2 contains both English and
Thai versions of the full KAP survey used in this study.

The principal investigator developed a coding scheme, codebook, and files for data
entry using Microsoft Excel. CMU collaborators were trained on the coding scheme as well
as data entry procedures. Data entry files were in English, and both versions of the survey
were numbered and labeled in English to ensure proper data entry.

Survey Administration

Participants were enrolled on a rolling basis in January and February of 2011.
Subjects were asked to participate in the KAP study while visiting the ANC clinic at Fang
Hospital. Written consent was obtained using an IRB-approved consent form. Human
subjects approval was obtained at both Emory University and CMU (appendix 3).
Confidentiality was maintained throughout the project. All observations were de-identified
and the list that provides identification was kept at CMU on a computer requiring a
password for access. Interviews were conducted in Thai by three trained survey

administrators.

with many migrant wotkers. The study/centet’s principal investigator is Brenda Eskenazi. For more
information on this study, see http://ehs.sph.berkeley.edu/chamacos/.
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CMU collaborators completed data entry in February 2011 and transmitted the de-
identified data entry files to the United States, where data were analyzed by the principal
investigator.
Data Analysis
In order to analyze the data on knowledge, attitudes, and practices of pesticide use in
the study population, tests for differences in means and proportions and multivariable
analyses were conducted using SAS 9.2 (Cary, NC). Knowledge, attitudes, and practices
scores were calculated using previously-published methods where available (Dasgupta et al.,
2005; Sam et al., 2008; Goldman et al., 2004). A total of seven scores, with one measuring
knowledge, four measuring attitudes, and two measuring practices, were computed.
Continuous measures did not follow a normal or log-normal distribution. Thus, the scores
were dichotomized at the median for the majority of analyses. Univariate analyses were
conducted to examine factors associated with each of the scores, along with additional
variables of interest identified during preliminary analyses. Pesticide practice measures were
used as the outcomes in multivariate logistic regression models to determine whether
knowledge and stage of pregnancy were associated with practices and to quantify these
associations.
Hypotheses
H1. Knowledge about pesticides is a significant predictor of pesticide practices and
retains predictive importance after controlling for demographic characteristics and
other potential confounders.
H2. Pesticide use and the factors that influence pesticide use differ by stage of
pregnancy. Women in more advanced stages of pregnancy use less pesticides and

adopt behaviors to minimize exposures.
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Score Construction and Calculation

Knowledge was assessed using a method modified from Dasgupta et al. (2005),
where a measure termed “misperception” indicated whether the participant correctly
answered at least half of the questions related to pesticide knowledge. Because all
participants in this study answered at least half of the questions correctly, knowledge scores
above the median indicated a high degree of knowledge, while scores below the median
indicated a low degree of knowledge. Correct answers were verified in the literature, and
“don’t know” responses were considered incorrect, based on the approach taken in prior
studies (McCormack et al., 2002). Table 4 presents each knowledge question, the responses
considered correct and incorrect, and the reference used for verification.

Four separate attitude scores were calculated and dichotomized for use in logistic
regression models. First, two pesticide susceptibility attitudes scores were calculated. These
included a measure of the attitudes on personal susceptibility to the health effects of
pesticides ranging from 0 to 4, as well as a measure of the attitudes on the participant’s
child’s susceptibility to the health effects of pesticides ranging from O to 8. The highest
score in this range indicated the highest belief in susceptibility to health effects from
pesticides and a score of 0 indicated the lowest belief in susceptibility to health effects from
pesticides. A third attitude score demonstrated the extent to which the participant believed
they had a personal responsibility for the safe use of pesticides, based on an attitudes score
calculated by Sam et al. (2008). This score ranged from 0 to 12 with higher scores indicating
a higher acceptance of personal responsibility for safe use. These first three attitude scores
were all dichotomized at the maximum score because approximately 50% of participants
scored at the maximum. A fourth attitude score was calculated to indicate the degree of the

participant’s belief in the usefulness of pesticides. This measure was only calculated for
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participants who personally applied pesticides either at work or at home, and was based on
the number of options they specified as reasons for using pesticides. The pesticide
usefulness attitude score ranged from O to 13 and was dichotomized at the mean of 4.2 due
to its approximately normal distribution. Tables 5-8 present the methods for calculating
each attitude score.

Pesticide practice indicators were the number of “risky behaviors” that the
participant engaged in at work and at home, selected due to their potential to lead to
pesticide exposure. This indicator was based on the risky behaviors defined by Goldman et
al. (2004), which included improper handwashing, delayed bathing, lack of protective
clothing, improper storage of clothing, low frequency of house cleaning, eating fruits and
vegetables directly from the field, wearing work shoes into the house, and wearing work
clothes into the house. One additional risky behavior was added to this indicator (storing
pesticides in or around the home). Because not all participants were involved in agricultural
occupations, two separate measures were developed for risky behaviors: at work and at
home. Each of these pesticide practices measures were dichotomized into no risky
behaviors or some risky behaviors. Tables 9-11 present the defined criteria for each risky
behavior and separates the measures into behaviors at work and behaviors at home.
Descriptive Statistics and Univariate Analyses

Descriptive statistics for each variable were calculated and reported as means and
standard deviations for continuous variables and numbers and proportions for categorical
variables. Where questions did not apply to a particular participant (such as asking if the
participant handles pesticides at work when they are not employed), the value for the
variable was set to missing and the participant was excluded from the descriptive statistics

for that variable. Pesticide knowledge, attitudes, and practices as well as demographic
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characteristics were compared between agricultural workers and non-agricultural workers
(defined as those who reported working in agriculture since becoming pregnant, and those
who did not report such an activity) using t-tests* and chi-square tests’. An alpha level of
0.05 was used in all analyses to establish statistical significance. Marginally significant results
were also reported when the association was considered plausible.

Associations between relevant factors and personal characteristics (such as
occupation, stage of pregnancy, and ethnicity) and the seven dichotomized knowledge,
attitudes, and practices scores were examined using t-tests’ and chi-square tests’.
Characteristics associated with each score were identified when the p-value for the
association was statistically significant (a=0.05) or marginally significant (approximately
0=0.1) and deemed plausible. These associations were also examined for stage of
pregnancy.

Multivariate Analyses and Model Construction

Multivariate maximum likelihood logistic regression models were constructed to
further examine and quantify the extent to which knowledge and stage of pregnancy predict
risky behaviors at work and risky behaviors at home. Knowledge was included as a
continuous variable in order to improve precision and ease interpretation of the odds ratio.
Stage of pregnancy was categorized as first trimester and second or third trimester. Both
risky behavior measures were categorized as some or none.

Variables eligible for inclusion in the initial model consisted of the characteristics
that were found to be associated with the outcome in univariate analyses. Variables that

produced unstable estimates, were non-informative or not plausible, or that were a

* For continuous variables that did not follow a normal distribution, Wilcoxon-Mann-Whitney tests (Wilcoxon
two-sample tests, using a t approximation) were used.
® When an expected cell count for the chi-square test was less than 5, Fisher’s exact tests were used.
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component of a score already included in the model were excluded. Eligible variables were
assessed for association with the primary predictor using t-tests’, chi-square tests’, and
univariate linear regression. The initial model used for assessment of collinearity, interaction,
confounding, and precision thus included the outcome of interest, the primary predictor, and
variables associated with both the outcome and the primary predictor (with exclusions as
described above). Participants with missing data for any of the variables included in the
model were excluded from the corresponding analysis. The most appropriate final models
were selected after consideration of collinearity, interaction, confounding, and precision.

Collinearity was assessed prior to consideration of interaction or confounding in
order to eliminate collinear predictors, which can lead to unstable maximum likelithood
estimates (Schaefer, 1983). Condition indices and variance decomposition proportions
(VDPs) were calculated and a collinearity problem was identified when at least one condition
index was approximately thirty or above (Belsley, 1992). Modeled variables with high VDPs
(approximately 0.5) associated with such condition indices were eliminated from the model
in order to decrease collinearity issues in the model and ensure accuracy of maximum
likelihood estimates. To avoid unnecessary elimination, the variable with the greatest
evidence of collinearity (the highest VDP corresponding to the highest condition index) was
removed first, at which point collinearity was re-assessed to determine whether further
removal was required. This was carried out sequentially until no further collinearity issues
were evident.

Interaction was assessed using two-factor interaction terms between the primary

predictor and each variable in the initial model. Examination of interaction was carried out

6 For continuous vatiables that did not follow a normal distribution, Wilcoxon-Mann-Whitney tests (Wilcoxon
two-sample tests, using a t approximation) were used.
7 When an expected cell count for the chi-square test was less than 5, Fishet’s exact tests were used.
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through hierarchical backward elimination of interaction terms as described by Kleinbaum
and Klein (2002). During this procedure, the least significant interaction term was dropped
from the full interaction model, resulting in a new reduced interaction model. After fitting
this new interaction model, the next least significant interaction term was dropped. This
process continued until any interaction terms remaining in the model were significant (Wald
chi-square test, a=0.05). If no significant interaction terms remained after backward
elimination, there was no evidence of interaction in the model and interaction terms were
not included in further procedures. Variables involved in interaction terms were retained in
models during consideration of confounding and precision to ensure that the final model
was hierarchically well-formulated (Kleinbaum and Klein, 2002).

Remaining variables not involved in any interaction terms were assessed for
confounding. Evidence of confounding was present when eliminating a potential
confounder or a group of potential confounders from the “gold standard” model resulted in
a substantial change in the estimated odds ratio for the primary predictor. The gold standard
model was defined as the model including all potential confounders and significant
interaction terms. All possible combinations of predictors were considered, retaining the
primary predictor and any variables involved in interaction terms (including the interaction
terms themselves) in all possible models. All models yielding an odds ratio for the primary
predictor within 10% of the odds ratio from the gold standard model were eligible for
further consideration. Of these, the model with the highest precision, or the smallest
confidence interval, for the odds ratio for the effect of the primary predictor was selected as
the best overall model.

This procedure was implemented for all models of interest, resulting in hierarchically

well-formulated final models accounting for relevant and significant interaction and
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confounding. Thus, these final models provide the most precise and accurate measure of
the true association between the primary predictor and the outcome of interest based on the
data collected.

Elucidating Targets for Intervention

Knowledge gaps were identified using descriptive statistics (means and proportions)
to select the areas where knowledge was least prevalent. Significant differences in pesticide
behaviors and knowledge between agricultural workers and non-agricultural workers were
examined using t-tests® and chi-square tests’. Disparities were identified to inform
interventions that might be geared toward a specific occupational cohort. Knowledge and
behaviors were compared to determine whether specific (rather than general) knowledge of
harmful actions and protective strategies led to correspondingly appropriate decisions
regarding these actions and strategies. Factors associated with inconsistencies in declared
knowledge and reported behaviors were examined using t-tests’ and chi-square tests’ to
elucidate potential targets for intervention outside of simple knowledge dissemination.

Where knowledge was not significantly associated with practices after accounting for
interaction and confounding, multivariate logistic regression models were constructed to
identify the factors most strongly associated with risky behaviors. A simple backward
elimination procedure was implemented, allowing variables other than knowledge to become

a part of the final model. The least significant term was eliminated from the model
sequentially until all remaining terms were significant (Wald chi-square test, =0.05). While

collinearity was addressed prior to backward elimination procedures, interaction and

confounding were not assessed due to the lack of a previously-identified primary predictor.

8 For continuous variables that did not follow a normal distribution, Wilcoxon-Mann-Whitney tests (Wilcoxon
two-sample tests, using a t approximation) were used.
9 When an expected cell count for the chi-square test was less than 5, Fisher’s exact tests wete used.
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This procedure was used to build predictive models for risky behaviors at work and risky
behaviors at home that were not restricted by the selection of knowledge or stage of
pregnancy as the primary predictor.
Model Fit Statistics

Likelihood ratio statistics, R-squared values, and percent concordant and discordant
pairs were calculated to describe how well each model explains the observed data. For
purposes of assessment and comparison of model fit, likelihood ratio tests were conducted
to compare each model of interest to the corresponding model including the intercept only.

This method was selected due to its application as a test for significance as well as ease of
interpretation. A significant p-value (=0.05) for this test indicates that including the

variables in the model improves the fit of the model beyond the information provided by the

intercept.

RESULTS
Demographic Characteristics and Pesticide Use

Demographic characteristics of the participants are presented in table 12. The mean
age was 26 and the 76 participants were relatively evenly distributed throughout the first
(28%), second (33%), and third (39%) trimesters.

Information on agricultural and residential pesticide use is presented in table 13. As
expected, approximately half of the participants (45%) had worked in agriculture since
becoming pregnant. Twenty-three (30%) women, all of whom had worked in agriculture
since becoming pregnant, reported that pesticides were applied at their job. Pesticides had
been applied in the homes of 39 (51%) participants since they became pregnant, with 21

(28%) personally applying those pesticides.



24
Pesticide Knowledge, Attitudes, and Practices: Desctiptive Statistics

Seven total scores were calculated to summarize pesticide knowledge, attitudes and
practices. These are presented in tables 14-16, with significant differences between
agricultural workers and non-agricultural workers highlighted. The median knowledge score
among all participants was 0.86 (table 14). Significantly higher proportions of participants
who did not work in agriculture correctly answered two of the knowledge questions (chi-
square and Fisher’s exact tests, p<0.05). Mean overall knowledge scores did not differ
significantly between agricultural and non-agricultural workers (0.83 and 0.85, respectively;
Wilcoxon test, p=0.10)

Pesticide attitude scores and responses are presented in table 15. Comparisons
between agricultural and non-agricultural workers revealed significant differences in attitudes
on personal responsibility for the safe use of pesticides between the two groups, with
significantly higher mean scores among non-agricultural workers (Wilcoxon test, p<<0.01).

Proportions of participants who reported each risky behavior surrounding pesticide
use can be found in table 16. Among the 34 participants who had worked in agriculture
since becoming pregnant, 16 (47%) regularly engaged in at least one risky behavior related to
their work. Among all participants, 55 (72%) engaged in at least one risky behavior related
to daily life at home (table 16). The mean number of risky behaviors at work was 0.56 out of
a possible 3 (median: 0), while the mean number of risky behaviors at home was 1.4 out of 7
(median: 1). Women who had worked in agriculture since becoming pregnant were more
likely to have engaged in at least one risky behavior at home (chi-square test, p<0.01).
Univariate Analyses

Univariate analyses identified characteristics significantly associated with each of the

seven summary scores, presented in tables 17-23. Higher knowledge was significantly
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associated with having at least some formal education and believing in personal
responsibility for the safe use of pesticides (chi-square test, p<0.05; table 17). Both
measures of risky behaviors were marginally significantly associated with knowledge,
although those with higher knowledge scores were more likely to engage in risky behaviors
at work (Wilcoxon and chi-square tests, p<<0.1; tables 18, 19, 22). Among agricultural
workers, those who engaged in risky behaviors at work engaged in more risky behaviors at
home (chi-square test, p=0.03). Summary tables of the univariate associations between the
seven knowledge, attitudes, and practices scores are presented in tables 24-20.

Women in their first trimester of pregnancy were significantly more likely to engage
in risky behaviors at home (chi-square test, p=0.03; table 19). Univariate associations
between stage of pregnancy (first trimester vs. second and third) and demographics and
other characteristics are presented in table 27. Women in their first trimester were more
likely to be agricultural workers and were less educated than women in later stages of
pregnancy (chi-square tests, p<0.05; table 27).

Model Construction and Multivatiate Analyses

The final model describing the association between knowledge and risky behaviors at
work contained knowledge as the only predictor. There was no data-based evidence of
confounding, as none of the variables associated with risky behaviors at work were
associated with the continuous knowledge score (table 28). However, in order to ensure the
accuracy of the model, eligible variables that were associated with risky behaviors at work
were also assessed for interaction and confounding with knowledge. This analysis led to the
same final model, with no evidence of interaction or confounding (table 29). The
association between knowledge and risky behaviors at work was positive (OR = 1.14) but

not significant (p=0.21; 95% CI: 0.93, 1.40). This model did not demonstrate improved
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predictive performance over a model containing only the intercept (likelihood ratio test,
p=0.20; table 41).

The final model describing the association between knowledge and risky behaviors at
home also contained knowledge as the only predictor. There was no evidence of interaction
or confounding with any of the variables in the initial model (table 30). In the final model,
presented in table 31, the association between knowledge and risky behaviors at home was
negative (OR = 0.87) and marginally significant (p=0.10; 95% CI: 0.74, 1.03). Adding the
predictor of knowledge to the model resulted in marginally but not statistically significantly
improved fit compared to a model containing only the intercept (likelihood ratio test,
p=0.09; table 41).

The univariate association between stage of pregnancy and risky behaviors at work
was far from significant, so the corresponding model was not constructed. The final model
for the association between stage of pregnancy (first trimester or second/third trimester) and
risky behaviors at home included both stage of pregnancy and education, which was found
to be a confounder of the association (table 32). In the univariate model containing only
stage of pregnancy, the odds of engaging in a risky behavior at home among women in their
first trimester were significantly higher than the odds among women in their second or third
trimester (OR = 5.0, 95% CI: 1.1, 23.9). However, in the final model including the
education, the odds ratio for stage of pregnancy was not statistically significant (OR = 4.1,
95% CI: 0.8, 20.6; table 33). The model including both stage of pregnancy and education fit
the observed data significantly better than a model containing the intercept as the sole

predictor (likelihood ratio test, p=0.04; table 41).
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Elucidating Tazgets for Intervention

Targets for a knowledge-based intervention are presented in tables 34 and 35. The
knowledge areas with the lowest median scores were pesticide toxicity symptoms and intake
routes for pesticide exposure (table 34). The question most often answered incorrectly was
related to the health effects of pesticides. Only 5% of participants knew that different
pesticides have different health effects (table 35).

A comparison between the declared knowledge and reported behaviors of
participants in respect to specific harmful actions and protective strategies are presented in
table 36. Although virtually all participants agreed that spraying pesticides in the home could
harm their fetus, 28 (37%) reported using pesticides in the home since they became
pregnant. Similarly, all of the participants who did not wear gloves while using pesticides in
the home indicated knowledge that wearing gloves when handling pesticides was an effective
strategy to prevent pesticide exposure (table 36). Factors associated with these two most
common inconsistencies in knowledge and behaviors are presented in tables 37 and 38.

In further exploring potential predictors of risky behaviors to identify targets for
intervention other than simple knowledge dissemination, the only variable remaining in the
model predicting risky behaviors at work after backward elimination of insignificant
predictors was the number of risky behaviors the participant engaged in at home (table 39).
Agricultural workers who engaged in more risky behaviors at home were more likely to
engage in risky behaviors at work (OR = 2.2, 95% CI: 1.1, 4.5). Having a job involving farm
work before becoming pregnant, using pesticides in the home before becoming pregnant,
having a previous child, and having a high belief in the child’s susceptibility to pesticides

were identified as risk factors for engaging in risky behaviors at home (table 40). Both
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models demonstrated significantly improved fit compared to models containing only the

corresponding intercept (likelihood ratio tests, p<0.05; table 41).

DISCUSSION

Knowledge, Attitudes, and Practices

Participants demonstrated relatively high knowledge about pesticides, with most
participants answering over 80% of questions correctly. Pesticide knowledge was higher in
this study population than in previous studies among agricultural workers in Thailand and
other countries such as Bangladesh and Brazil (Kachaiyaphum et al., 2010; Sam et al., 2008;
Recena et al., 2006). This may be due to this study’s inclusion of non-agricultural workers,
who had higher levels of education and marginally significantly higher levels of knowledge
than agricultural workers. Knowledge did not significantly differ by age, ethnicity, or
income, but those with at least some education were more likely to have higher pesticide-
related knowledge.

Consistent with previous findings, attitudes on personal susceptibility to the health
effects of pesticides were not associated with pesticide practices (Alano et al., 2010).
Participants with lower beliefs in their personal susceptibility to pesticides also believed that
they could develop an immunity to pesticides, a belief that was more common among
agricultural workers. These attitudes may arise as a result of a familiarity with pesticides,
supporting the results of a focus group discussion in northern Thailand where community
members indicated that they were not concerned about pesticide poisonings because they
had seen their parents and grandparents use pesticides without experiencing health problems

(Inmuong et al., 2009). Participants with higher beliefs in their child’s susceptibility to
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pesticides were more likely to engage in risky behaviors at home, again indicating that
believing in susceptibility to pesticides does not play a role in preventing unsafe practices.

Beliefs in personal responsibility for the safe use of pesticides were higher among
non-agricultural workers, who may not need to accept such responsibility on a regular basis.
Unfortunately, agricultural workers, who are more likely to work with pesticides and should
take responsibility for the safe use of pesticides, were less likely to indicate beliefs in the need
for such actions.

Agricultural workers were also more likely to engage in risky behaviors in the home.
However, certain behaviors were only considered risky when the participant had a household
member who worked in agriculture, which was significantly more common among
participants who worked in agriculture themselves (chi-square test, p<0.01). Thus, while it is
difficult to assess the true association between working in agriculture and having unsafe
practices in the home, it is clear that agricultural workers have a greater potential for
exposure to pesticides in the home due to the increased potential for, and engagement in,
risky behaviors.

Risky behaviors among this study population were far less common than among
other populations, including primarily Spanish-speaking pregnant women in an agricultural
community in California as well as agricultural workers in Thailand (Goldman et al., 2004;
Plianbangchang et al., 2009; Jintana et al., 2009; Kachaiyaphum et al., 2010). While this
could be a result of truly safer practices among this population of pregnant women, pilot
testing of the survey indicates that these women may be unlikely to admit to engaging in
risky behaviors due to a desire to please researchers. Although survey design prevented a
bias that could arise from asking about knowledge prior to behaviors, this cultural barrier

could not be completely removed through a simple multiple choice survey.
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Knowledge and Stage of Pregnancy as Predictors of Practices

In this study, risky behaviors were used as a measure of potential pesticide exposure
during pregnancy. Thus, predictors of the odds of engaging in risky behaviors were of great
interest to identify women and fetuses at an elevated risk of pesticide exposure and to reveal
potential targets for future interventions. Higher knowledge was marginally associated with
decreased odds of engaging in risky behaviors at home. On average, the odds of engaging in
risky behaviors at home decreased by 13% for every additional knowledge question
answered correctly. This relationship held after searching for potential confounders and
effect modifiers, indicating that an intervention to increase knowledge among pregnant
women from all backgrounds in the study population could be effective at reducing potential
pesticide exposure in the home. However, it should be emphasized that the association did
not meet the criteria for significance. A study with a larger sample size may be necessary to
confirm the relationship. Knowledge had no marginal or significant effect on the odds of
engaging in risky behaviors at work, perhaps partially due to small sample size (the outcome
was only assessed for the 34 agricultural workers).

Consistent with our hypothesis, women in early stages of pregnancy were
significantly more likely to engage in risky behaviors at home. This was also consistent with
the observation that more women had worked in a job involving potential pesticide
exposure, personally applied pesticides, or had pesticides applied in their home before
becoming pregnant. These observations may indicate that women alter their pesticide use
behaviors when they become pregnant as well as when they advance to later stages of
pregnancy. However, upon controlling for education as a confounder, the relationship
between stage of pregnancy and risky behaviors at home was only marginally significant. It

appears that in our sample population, women in their first trimester were less educated than
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women in other trimesters, thus leading to lower knowledge and more risky behaviors at
home, outside of the effect of stage of pregnancy alone. However, the relationship remained
marginally significant, and with a larger sample size a true relationship between stage of
pregnancy and risky behaviors at home may become more evident. The model including
both stage of pregnancy and education demonstrated significantly improved model fit over a
model containing only the intercept. This indicates that the combination of these variables
resulted in effective prediction of risky behaviors at home among the women in this study.
Stage of pregnancy was not marginally or significantly associated with risky behaviors at
work, again potentially due to small sample size.

Targets for Intervention

Participants had the least knowledge about pesticide toxicity symptoms and intake
routes for pesticide exposure and were highly knowledgeable about populations that can be
harmed by pesticides, including developing fetuses. The observation that knowledge about
the symptoms of pesticide toxicity symptoms was low can be attributed to the fact that this
study population contained non-agricultural workers, who are less likely to be familiar with
pesticide poisonings. The majority of hospitalizations for accidental pesticide poisonings
occur through occupational exposure (Wesseling et al., 1993). Thus, increasing knowledge
of pesticide toxicity symptoms among non-agricultural workers may not be the most
effective use of an intervention. The knowledge areas of greatest interest for future
interventions including all pregnant women in northern Thailand should therefore focus on
intake routes for pesticides, potential health impacts of pesticides, and strategies to prevent
pesticide exposure.

Interventions targeted toward agricultural workers should focus on pesticide toxicity

symptoms, along with providing information about the populations that can be harmed by
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pesticides, an area in which agricultural workers scored significantly lower than non-
agricultural workers. Interventions targeted toward non-agricultural workers should focus
on intake routes for pesticides, potential health impacts of pesticides, and strategies to
prevent pesticide exposure.

Inconsistencies in knowledge and behavior were associated with other potentially
harmful behaviors including risky behaviors at work, smoking, and not taking vitamins. This
indicates that women who continue to use pesticides in the home while they are pregnant
despite the knowledge that doing so could harm their fetus may be prone to engaging in
potentially hazardous behaviors in other aspects of life. For these women, increasing
knowledge about pesticides may not be effective in preventing pesticide exposure.

After exploring the relationships between the predictors of interest and the odds of
engaging in risky behaviors at home and work, it became clear that neither knowledge or
stage of pregnancy alone significantly predicted unsafe pesticide practices. In order to fulfill
the aims of the research, it was necessary to identify other predictors of unsafe pesticide
practices. The “best” predictor of the odds of engaging in risky behaviors at work identified
through backward elimination was the number of risky behaviors the participant reported at
home. Including risky behaviors at home led to significant improvement in model fit
compared to a model containing only the intercept, a target that was not met in the model
containing knowledge as the predictor. The odds of engaging in risky behaviors at work
increased two-fold for each risky behavior the participant reported at home. Although it
does not immediately seem helpful to discover that risky behaviors at work can be predicted
by those at home, it does point to the idea that interventions to decrease the number of risky
behaviors at home may be effective in decreasing risky behaviors at work as well. In

addition, risky behaviors at home may serve as a proxy for risky behaviors at work in future
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studies. Behaviors at home can be assessed among all women enrolling in future studies, as
opposed to behaviors at work, which are specific to agricultural workers and thus can only
be assessed in half of the study population.

Four predictors associated with risky behaviors at home remained significant after
backward elimination. It has already been noted that agricultural workers were more likely
to report risky behaviors at home, so the observation that having a job involving farm work
before becoming pregnant is associated with risky behaviors in the home is not surprising.
This observation helps to identify a group at high risk for potential pesticide exposure during
pregnancy using a characteristic that can be determined quickly and objectively. Similarly,
the observation that participants who used pesticides in the home before becoming pregnant
were more likely to practice unsafe pesticide use behaviors while pregnant is also intuitive
and can quickly allow for categorization into high and low risk of exposure and need for
intervention. However, this characteristic may be more subjective to the potential cultural
barriers described previously. In addition, women with a previous child were significantly
more likely to engage in risky behaviors at home during the current pregnancy. This is
consistent with previous findings that women in the United States were more likely to
engage in harmful behaviors such as use of tobacco and lower utilization of prenatal care
during their second pregnancy than during their first (Blankson et al., 1993). These
observations indicate that women carrying their first child may be more likely to take
precautions and use safe practices during pregnancy. Women carrying a child that is not
their first may need to be reminded that safe pesticide practices during pregnancy are
necessary to protect her developing fetus.

Although the predictors identified in backward elimination are informative to

identify populations at risk of exposure to target interventions, they are not preventable by



34
nature. Thus, pesticide knowledge retains its predictive importance from the perspective of

prevention.

CONCLUSIONS AND RECOMMENDATIONS

Research Strengths

The results of this survey provide much-needed information about the state of
pesticide-related knowledge, attitudes, and practices among pregnant women in northern
Thailand. This population has been largely understudied, as most research in pesticide
exposure focuses on agricultural workers. Examining pesticide use behaviors and the factors
that influence these behaviors among pregnant women provides information about prenatal
exposure in a vulnerable population of developing fetuses. Perhaps most importantly, the
results also suggest that increasing knowledge in this population may promote safe pesticide
practices in the home and at work, thus protecting this vulnerable population. Exploring
this relationship using solely a baseline survey is a novel concept, as most single time-point
studies simply describe the current state of knowledge, attitudes, and practices in the
population of interest. Those that go on to investigate the relationship between knowledge
and behavior usually do so in regard to the effectiveness of a knowledge-based intervention,
using both a baseline and a follow-up study. The methods presented here provide a strategy
to determine whether such interventions have the potential to be successful, to recognize
other factors and characteristics that may influence their success, and to identify sub-
populations and information topics as targets for intervention. Thus, this type of analysis

can serve to inform preventive efforts prior to implementation.
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Research Limitations

Limitations of this research project include survey design, sample size, and lack of a
direct measure of exposure. This survey was based on previously-published work, pre-
tested, pilot tested, and extensively edited to ensure proper translation, coherence, and
relevance. However, survey validation according to defined methods was outside the scope
of this project. Although attempts were made to include questions that would identify
women who blindly answered affirmatively for all options listed under a given topic area, a
method to control for these responses was not identified. Knowledge might be best
measured through open-ended questions, where participants are asked to provide the
information without potentially leading questions or a restricted number of choices.
Additionally, the lack of critical feedback through pilot testing of the survey indicates that
these women may be overly concerned with pleasing the researchers. This could lead to a
culture-specific reporting bias, which may partially explain why safe practices were more
prevalent in this study than in previous findings.

The study was also limited by a small sample size. Although the study included 76
women, it was presumably difficult to detect true relationships between the variables of
interest among the sub-samples in the study such as agricultural workers or women who
personally applied pesticides. For example, the power of analyses predicting risky behaviors
at work among agricultural workers was limited by a sample size of 34.

Additionally, the primary outcomes of interest in this study were proxies for
exposure to pesticides rather than direct measures. Although there is evidence that unsafe
pesticide practices lead to increased exposure, this relationship has not been confirmed
among pregnant women in Thailand or their fetuses (Jintana et al., 2009; Kachaiyaphum et

al., 2010). While it is practical to assume that risky behaviors lead to exposure in this
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population, it can only be stated that they lead to the potential for exposure. Further
research is required to strengthen the results of this study and confirm that the risky
behaviors of interest lead to actual exposure in this population.

As with all surveys, the potential for interviewer bias or incorrect coding of data is of
concern. However, the data entry file provided by the study nurse was in perfect condition
according to the code book provided. This observation is extremely encouraging and
indicates that proper procedures were followed and that errors arising from survey
administration and data entry were minimal.

Conclusions and Recommendations

Consistent with the research hypotheses, pesticide knowledge and stage of pregnancy
appear to have some capacity to predict engagement in behaviors leading to the potential for
pesticide exposure among pregnant women in northern Thailand. However, these
characteristics may not be the best predictors. Unsafe, or risky, behaviors in the home are
associated with occupation and pesticide use before becoming pregnant, as well as parity.
Unfortunately, these predictors are not amenable to behavior change and thus do not offer
an opportunity for prevention. While these characteristics are informative to aid researchers
and public health workers in targeting interventions to populations at an elevated risk of
exposure, knowledge remains an important predictor for preventive purposes.

Further research is necessary to confirm the relationship between pesticide
knowledge and practices, or to determine other factors that better predict practices and offer
opportunities for intervention. Similar survey studies with a larger sample size may provide
more power to detect a true relationship. However, it is also clear that barriers to the
transition of knowledge into behavior exist. Focus groups and qualitative interviews could

help to identify these barriers by providing an opportunity for open discussion that is not
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available through multiple choice surveys. Qualitative research could also remove a potential
cultural bias identified through pilot testing that may have led women to under-report risky
behaviors. Future research should also focus on determining whether engaging in risky
behaviors is associated with actual pesticide exposure for both the woman and her future
child. This could be accomplished using biomonitoring data that will be collected through
the SAWASDEE birth cohort in conjunction with the survey used here, which captures
women’s behaviors surrounding pesticide use during pregnancy.

Meanwhile, interventions in northern Thailand aimed at preventing pesticide
exposure during pregnancy should focus on increasing knowledge about pesticides,
specifically intake routes for pesticide exposure, potential health impacts, and strategies to
prevent pesticide exposure. These interventions should aim to prevent risky behaviors at
home, which are in turn associated with risky behaviors at work. Interventions should be
implemented while women are in their first trimester, as evidence indicates that women may
engage in more risky behaviors during the early stages of pregnancy. When funding is
limited, these interventions should be targeted to the groups identified as most likely to
engage in unsafe pesticide practices during pregnancy. These include women who worked in
agriculture before becoming pregnant, who personally applied pesticides in the home before
becoming pregnant, or who have been pregnant before. Evaluations should be conducted to
determine effectiveness and inform future research and exposure prevention efforts.

Overall, pregnant women in an agricultural community in northern Thailand were
found to be relatively knowledgeable about pesticides. However, many still engage in
behaviors that put them and their fetuses at risk of pesticide exposure and related health

effects. Opportunities for intervention and future research are available, and prevention



efforts should be implemented to protect this unique and vulnerable group of women and

their future children.
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TABLES AND FIGURES

Table 1. Pesticide Classifications from the WHO (Source: WHO, 2009)

WHO Class LD, for the rat
(mg/kg body weight)
Oral Dermal
Ia Extremely hazardous <5 <50
Ib Highly hazardous 5-50 50-200
11 Moderately hazardous 50-2000 200-2000
111 Slightly hazardous Over 2000 Over 2000
U Unlikely to present acute hazard 5000 or higher
40
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Knowledge Attitudes Practices

KAP on safe use of pesticides

M Pretest Posttest

Figure 1. Pesticide Knowledge, Attitudes, and Practices among 33 farmers
before and after a 6-month educational intervention (Source: Janhong et al.,
2005)
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Table 2. Neurodevelopmental toxicity of selected classes of pesticides (adapted
from Bjorling-Poulsen et al., 2008)

Developmental neurotoxicity

Pesticide class . Notes References
reported in humans
Organo- Reflex abnormalities in neonates Young ctal, .
phosphates 2005; Eskenazi
and affected mental development
et al, 2007
Reduced head circumference in Berkowitz et al,
infants and anomalies in Chlorpyrifos | 2004; Engel et al,
primitive reflexes 2007
Reduced birth weight and length Whyatt et al,
and developmental delay at 3 Chlorpyrifos | 2004; Rauh et al,
years of age 2006
. . . Prenatal Grandjean et al,
Visuospatial deficits exposure 2006
L Current . Grandjean et al,
Increased reaction time exposure in
. 2006
children
Reduced short term memory and | Methyl Ruckart et al,
attention parathion 2004
Carbamates No reports found
Pesticide class Developn-rlentatl nEUrotoxiclty | Notes References
reported in animals
Pyrethroids Ahlbom et al,
Increased motor activity, lack of 1994; Briksson
¢ ctvity, fac ctal, 1991;

habituation, changes in mAChR
density

Mouse model

Eriksson et al,
1990; Talts et al
1998

gl

. Moniz et al,
Learning changes Rat model 1990
. .. Husain et al,
Changes in motor activity Rat model 1992
Changes in sexual behavior and .

} .. Lazarini et al,
higher activity of the Rat model 2001
dopaminergic system

Aziz et al, 2001;
Changes in mAChR expression | Rat model Malaviya et al,

1993
Changes o blood-brain Rat model Gupta et al, 1999
permeability

Mouse

Affected deyelopment' (?f model, Farag ct al, 2006
reflexes, swimming ability parental

exposure
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Table 3. Pesticide knowledge scores before and after
intervention (Source: Buranatrevedh and Sweatsriskul, 2005)

Total scores (% of all respondents)

Time <5 69  10-12
Before intervention 104 70.2 19.4
After intervention 5.4 79.9 14.7

Figure 2. Study location. The map on the left shows
Chiang Mai Province; the map on the right shows
Fang District within Chiang Mai Province.
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Correct

Table 4. Knowledge Questions Source
Response
I believe that the following actions could be harmful to
my fetus:
Smoking cigarettes Yes Cotton, 1994
. . Nemours
Hating fruits No Foundation, 2010
L Eustace et al.,
Drinking alcohol Yes 2002
Spraying pesticides in the home Yes Sanborn et al,,
2004
. .. Sanborn et al.,
Spraying pesticides at work Yes 2004
. . Artal and O'Toole,
Light exercise No 2003
Taking vitamins No
Taking supplements No
Exposure to pesticides can have an adverse effect or
. Agree USEPA, 2010c
impact on human health
Do all the pesticides have the same adverse health
effect on the human body? No USEPA, 2010¢
Pesticides can be harmful to the health of:
The general population Yes NCI, 2010
The agricultural workers who apply them Yes Das et al., 2001
Other agricultural workers Yes USEPA, 2005
People who consume the crops Yes g([);l; one et al,
Farm residents Yes USEPA, 2005
Residents of cities and communities near the farm Yes USEPA, 2005
Which of the following are intake pathways for
pesticides?
. .. McKone et al.,
Breathing in pesticides Yes 2007
Getting bit by a mosquito No
Getti deid the ski v McKone et al.,
etting pesticides on the skin es 2007
. .. McKone et al.,
Swallowing pesticides Yes 2007
Consuming foods from farms that use pesticides Yes g/([;)l; one ctal,,
Pesticide containers can be reused safely after cleaning Disagree | USEPA, 2005
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Which of the following can be effective in preventing
pesticide exposure?

Wearing full protective equipment when handling

2. Yes USEPA, 2010d
pesticides
Wearing gloves when handling pesticides Yes USEPA, 2010d
Washing fruits and vegetables before eating them Yes USEPA, 2005
Coverm.g mouth gnd nose with your hand while No Palis et al., 2006
spraying pesticides
Washing hands in the stream after handling v Salvatore et al.,
I es
pesticides 2008
Taking a bath immediately after spraying pesticides Yes ggl(;fg tore etal,,
Washing clothes worn at the farm separate from Yes USEPA, 2005
other clothes
According to your knowledge, the toxicity symptoms
of pesticides can be which of the following?
Headache Yes USEPA, 2005
Watery eyes / sore eyes Yes USEPA, 1999
Heart attack / stroke Yes USEPA, 2005
Nausea / vomiting Yes USEPA, 2005
Excessive salivation Yes USEPA, 2005
Cough / cold / chest pain / breathlessness Yes USEPA, 1999
Skin rash / skin irritation / itching Yes USEPA, 2005
Abdominal pain / diarrhea Yes USEPA, 2005
Muscle weakness / fatigue / body pain Yes USEPA, 2005
Pesticides protect people from pest-related diseases Agree WHO, 2011
Pesticides are poisonous Agree USEPA, 2005
Pesticide hazard can cause death Agree Casey, 1994
You can smoke, drink, and eat during pesticide Disagree | USEPA, 2005
spraying
If T eat and dr%nk near areas where pest'ic‘ides have been Disagree | Fenske et al., 1990
sprayed I will not be exposed to pesticides
Which of the following are potential health impacts of
pesticides?
.. . Eskenazi et al.,
Pesticide poisoning Yes 1999
Cancer Yes USEPA, 2010c
Obesity No
. Kofman et al.,
Slower learning Yes 2006
Irritated skin Yes USEPA, 2010c
Coughing Yes Eskenazi et al.,

1999
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Table 5. Attitudes on personal susceptibility to health Resl? onse 1nc.llcz}t1ng
C 3k higher belief in
effects from pesticides e A
susceptibility
Using a large amount of pesticides for only a short time is not Disaot
harmful to my health Sagree
Using a small amount of pesticides for a long time is not harmful .
Disagree
to my health

*Score ranges from 0-4 with higher scores indicating a higher belief in personal susceptibility to health effects

from pesticides.

“These responses were awarded 2 points, while the opposite response was awarded 0 points. Responses of “not
sure” or “don’t know” (indicating beliefs in between the extremes) were awarded 1 point.

Table 6. Attitudes on future or current children’s

Response indicating

susceptibility to health effects from pesticides” higher b.e lfe.f o
susceptibility

Using a large amount of pesticides for only a short time is not Disaot

harmful to the health of my fetus sagree
Using a small amount of pesticides for a long time is not harmful .

Disagree

to the health of my fetus
Adults are more resistant to pesticides than children Agree
Adults are more resistant to pesticides than babies Agree

*Score ranges from 0-8 with higher scores indicating a higher belief in the participant’s child’s susceptibility to

health effects from pesticides.

“These responses wete awarded 2 points, while the opposite tesponse was awarded 0 points. Responses of “not
sure” or “don’t know” (indicating beliefs in between the extremes) were awarded 1 point.

Table 7. Attitudes on responsibility for safe use based on
Sam et al. (2008)"

Response indicating
acceptance of

develop an immunity to pesticides

responsibility”
It is necessary to read or understand the label of a pesticide
. Agree
bottle or container
If a pesticide is sold in the market it means it is safe no matter .
. Disagree
how or by whom it is used
A pesticide is effective only if its effect can be seen immediately Disacrec
. a
after spraying &
A pesticide is more effective if it is sprayed according to personal
experience and not necessarily according to the recommended Disagree
amount
Every person who uses a pesticide is responsible for its safe use Agree
After using pesticides for a number of years, a person can .
&P years, ap Disagree

*Score ranges from 0-12 with higher scores indicating a higher acceptance of personal responsibility for the safe

use of pesticides.

“These responses wete awarded 2 points, while the opposite tesponse was awarded 0 points. Responses of “not
sure” or “don’t know” (indicating beliefs in between the extremes) were awarded 1 point.
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Table 8. Attitudes on the usefulness of pesticides”

Question indicates
belief in pesticide

usefulness?”
I use pesticides in the home because:

They protect my home and family from mosquitoes Yes
They protect my home and family from other insects Yes
They protect my home and family from rodents Yes
They protect my home and family from termites Yes
They protect my home and family from other pests Yes
They protect my home and family from disease Yes
They keep my home clean Yes
A family member told me to No
Following advice from a doctor, nurse, community leader, N

. o

health volunteer, or government official
Other Yes
I use pesticides at work because:

They kill insects that would harm the plants Yes
They kill other pests that would harm the plants Yes
They get rid of bacteria growing on the plants No
They kill other unwanted plants Yes
They make the plants grow taller Yes
I am told to apply them No
Other Yes

*Score ranges from 0-13 with higher scores indicating a higher belief in the usefulness of pesticides (scored as

missing if the participant did not personally apply pesticides).

"Affirmative responses to these questions were awarded 1 point each, while all other responses wete awarded 0

points.
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Table 9. Risky behaviors defined by Goldman et al. (2004) | COrresponding KAP
survey questions
Sometimes or never washing hands in the field before smoking A20
or eating
Not bathing immediately after work A21
Not wearing adequate clothing to protect against pesticide
exposure (long-sleeved shirt, something to cover the head, and A18, D5, K3
gloves)
Storing or washing farm-worker clothes together with family 18,712
clothes ’
Cleaning the house less than a few times per week C2
Eating fruits and vegetables directly from the field B11A
Household member(s)wearing work shoes from the field into the 14
home
Household member(s)wearing work clothes from the field into 16
the home for more than 30 minutes
Table 10. Risky behaviors at work” Corresponding KAP
survey questions
Someﬁmes or never washing hands in the field before smoking A20
or eating
Not bathing immediately after work A21
Not wearing adequate clothing to protect against pesticide
exposure (long-sleeved shirt, something to cover the head, and Al8

gloves)

*These scores were only calculated for participants who worked in agticulture while pregnant

Table 11. Risky behaviors at home Corresponding KAP
survey questions
Not wearing personal protective equipment when using D5. K3
pesticides in the home ’
Storing ot washing farm-worker clothes together with family 18,712
clothes ’
Cleaning the house less than a few times per week C2
Eating fruits and vegetables directly from the field B11A
Household member(s) wearing work shoes from the field into 14
the home”
Household member(s) wearing work clothes from the field into 16
the home for more than 30 minutes”
Household member(s) storing pesticides from work in or around 113
the home

*Only considered risky when patticipants had household members who worked in agriculture
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Table 17. Factors Associated with Having a Knowledge Score Below the Median

67

Factors Associated with Lower Enowledpe p-value Test Used
Having a job where pesncides are used (L0580 Chi-square
Weanng a scarf ar work famong apriculural workers) 00159 Chi-square
Mot receiving pesticide training (03246 Fisher's exact
l%clnmn;::f_dta:;:jz:ﬁ::;:rn; ffecove only if the effects are seem 0.0003 Chi-square
l".u:l::c](r:fd::;r[::c;:ic:szla::k:fiicn?: only if they are spraved 00507 Chisquare
Having no formal education (L0258 Chi-square
Mor being Thai (L0905 Chi-square
Mor taking vitaming before becoming pregnant (0030 Fisher's exact
Baby's father having ne formal education 00968 Chi-square
Mot reporting experiencing pesticide effeces 0027 Chi-square
Fewer risky behaviors at work I Wilcoxon
Lower responsibility ardrades 00170 Wilcoxwon

Table 18. Factors Associated with Engaging in At Least One Risky Behavior ar Work

Factors Associated with Risky Behaviors at Work

p-value

Test Used

Mot washing fruits and vepetables before becoming pregnant

Gretong fruits and vepetables divectly from the field since becoming
pregnant

Having pesticides applied in the home since becoming pregnant

Having pesticides applied in the home before becoming pregnane

Mot knowing that mosquite bites are not a potencial ineake route
for pestcides

Mot having pesticide training

Higher knowledpe of pesticide toxiciry symptoms

Knowing thar pesocides are not always more effective when
sprayed according to personal experience

Younger ape
Personally applving pesticides to pets since becoming pregnane
Higher knowledge scores

Muore nsky behasiors ar home

00782

LIS

HEIE
LIRS

00570

00418
(0343

00755
00392
(085
0265

Fisher's exact
Chi-square

Chi-square

Chi-square

Chi-square

Chi-square
Chi-square
T-test
Fisher's exact
Chi-square

Wilcoxon



Table 19. Factors Associated with Engaging in At Least One Risky Behavior at Home
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Factors Associated with Risky Behaviors at Home p-value Test Used
Tromester 1 (vs. trimesters 2 and 3) (0292 Chi-square
Working in agriculure since becoming pregnant (10154 Chi-sgquare
Having a job where pesticides are used since becoming pregnanc (L0 5l Chi-square
Doing farmwork before becoming pregnant MEEIEES Chi-square
(?c;;i-?jl:;::;;:rr;i;ﬁ::mh]cﬁ directly from the field before 0.0168 Chi-square
Having pestcides applied in the home since becoming pregnant 42 Chi-sguare
Personally applving pesticides in the home before becoming 0.0051 Chi-square
pregnant
Believing thar adults are more resistant to pesticides than children MREET Fisher's exace
Believing that adults are more resistane to pesticides than babies LRETRRY Fisher's exace
Having no formal education {11066 Chi-square
Having an lower income 01138 Chi-square
Being born outside of Thailand (0843 Chi-square
Having a previous child (L0353 Chi-sguare
Having ar least one child living in the home (0526 Chi-square
Lower knowledge scoves (0786 Wilcoxon
Higher hFlicFi in thelr child's suscepability oo the health effects of 0.0150 Chi-square
pesticides
Higher beliefs in the vsefulness of pesncides 1ils Chi-square



Table 20. Factors Associated with Lower Beliefs in Personal Suscepubility to the

Health Effects of Pestcides
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Factors Associated with Lower Personal Susceptibility

Attitudes p-value Test Used
Mot knowing that pesocides can harm agniculoural workers other .

than the inr]-:ml': that apply them * 0.0393 Fisher's cxact
Mot knowing that vou cannot safetly reuse pesticide containers (LE05 Fisher's exact
knowing that sabvanon is a pesticide tosiary sympiom (e 3 Fisher's exact
Mor knowing T]'l:.l[ vou should not smoke, drink, and ear while 0.0502 Fisher's exact

spraving pestcides
Mot belisving that you can be exposcd oo pesocdes if vou cat and .

drink nmt'ﬂﬂ_'ai.u'h:n: pn:ﬁTi.ciI;r_'i have Ezcn :’-pl‘;‘l!.‘t_'d:l 0.0831 Fisher's cxact
Believing that all pesticides sold on the markert are safe (267 Fisher's exact
Believing that vou can develop an immunity o pesticides < (L.00H Fisher's exact
Mot knowing that cancer 15 a potental health effect of pesncides (L1157 Fisher's exact
Lorwer knowledpe of pesticide health impacts IR TR Fisher's exact
Having enough income to live off of i 59 Fisher's exact
Mor having a child at home (0BG Chi-soquare
hqa;:;ﬁ:t:;g effects of pesticide or other environmental 00935 Chi-square
Lovw child's suscepribility amimdes < (L.00H Chi-square



Table 21. Factors Associated with Lower Beliefs in The Child's Susceptibility to the

Health Effects of Pestcides
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Factors Associated with Lower Child's Susceptibility Attitudes p-value Test Used
Hosg i sl e e ome o (g B g s o
Using personal protective equipment when spraying pesticides in the )

home” 01194 Fizher's exact
Mot having pesoades applied in the home before becoming prepnant (LR09 Fisher's exact
Knowing thar cating fruirs and vegetables does not harm the fetus (L0502 Fisher's exact
\cu;-:;{t;ni]::asp]:;:utﬂj: can harm agricultural workers other than the 0.0903 Fisher's exact
Mot knowing that pestcides can harm people who consume the crops (L1310 Fisher's exact
hn:r;::fuim[ covering the mouth does nor effectively prevent pesticide 0.0087 Chi-square
Knowing that salivarion 1s a pesnode toxicity symptom 0.0325 Chi-square
\l:u;::;::-dl:f that you should not smoke, dnnk, and eat while spraying 0.0291 Fisher's exact
Believing thar all pesticides sold on the marker are safe (L0543 Chi-square
Believing that you can develop an immunity o pestcdes (L1300 Fisher's exact
Mot knowing that cancer is a porental health effect of pesticides (L1002 Fisher's exact
Lenwer pesticide health impact scores 00979 Fisher's exact
Mot using pesticides o concrol mosguitoes 00476 Fisher's exact
Mot using pesticides o conrrol rodents 00630 Fisher's exact
Mot using pesticides for disease protection 0.0445 Fisher's exact
Mot using pesticides o keep the house clean’ 00307 Fisher's exact
Howsemates not stomng pesocides (L0350 Chi-square
Mot personally applying pestcides on pers since becoming pregnant 0.1243 Fisher's exact
Fewer risky behaviors at home L0k Wilcoxon
Lower beliefs in personal susceptibility to the health effecrs of pesocides = (L0001 Chi-square
Lenwer beliefs in the usefulness of pesricides 00538 Fisher's exact
Lowwer beliefs in the usefulness of pestcides (LRG0 1-TCst

"Among those who personally applied pesticides in the home



Table 22, Factors Associated with Lower Beliefs in Personal Responsibility for the

Safe Use of Pesdcides

Factors Associated with Lower Responsibility Aritudes p-value Test Used
Working since becoming pregnant 0.0917 Fisher's exact
Working in agriculture since becoming pregnant 0.02606 Chi-square
Doang farmework before becoming pregnane (L0026 Chi-square
Belicving that exercise can harm the fetus 00189 Fisher's exace
Lowrer knowledge of actions that can harm the ferus 01016 Wilcoxon
Mot knowing that pesticides can harm consumers who eat the 0.0691 Fisher's exact
CIOPS
Mot knowing that pesticides can harm residents near the farm 00167 Fisher's exact
Lowrer knowledpe of the populations thar can be harmed by 0.0261 Wilcoxon
pestcides
Nnt_ kg a-‘.'l.-'i:!'lg. that mosquino bites are not a porential intake route 0.03&T Chi-square
for pesticides
Lower knowledpe of the intake routes for pestcides 00176 Wilcoxon
Mot having pesticide mraining (.0128 Fisher's exact
Lonwer knowledge of the porential health impacrs of pestcides 010441 Chi-square
Having no formal educaton < (0] Chi-square
Having an lower income (.0299 Chi-square
Mot being Thai (LO00E Chi-square
Mot being born in Thailand (0,000 Chi-square
Child's father not being Thai (1O Chi-square
Child's father not being born in Thailand 0.0007 Chi-square
Child's father having no education (0,000 Chi-square
Mot separating work clothes from other clothes in the laundry 00716 Fisher's exact
Lower conperanon (fair/ poor va good /excellent) (004 Fisher's exace
Lonarer knowledpe score 00313 Chi-square
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Table 23, Factors Associated with Lower Beliefs in the Usefulness of Pesticides

Factors Associated with Lower Usefulness Attitudes

p-value

Test Used

Having a job where pesticides were nsed since becoming prepnant

Having pestcides applied ourside the home only (vs. inside only
or both)

Mot applving pestcides before becoming pregnant

Mot knowing that pesticides can harm residents near the farm

More knowledpe of the effective stratepies to prevent pesticide
CXpOsLE

Mot believing thar pesocides protece people from disease

Mot believing thar vou can be exposed to pestcides if you car and
drink near areas where pesncides have been sprayed

Having housemates who are agricultoeal workers

Lovwer child's susceptibility atitudes

(. 1064

040714

00070
0.0635

00670

00055

(.0635

(0538
0.0414

Fisher's exact
Fisher's exact

Fisher's exact

Fisher's exact
Wilcoxon
Chi-square
Fisher's exact

Fisher's exact

Wilcoxon
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Table 24. Associations Between Outcomes of Interest (Categorical by Categorical; Chi-square and

Fisher's exact tests used)

Risky Risky Personal Child's R ihility
Enowledge Behaviors at - Behaviors at Susceptibility Susceptibility :.‘;p:‘.:ns:i Tty
Work Home Antitudes Attitudes ratudes
Risky Behaviors at 009
Work o
Risky Behaviors at 017 D&
Home
Personal Susceptibility . - .
(.70 ~ B4
Attitudes : L V2t
Child .E Susceptibility 060 .30 0.02 <0.01
Attitudes
Responsibility Attitudes 0.05 (r467° (.65 (.06 (.83
Usefulness Attitudes (.44 (159 017" (.62 005" 107

73

“Fisher's exace tests used

Table 25, Associations Between Qutcomes of Interest (Categorical by Continuous; Wilcoxon tests used)

Risky Risky Personal Child's

Enowledge  Behaviors at - Behaviors at - Susceptibility Susceptibility Rﬂi;::?:;l:iln
Work Home Attitudes Artitudes

Risky Behaviors at 017

Work ’
Risky Behaviors at 0.08 {134

Home
Personal Susceptibility e . )

- { 0

Artitudes Ha2 5 b
Child's Susceptibility (.93 0,30 <0.01 <0.01

Artitudes
Responsibility Attitudes 0.43 024 67 (.44 (.52
Uscfulness Artitudes 0.57 027 (.89 0.37 0.04 (.79

Table 26. Associations Between Qutcomes of Interest {Continuous by Categorical; Wilcoxon tests used)

Risky Risky Personal Child's Responsibility
Enowledge Behaviors at Behaviors at  Susceptibility Susceptibility J\Pt't d R
Work Home Attitudes Attitudes ritudes
Risky Behaviors at 011
Work ’
Risky Behaviors at 0.50 003
Home
P'crsnrllal Susceptibility 064 .95 0.3
Attitudes
Child 5 Susceptibility 0.87 (146 0.03 <001
Attitudes
Responsibility Attitudes 0.02 .41 {40 .14 (.46
Usefulness Attitudes (.91 (.96 0.01 0.56 0.20 01z




Table 27. Factors Associated with Stage of Pregnancy

74

Factors Associated with First Trimester (vs. Second /Third) p-value Test Used
Working since becoming pregnane (L0536 Fisher's exact
Working in agriculture since becoming pregnane 00175 Chi-square
Being invelved in farmwork before becoming pregnane 00210 Chi-square
Crerting fruits and vegerables directly from the field since becoming 0.0418 Chi-square
pregnant
Having pestcides apphed in the home at least once per monih (L0528 Chi-square
Mot knowing thar pesticides can harm agriculoural workers other 0.0617 Fisher's exact
than the workers thar apply them
Mot knm:n.']ng thar mosquico bites are not a poential intake roure for 0.0636 Chi-square
pesacides
Mot knowing thar covering the mouth does not effectively prevent 0.0302 Chi-square
pesacide exposure
Mot knowing thar navsea is a symptom of pestcide woxicity 00113 Fisher's exact
Fonowing rhat fatpue 15 a symprom of pesnocide toxiciny (L0544 Fisher's exact
Using pr:?itlcidc:z to keep the home clean famong those who used 00515 Fisher's exact
pesacides)
Less knowledpe of pesticide intake rouces 00451 Chi-square
Less knowledpe of pesticide intake roures (0445 Wilcowon
Mot having any educarion 0023 Chi-square
Mot being Thai (L0794 Chi-square
Mot being born in Thailand 00515 Chi-square
Mot raking witamins since hecoming pregnant (L35 Fisher's exact
Baby's father nor being Thai (L0EaT Chi-square
Baby's father nor being born in Thailand (L0054 Chi-square
Baby's tather not having educarion 00121 Chi-square
Lowrer cooperation (.im14 Chi-square
Risky hehaviors ar home 00292 Chi-square
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Table 2%. Final Model for the Association Between Knowledge and Risky Behaviors at Work

Width of
Confid
Predictor Odds Ratio i fm‘:c Confidence [-'amlmctcr Standani p-value
Interval Estimate Error
Interval
[ntercept MNSA MSA M/ A -5.41 424 {1 2606
Fnowledge 1.14 (0093, 1.40) 0.474 13 01l 02134

Table 31. Final Model for the Association Between Knowledge and Risky Behaviors at Home

Width of
, Odds Confidence ' e Parameter Standard
Predictor . Confidence . pvalue
Ratio Interval Estimate Error
Interval
Intercepe MNSA MN/IA MNAA G068 3.54 (L0559
Knowledge (&7 (74, 1.035) (.24 -0.14 LE (L1021

Table 33. Final Model for the Association Between Stage of Pregnancy and
Risky Behaviors at Home

Width of
Predictor Odds Confidence Cu;.ﬁd:zc: Parameter Standard value
Ratio Interval Estimate Error P
[nterval
Intercept N/A N/A N A 1.02 051 (0445
Trimesterl 412 (082, 2064 1082 1.42 .82 {L0R47
Education (.55 .19, 1.8%) 1o -0.54 (.58 {3527
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Table 34, Knowledge Area Scores - Means and Medians

Median Score

Knowledge Area Mean Score (SD)) Range
(IQR)

Pesticide oxicity symptoms 0.7 (0.33) LTS (1) 0.53-1.00
Intake routes for pesncide exposure CLUBC 0.2 &G (100 (0. 60k-1.00
Potential health impacts of pesticides OE3 (0T (L84 (017 0.17-1.00
Srrategies to prevent pesticide exposure 085 (D014 R VX 0.43-1.00
Activites that are harmful to the fetus L0003 097 [0.15) 0.25-1.00
Populations that are harmed by pestcides Lo 17 092 (.15) 0.17-1.00

Table 35. Enowledge Questions Most Often Missed as Targets for Intervention

. o Answered
Enowledge Question ucm::;ir}.
Mot all pesncides have the same adverse health effect on the human body 4 (3%

Washing hands in the seream after handling pesticides can be effective in 1% [T

X E 1)
prevenung pestcide exposure W
M heart artack or stroke is not a symptoem of pesticide toxicity 20 (34%%)

{retnng bir by a mosquiro is not an intake pathway for pesocides 2T (36%a)

Coverng mouth and nose with vour hand while spraying pesticides is not

. AT (49
effecove in prevennong pesticide cxposure ’

Pesncides protect people from pest-related discases 40 (53%)
Oibesity 15 not a potenoal health impace of pestocides S0 (6%E)
Abdominal pan and diarrhea are symptoms of pesocde moxicity 5T (T5%s)
Excessive salivaoon 15 a symprom of pestcde ooxicity 58 (To%s)
Coughing and breathlessness ane symproms of pesticide toscity 58 (To%s)

Slower learning is a potental health impact of pesticides 58 (To%e)
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Table 37, Factors Associated with an Inconsistency in Declared Knowledge and Reported

Behavior = Spraying Pesticides in the Home While Pregnant

81

Factors Associated with Pesticide-Spraying Inconsistency p-value Test Used
Working since hecoming pregnant (L0868 Fisher's exact
Mot washing fruits and vepetables before becoming pregnant 01237 Fisher's exact
Applving pesticides before becoming pregnane =000 Chi-square
Housemares applying pesticides before becoming pregnant 01.0446 Chi-square
konowing thar pesricides can harm the general populatdon (L0400 Fisher's exact
konowing 1t 15 necessary oo read the pesiocode label 0.0268 Fisher's exact
Knowing thar adules are more resistane to pesticides than babies {0544 Fisher's exact
Mot taking vitamins before becoming pregnane (L0608 Fisher's exact
“11}'.‘:’5:[:(;:;?: u':]iE;L:n_]'. famong those with housernates who 00730 Fisher's exact
Smaoking hefore bocoming pregnant 00416 Fisher's exact
Reporting experiencing effects of pestcides (L0350 Chi-square
Risky behaviors at work 0.0231 Wilcoxon
Risky behaviors at work 0.0159 Chi-square
High usefulness ammdes 01279 Fisher's exact



Table 38. Factors Associated with an Inconsistency in Declared Enowledge and Reported
Behavior = Wearing Gloves while Spraying Pesticides

82

Factors Associated with Glove-Wearing Inconsistency p-valuc Test Used
Mot washing hands (13210 Fisher's exacr
Working in food processing before hecoming pregnant (01554 Fisher's exacr
Mot washing fruits and vegetables before becoming pregnant (15440 Fisher's exacr
Using pesocides inside the house (va ourside only or boch) 00133 Chi-square
Using pesncides before becoming pregnant =000 Chi-sgquare
Beleving l']L":L[ using a larpe :1.111_4 mnt of pesticides for a short ome can 0.1052 Fisher's exact
be harmful oo the health of your ferus
Believing l']L":L[ using a small amount of pesdcides for a long time can 0.0159 Fisher's exact
be harmtul oo the vour health
Believing rh..*:u using a small ameuat of pestcides for a long time can 0.0583 Fisher's exact
be harmtul oo the health of your femus
Believing rhar adults ane more resisrant to pestcides than babies 0.572 Fisher's exacr
Mot hc]_l.-::.".'m;-_', that evervone 15 responsible for the safe use of 01378 Fisher's exact
pesticides
Mot kn.mil.'in.g that pesticide poisoning 15 a potential health impact of 0.0831 Fisher's exact
pesticides
Using pesocides to procect from disease 0.1473 Fisher's exacr
Child’s father not having any educaton (101951 Chi-square
chu::-::m:lrc:z who work in agric ulture wearng shoes into the 1u.a-m|: 0.0179 Fisher's exact
after work (among those with housemates who work 1o agriculre)
Reporting effects of pesticides or other environmenral exposures RN R Chi-square
Lever cooperaton (fair/ poor/ pood va excellent) 001e2 Chi-square
More nsky behaviors ar work 00101 Wilcoxon
Risky behaviors at work 00145 Fisher's exact
High personal suscepabality artinudes 0.0551 Fisher's exact
Higher personal suscepability actinudes L0440 Wilcomon
High child's susceptibilicy atntudes 00065 Chi-square
Higher child's susceptibilicy atntudes 00087 Wilcoxon
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Table 39. Final Model for Other Predictors of Risky Behaviors at Work

Width of
Confid
Predictor Odds Ratio DRACERSE  Confidence Faralmtt-:r Statufatd p-value
Interval Estimate Error
Interval
Intercept MSA M/A MNSA -l.62 (.78 CLOGR0
Riskvhome 2.1 (1.08, 447 339 0.79 (.36 0.0209

Table 40. Final Model for Other Predictors of Risky Behaviors at Home

Width of

\ Odds Confidence Parameter Standard
Predictor , Confidence , p-value
Ratio Interval Estimate Error
Interval
Intercept M/A MSA MSA -2 60 (91 (0041
Farmbefore 947 (215, 41.76) .6l 2 076 00030
Pestapplied 1216 (197, 75.14) T3R8 250 (93 (o072
Prevchild 4.06 (1405, 15.73) 14.69 1.40 .69 00428

Susceprchild 583 (138, 24.00) 2329 1.76 (.74 (67
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Appendix 1. Photographs of Study Site

Image 1. Agricultural Fields in Fang District, Chiang Mai Province, Thailand

Image 2. Fang Hospital, Fang District, Chiang Mai Province, Thailand



Image 3. Antenatal Care Clinic, Fang Hospital, Fang District,
Chiang Mai Province, Thailand
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Appendix 2. KAP Survey

Chiang Mai Birth Cohort — Pilot Study
KAP QUESTIONNAIRE
(Interview immediately after enrollment)

Hello, myname is — | 'want to start by thanking you for your help with this survey. | want to let
vou know that all of your answers to these questicns are completely confidential. If you feel uncomfortable
answering any of these questions, please let me know. We would appreciate your being as honest as possible
in your answers. Do you have any questions before we begin? Thank you for helping us with this important
project!

INTERVIEWER USE OMLY

Interviewer initials D D D
— 00/00,/0000

Day [ WMonth Year

Interview start time D D . D D

Language of interview

TR e o1

B 2 E= L = PRSP 0z
BUrmese. .. 03
Other (SPECIFY) e 04

Patient's due date D D/ D D/D D D D

Day Month Year

1. What month of pregnancy are you in? MONTH OF PREGMANCY



A.

Occupational Information/Physical Exertion

Now, | would like to ask you some guastions about any jobs you may have held since you became
pragnant.

1. Have you worked since you became pregnant, since WES e 01
your last menstrual period? Mo....... (NEXT SECTION) ....02
MR e 949

A, Job 1 or most

88

recent job
8. , at this job have you done any agricultural work?
{including fertilizer handling and application, agricultural pesticide handling, b == 01
equipment or tractor operation, foreman of agricultural work, farm field work, | NO........... 0z
packing shed work, nursery or greenhouse work, or waxing fruits)
11 | During this pregnancy, at this job did you do._.
i. Golf course or other landscape maintenance? ............ YES . 01
MO 0z
ii. Control for termites or other pests in homes or buildings? _..... YES . 01
MO 0z
iii. Work in a cannery or food processing plant where you handle fruits or YES 01
vegetables? ... NO . 0z
12 | Since you became pregnant, do/did you apply pesticides or insecticides at YES. i
this jobs? {c R 02
16 | Since you became pregnant, arefwere pesticides or insecticides used atthis | YES............01
job? NO(GOTO18)02

(CODE 777 IF NOT WORKING)

NA(GOTO18)NA
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A Job 1 or most

recent job
18 | During this pregnancy, have you usually worn at this job. ..

YES. e ]
i. Long-sleeved shirt?..._......._.. NO. az
= = T 01
ii. Cotton gloves? ... [l N 2
YES....e 1
iii. Hat or something covering your head? ... MO 2
iv. Scarffhandkerchief to cover your face? ... YES. 01
[ 0z
v. Rubber boots?......e YES. 01
NO. e 0z
20 | During this pregnancy, when you are/were at this job, do/did you wash your | ALWAYS. M
hands before eating or smoking? USUALLY....02
SOMETIMES.03
NEVER.......... 04

21 | During the time you worked at this job, did you usually bathe or shower...?
i. Daily, before work YES. o 01
NO. e 02
ii. Daily, immediately after work at work place YES. o 01
L TO— 02
ii. Daily, immediately after arriving home from work YES. e 01
L TR 02
iv. Daily, more than 1 hour after arriving home from work YES. o 01
L TO— 02
v. Several times a week YES. 01
L TO— 02
vi. Once a week or less often YES. e 01
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30. | In the year before you became pregnant.
have you done. ..
A Farm field work?.. YES. .o 01
MO 02
B. Packing, canning, or food processing
where you handled fruits, vegetables, or YES.on 01
flowers?. o NO....ciirarne 02
YES. .o 01
C. Mursery or greenhouse work?_........... NOL o2
D. Golf course or landscape YES.....ccones 01
Maintenance? ... MO 02
B. Housing Characteristics
A_..since you became E..in the year before you
pregnant? became pregnant?

10. How often have your fruits Always. ... 01 | Abways........ooo 01
and vegetables been Usually. ..ol 02 |Usually ... ... 0z
washed before you ate Sometimes_............... 03 | Sometimes.........occoeeee a3
them. .. Almost never_.._.._.. 04 | Almostnever.................... 04

DK BEE DKL ge8
MR 999 MR 9499

1. Have you gaten fruits and | oo 01 |Yes. .01
vegetables that came
directly from the field MNo.... .02 | No.. w02
[;u e thase fom | DK 888 | DK...oooooooo 888

MR 999 I NR... e 9499

your home garden)




C. House Cleaning

2. How often do you clean your home? Daily or more often ... o1
Afewtimes aweek ... 02
Once aweek ..o, 03
Once every couple of weeks ... 04
Once a month or less often.......... a5
DK 8as
NR 999

D. Pesticide Use

I would like to ask you some questions about pesticides that have been used in and around any of the
homes you have lived in since you became pregnant. Pesticides can come in sprays, bombs, polson
pelletz or bait, powder, chalk, roach motels, traps, or ant stakes.

4. Since you became pregnant, have pesticides or insecticides YES e o1
been used around any of your homes to kill pests? MO 02
DK aas

4C. Were these pesticides used inside or outside your home? INSIDE ..o o1
OUTSIDE. ... 0z

BOTH ... 03



4E. How often have these pesticides been applied? Daily oo 01
Weakly. ..o 02

1to 3 times permonth ... 03

=1 time per month........ccocc.. 04

DK e 888

4F. Did you personally apply any of these pesticides? YES e 01
MO e 0z

DK e 888

5. (SKIP IF SHE DID NOT PERSONALLY APPLY PESTICIDE)

When you applied the pesticides, did you wear any M ES i o1
protective clothing such as gloves or mask? WO e 02
DK i 848

92

11. | In_the vear before you became pregnant. ..

A, Did you personally apply pesticides at MBS e 01
ROMET. e NO .l 02
DR 858

12. | A. Did anyone other than you apply YES . 01
pesticides at your home?. ... NO e 0z




E. Pesticide Knowledge, Attitudes, Practices

as best you can according to your knowledge and opinions.

Maw | would like to ask you some general questions about human health and pesticides. Please answer

93

bl tat o oloungselons | ey | N0 | X
A. Smoking cigarettes 01 02 888
E. Eating fruits 01 0z 888
C. Drinking alcohol 01 0z 888
D. Spraying pesticides in the home o1 0z 888
E. Spraying pesticides at work 1 02 888
F. Light exercise 01 0z 888
G. Taking vitarmins 01 02 a88
H. Taking supplements 01 0z 888
2. Exposure to pesticides can have an adverse effect or AGREE......... 01

impact on human health

DISAGREE... (GO TO 4).....02
MNOT SURE.... (GO TO 4).... 888

3. If yes, do all the pesticides have the same adverse
health effect on the human body?



4. Pesticides can be harmful to the health of... Yes Mo DK
A, The general population 01 02 888
B. The agricultural workers who apply them 01 0z 888
C. Other agricultural workers 01 02 a88
D. People who consume the crops 01 0z 888
E. Farm residents 01 02 888
F. E?;id&nts of cities and communities near the 01 07 888

5. Which of the following are intake pathways for

pesticides? ves No DK

A. Breathing in pesticides o1 0z 888

B. Getting bit by a mosquito 1 02 888

. Getling pesticides on the skin o1 02 ges

D. Swallowing pesticides 01 0z 888

E. Consuming foods from farms that use

pesticides 01 02 838
6. It is necessary to read or understand the label of a AGREE.......coiii 01
pesticide bottle or container. DISAGREE...............ccc.c..... 02
MOT SURE.....................888
7. Pesticide containers can be reused safely after cleaning. AGREE..... .. 01
DISAGREE......................02

NOTSURE.........................BBS



. Iulﬂ::g;:_:rgl?e following can be effective in preventing pesticide Yes No DK
A. Wearing full protective equipment when handling pesticides o1 02 888
B. Wearing gloves when handling pesticides o 02 888
. Washing fruits and vegetables before eating them 01 02 888
o F{;.;n;lriim'legsmuuth and nose with your hand while spraying 01 02 888
E. Washing hands in the stream after handling pesticides o1 02 888
F. Taking a bath immediately after spraying pesticides o 02 888
5. Washing clothes worn at the farm separate from other clothes o1 02 888
o Accovding o your Kcowidge, the Loy symptorms o ves | Mo | oK
A. Headache 01 02 888
E. Watery eyes | sore eyes o1 02 888
C. Heart attack / stroke o 02 888
D. Mausea / vomiting 01 02 888
E. Excessive salivation o 02 888
F. Cough / cold / chest pain / breathlessness 01 0z 888
5. Skin rash / skin irritation [ itching o1 02 888
H. Abdominal pain / diarthea o 02 888
| Muscle weakness [ fatigue / body pain o1 02 888

10. Have you received training about pesticides? W ES 01

WO, (GO TO12) ... 02

NOT SURE ......... (GO TO12) ... 888

95



11. If yes, please answer the following:

A Where did you receive training?

B. When did you last receive training?

C. What topics were discussed in this training?

96

sprayed | will not be exposed to pesticides

Yes Mo DK
i. Pesticide poisoning 01 02 888
ii. Personal protective equipment 01 02 aa8
iii. Health effects of pesticides 01 02 888
iv. Proper spraying technigues 01 0z 888
v. Other, specify 01 02 888
Do you agree or disagree with the following statements? Agree Disagree | Mot sure
12. Pesticides protect people from pest-related diseases o1 0z aad
13. Pesticides are poisonous 01 02 888
14. Pesticide hazard can cause death 01 02 888
15. ¥ou can smoke, drink, and eat during pesticide spraying 01 02 838
16. Using a large amount of pesticides for only a short time is o1 02 888
not harmful to my health
17. Using a large amount of pesticides for only a short time is 01 02 888
not harmful to the health of my fetus
18. Eas:-:-‘lr%; tsﬂm:grir;;?hnt of pesticides for a long time is not o1 02 888
18. Using a small amount of pesticides for a long time is not o1 02 888
harmful to the health of my fetus
20. Adults are more resistant to pesticides than children 01 02 B8
1. Adults are more resistant to pesticides than babies o1 0z aad
22, If | eat and drink near areas where pesticides have been o1 02 888
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23. If a pesticide is sold in the market it means it is safe no

matter how or by whom it is used 01 0= B84
24. A pesticide is effective only if its effect can be seen 01 02 888
immediately after spraying
25. A pesticide is more effective if it is sprayed according to
personal experience and not necessarily according to the 01 02 888
recommended amount
26. Every person who uses a peslicide is responsible for its o1 02 888
safe use
27. After using pesticides for a number of years, a person can 01 02 888
develop an immunity to pesticides
28. Which of the following are potential
health impacts of pesticides? Yes No DK
A Pesticide poisoning 01 o2 838
B. Cancer 01 0z 858
C. Obesity 01 oz 858
D. Slower learning 01 0z 858
E. Irritated skin 01 0z 858
F. Coughing 01 0z 858



29. | use pesticides in the home because. .. Yes Mo DK
A. They protect my home and family from mosqguitoes 01 02 B&4
B. They protect my home and family from other insects 01 a2 gas8
C. They protect my home and family from rodents 01 02 B&g
D. They protect my home and family from termites 01 a2 gas8
E. They protect my home and family from other pests 01 02 B&g
F. They protect my home and family from disease 01 a2 gas8
G. They keep my home clean 01 02 Bea
H. A family member told me to 01 a2 gas8
I. Following advice from a doctor, nurse, commu niity 01 02 88

leader, health volunteer, or government official
J. Other, Specify 01 0z Bad

30. | use peslicides at work because. . Yes Mo DK
A They kill insects that would harm the plants 01 0z Bea
B. They kill other pests that would harm the plants 01 0z g88
C. They get nd of bacteria growing on the plants 01 02 B&4
D. They kill other unwanted plants 01 02 8848
E. They make the plants grow taller 01 a2 gas8
F. | am told to apply them 01 0z ga8
5. Other, Specify 01 0z 888

98



F. Demographics

1. How old are you? __ ____YEARSOLD
4. What is the last grade that you Mone, never attended school.................... 01
completed in school? P16 (primany ). .o oz
M. 1-3 (junior high'high school) ................. 03
M. 4-6 (high school/no diploma) ................ 04
Diplomaftechnical school’equivalent ... 05
Some collBge ... 08
College graduate or more..........ccooenne o7
5. Are you currently attending school? = TSP 01
MO 02
DB gaa
MR 999
7. How much money do you and other people 1,500 Baht or [8S5 .o 01
who live in your home pring heme each month? 1.501 to 3,000 Baht.....c..ocooveeiiciines 0z
(READ CATEGORIES) 3.001 to 6,000 Baht.................. 03
6.001 to 9,000 Baht................... 04
9,001 to 12,000 Baht ... 05
More than 12,000 Baht ... 06
DB aas
MR 999

9. Think about where you live, the food you eat, and the things you can afford to do and buy.

Do you think you can afford these with your household income?

Yes, | can afford and have enough for saving.................. 01
Yes, | can afford and not have enough for saving............ 02
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SR LILHL W

10. Mow | would like to ask you some guestions THEI i 01
about your ethnicity. What ethnic group best Thai Yai...oe 02
describes you? BUurmese. ... e 03

ChinEse...coo e 04
Other (SPECIFY) 05
DK s gea
PR =le1e]
11. In what country were you born? Thailand. ... 01
BUMmma oo 02
ChINE. 03
Other (SPECIFY) 04
D s ge8
MR 999

G. Medical History

Mow | would like to ask you guestions about any vitamins that vou take or have taken in the three months
before pregnancy up until now.

19. |nthe 3 months before you became pregnant. did you take MBS i a1
any prenatal or multivitamins? MO 02

DR 888

MR 999

20. Since you became pregnant, have you taken any B - SRR o1
prenatal or multivitamins? O e 02
D 8as8
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H. Pregnancy History

1. Excluding this pregnancy, how many times have you been pregnant? _ ____TIMES
{Probe: Mo matter what happened with the pregnancy) DKL as88
MR =le1e]
2. How many children do you have that are currently living with you? __ ____ CHILDREN
DKo gea
MR 999
I. Paternal Demographics
1. What is your baby's father's ethnic background? THAI oo 01
Thai Yai... oo 0z
Burmese. ... 03
ChinBSE.....cooeiiee e 04
Other (SPECIFY) 05
DK s gea
ME s 999
2. In what country was your baby's father bomn? Thailand ..o 01
Burma ..o 0z
CRINE. i 03
Other (SPECIFY) 04
DK s g88
PR =le1e]
3. What is the last grade that your Mone, never attended school.................... o1
baby's father completed in school? P.A1-6 (primany ). oo 0z
M. 1-3 (junior high'high school) ................. 03
M. 4-6 [high school/no diploma) ... 04
DiplomalTechnical school'squivalent ......... 05
Somecollege... ..o 0B
College graduate or more ... or
D ge8
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J. Household Members

1. Do any of the people who live with you work in agriculture? YES o1
MO . 02

DK aas

4. Do any of these people (including yourself) usually YES i o1
wear their work shoes into your current home? NO i 02

DK i aa8

6. Do any of these people wear their regular work YES i o1
clothes in your home for more than ¥ hour before NO i 02
they change? DK e 888

8. Are these regular work clothes kept separately from YES i o1
other family clothes? NO i 02

DK 888

12. Are these work clothes mixed with the family wash or Mixed with family wash ......... o1
washed separately? Washed separately ............... 02
DK aas

13. Does anyone store containers or bags of pesticides YES e o1
from work in or around the home you live in now? NO e 02
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K. Pets

I would like to know about any pets that have lived inside your home since you became pregnant. Please

include any dogs, cats, birds. or other furry pets that belong to you or to anyone who lives inside your
home, including pecple who are not related to you.

2. Since you became pregnant, have you personally MES 01
applied flea or tick shampoo, dips or powders on NO...(GOTOQ. 4)...02
any of your pets? DK ...(GO TO Q. 4) .. 888

3. Did you wear gloves when you used these products? YES e 01

0 0z

M. Personal Habits Information

Mow | would like to ask you some guestions about your smoking habits.

6. Inthe three months before you became pregnant, WES 01
did you smoke any cigarettes? NO.......... (GOTOQ.8)....... 02

DK.......... (GOTO Q. 8)...... 888

8. Since you became pregnant, have you smoked any 1= O 01
cigarettes? NO........ (GOTOQ. 10} ........ oz
DK........ (GOTOQ.10) ... 8as8
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M. Other Exposures and Concerns

4. Do you know of any effects that pesticides or other WES e 01
environmental exposures in Fang District may have MO e 02
had on you or your family? Please mention any and all DK e 888

problems that come to mind.

A, Please explain:




Z. Additional Questions

1. How long have you lived in Fang?

105

YEARS MOMNTHS
(99: Since | was born)

2. Is your current house near an | live in an agricultural areaforchard/farm .............. 01
agricultural area? I live near an agricultural area (<500m)................ 02

| don't ive near an agricultural area (=300m)........ 03

I PSPPSR PP 888

MR s 099

3. What Medicare benefits have you used Gold health card ... 01
for antenatal care for this pregnancy? Health insurance card for foreigner....... 02
Medicare benefit for officer............... 03

Social Security...... 04

Mone (paid by myself) ... 05

Other, (SPECIFY) 06

DK 848

MR 999

4. What month of pregnancy was your first visit to ANC?

5. During this pregnancy, how many times have you visited ANC?

MONTHS
(888: DK)

TMES
(888: DK

6. During this pregnancy, have you visited ANC

for every regular appointment?

Yes, on time every appointment ... 01
Yes, but not on time every appointment..... 02
Mo, because .03

7. Currently, do you still work?

YES (GO TOQ.8)..01
NO.. (GO TO Q. 7A)..02

TA. One year ago, did you work?

YES (GO TO Q. 7B).. 01
NO.... (6O TO Q. 9)..02
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TB. When did you stop working? Before | knew that | was pregnant .............. a1
After | knew that | was pregnant ................. 0z
{at ___ _ month of pregnancy because
]
8. What is your employment status? | have my own business/orchardfarm.................. a1
lam an employes ... a2
Other, Specify 03
88_ When do you plan to stop working? MONTHS

9. After delivery, do you plan to work?

YES (GO TO Q. 9A). 01
NO .. (GO TO Q. 10)..02
DK .. (GO TO Q. 9A).. 02

948, If you plan to work after delivery, does your work YES e 01
invalve agriculture? NO e 02

9B. When do you plan to start working again? Within 3 months after delivery ............... o1
Within & months after delivery ............... 0z

After 6 months after delivery ... a3

DB 288

10. Do you plan to move from Fang?

YES.(GO TO Q. 10A). 01
NO .. (GO TO Q. 11)..02
DK....(GO TO Q. 11). 02




10A. When do you plan to move from Fang? Within 3 months after delivery ............... o1
Within & months after delivery .............. 02
After 6 months after delivery ................. 03
DK 288
Reason

11. Will you breast feed your baby by yourself? YES.iiienns (GOTOQ. 11A)....oe a1
MO 0z
DK 888

Reason for Mo or DK

11A. How long will you breast feed your baby®? 3 months after delivery ... o1
& months after delivery.........ooe, a2
1 year after delivery.......... 03
Over 1 year after delivery..........c........ 04
D 838

INTERVIEWER REMARKS
PLEASE ANSWER THE FOLLOWING QUESTIONS IMMEDIATELY AFTER THE INTERVIEW.

1. Owerall, the respondent's cooperation was: Excellent.. ... 01
Good. 02
Fair oo 03
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Appendix 3. Institutional Review Board Approval Forms

EMORY

UNIVERSITY

ID: IRBOO018962 Wiew: 5F - IRB Study ldentification
Date: Thursday, December 02, 2010 10:04:39 AM | Privi | Stess |
Study Identification Information

1.0

2.0

3.0

4.0

5.0

6.0

7.0

3.0

9.0

Enter the Full title of the study (include any version dates from the sponsor)

In utero pesticide exposures and neurodevelopmental outcomas in a prospeclive birth cohort

Enter a SHORT identifying title for tracking purposes:
Pesticide exposure in a Thai birth cohort

What is the estimated start date of this study:

01-May-08

What is the estimated completion date of this study:

I0-Apr-12

Enter the name of the Principal Investigator (There can only be ONE Principal Investigator and
the Principal Investigator must have an Emory affiliation):

F Ryan DeptEnvir & occup Health

Enter the name of Emory Co-Investigators: {this includes Emary personnel and non-Emary
parsons with a sponsored account)

Last First Dept
Barr Dana Envir & otoup Health
Riedarar Anne Envir & otocup Haalth

Enter the name of Emory Study Coordinators: (this includes Emory personnal and non-Emary
parsons with a sponsored account)

Last First Dept
Thare are no ifems to display

Enter the names of other Emory Study Staff (other than PI, Co-I's and Coordinator's): (this
includes Emory personnal and non-Emary persons with a sponsored account)

Last First Dapt Type
[Wierw] Borkowski Winslow IRB Collaboratar

Enter information on Non-Emory Study Staff: (this is for non-Emory personnal whio will not be
logging into elRE}



Mame
[Visw] Alyson Lorenz

[iew] Ampica Manaklabruks

[view] Arearat Limpastan

[view] Dana B. Barr

[View] Jantana Jongpipan

[Wiew] Linda Aurpibul

[Yiew] Miphan Srinual

Wiaw] Cinsri Short

[iew] Parinya Panuwel

[iew] Riohin Whyatt

Sukon

[Viea] Prasitwattanaseree
[View] Tanyapaorm Kerdnoi
[Miew] Thongbai Nuntaratphun

[View} Tipkullanath

[View] Tippawan Prapamontol

[Miewl Warangkana Marksaen

Mutpresyapath

Affihation
MPH student, Raollins School of Public Health
Chiang Mai University

Fang District Hospital

Departmeant of Environmeantal Health, Rollinsg School of
Fublic Health

Fang Hospital
Chiang Mai University - Research Institule for Health

Sciances

Chiang Mai University - Research Institufe for Heallh
Sciences

Chiang Mai University - Research Institule for Healih
Sciences

COC/MNCEHDLS
Columbia Center for Children’s Envirgnmental Health,
Columbia University

Chiang Mai University

Chiang Mai University
Fang Hospital

Fang Hospital

Chiang Mai University

Chiang Mai University - Research Institule for Health
Sciences
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Typa
Collaborator

Collaborator

Co-
Investigator

Co-
Investgatar
Co-
Investigatar
Co-
Investgatar

Study Murss

Study Murse
Collaborator
Collaborator

Collaborator

Collaborator
Study Murse

Study Murss

Co-
Investigatar

Lab Tech
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Mo 272011

CERTIFICATE. OF ETHICAL CLEARANCE

Homan Fxperimentation Commitmes
Feseareh Instlone for Health Sciences (RTHES)

Chinoy Mai Loiversity, Chinng Mai, Thailana

Tile ol Project or Stody: Assessment of ez beide Eoowledez, At imdes and Trastices sy Poegoand
W omnets i Sorthesn Thailand

Frincipnl Investisalor:  Pdiss Adeeor Locene

Furticipating Losiilution: oy dmversite Baollims Schoal of Palviie Aeath, T0RA xhasle s Teamee

Sladert (Glutal Eonviomoeslal Feallil)

Approeed by the RUTES oo E sperimentaing Comoniee on 13 Janoary 24011

Dl ol Taprry: 12 Fanwary 2002

List of Approved Docoments:

Documeniz VersionThle

. Full Tromnen] {Fngiish Version;

Sunumary of Fromanl Wersion 2222 Decembor Z6G14)

pd

1. Intormation Sheet tor Parbcoprnot Versen 122 December 2610

4. Informed Congsent Form Wersion 272 Decomber 20140
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