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ABSTRACT

The exposure of workers and farmers to herbicides in middle- and low-income countries is an
important public health issue with a significant negative impact on their short- and long-term health
status. Besides the possible acute effects, long term exposures to low doses of herbicides leads to
accumulation in the body which might lead to chronic health effects. The exposure to herbicides of
substances is associated with different types of cancers, Parkinson’s, insulin resistance, obesity and
endocrine disruptions. Maternal exposure to herbicides have been associated with the prevalence of
small-for-gestational-age and foetal gastroschisis. Farmers and workers from low-income countries
are at greater risk of exposure given the spraying techniques used, deficient risk communication
tools and the inadequate or lack of Personal Protective Equipment (PPE) use. In addition, underlying
factors such as poor nutrition and immune system status might increase the risk to develop acute or

chronic illness related to herbicide exposure.

The Working for Water (WfW) programme was launched in 1995 to control invasive alien vegetation
while simultaneously contributing to alleviate poverty. The programme, which relies on chemical
and hand/mechanical removal mechanisms, is now running in all nine South African provinces and is
one of the world’s largest programmes addressing removal of invasive alien vegetation. Despite the
extensive policy and management efforts of the WfW programme, workers are at risk of harmful
exposures to herbicides and therefore new exposure reduction interventions must be implemented.
This study is part of a larger project, which is focused on developing a peer-based intervention to

improve WfW current prevention strategies.

This dissertation provides baseline data for the intervention through and analysis of workers’ and
contractors’ socio-cultural context and risk perceptions of herbicides use, as well as identified the
influence of these variables on PPE compliance. The protocol (Part A) describes the methods used to
gather and analyse the data. The structured literature review (Part B) presents the importance of
analysing socio-cultural variables and risk perception of herbicides use in order to understand PPE
compliance amongst workers and highlights the lack of studies conducted in middle- and low-income

countries on the influence of these variables on herbicide exposures and risk reduction.

The article (Part C) explores the complexity of PPE compliance amongst WfW workforce by analysing
workers’ and contractors’ herbicides use risk perception as part of a broader conceptual framework
shaped by socio-cultural and contextual factors. The findings showed that safety related behaviours
and workers’ and contractors’ low PPE compliance were influenced by a complex interaction of
herbicide use risk perception, gender dynamics, social status and WfW working conditions. Given the

complexity of PPE compliance in countries with several economic and social constraints the article



reports the need of not relying solely on PPE promotion, but rather see PPE use as only one the
exposure control strategies, and preferred only after elimination, substitution, engineering controls,
and administrative controls have been implemented or ruled out. Moreover, in order to be effective,
any intervention must be informed by particular characteristics of the socio-cultural context, local

perceived risk of perception use, and other broad contextual factors in order to reduce exposures.



ACKNOWLEDGEMENTS

| would like to thank all of the workers and contractors of Working for Water who participated in this
study and warmly welcomed us in their daily activities. | would like to thank them for always
receiving us with a smile and thanks for the willingness to participate. They made it easier to cope
with the challenges of doing this research. The work that they do is inspiring and challenges us to
keep finding ways of improving their health and working conditions. | hope this study contributes to

that aim.

| would also like to thank Dr Hanna-Andrea Rother for supervising this dissertation. Without her
support, patience, insight, and motivation this dissertation would have not been possible. She
guided the protocol design and analysis of the data as well as the literature review and article
writing. In addition, her role in securing funding and designing the larger project to which this
dissertation is part of was crucial. | would also like to thank to the professors of the School of Public
Health who, taught us with passion and did their best to teach us the skills needed in the field. Thank

to them and the MPH students, for providing an inspiring and enriching learning environment.

It is challenging to engage in the adventure of completing a Master’s degree so far away from home.
However, this has been an incredible experience which definitely shaped the way that | see the
world and my academic life. | would like to thank everyone that made Cape Town a place which | can
happily call my second home. And for all those back in Colombia: jGracias por darle sentido a mi
vida! Gracias por ser familia, por ser amistad, por ser amor, por ser reto, pero sobre todo: Gracias por

ser pasion.



PART A: PROTOCOL

Contents
TUNTRODUCGTION ..ottt ettt e e e e ettt e e e e s sttt e e e e e e s beseaeeeeeeasaasstbaeaeesssssnnsabaaaeessanns 2
1.1. Herbicide Use in the Working for Water (WfW) Project ....cccccceveveeceeeveeeriee e 3
1.2. The Role of PPE in EXPOSUre Prevention ... et e e 5
1.3. The Role of Risk Perceptions and Social Context on PPE US€ ....cccvveeeviveeeccieeeeennen. 7
1.4. Gaps iN The LItEratUre .ottt e et e e e e b e e e e e at e e e e eabaeeeenreeeeenarenas 9
2.RESEARCH AIM, OBJECTIVES AND QUESTIONS .......c..cootiiiiiiiiieenieeniie sttt 10
2.1 RESEATCI AT ittt ettt ettt e e bt e e s bt e e sabeesabe e e bt e e s bee e abeesareesbeeesareennns 10
D © ] o J =T ok o AV PSPPSRt 11
2.3. RESEAICH QUESTIONS (ot eeeecee ettt ettt et e et e e s bt e e bt e e sareesnteesbeeenns 11
BUMETHODS ...ttt ettt ettt b e e s bt e s he e s abeshe e st e e e bt e e bt e saeesabeeabeeabe e bt e nbeesneesaneentean 12
N T YT =T o o I Yy T o U R 12
3.2.Background to RESEAICH e aaa e 13
3.3. Study Population and Sampling Strat@gY.......cccuiiiiciiieiiiiiie e 14
3.4. Data CollECTION cuiieeeeeee ettt ettt e s bt et e e s b e e s b e sabeesbeeesbeeenee 15
I D F- | - I Y o -1 £V 2] £ PPN 19

4. ETHICAL CONSIDERATIONS. ......ieuiiieeiiieiiiiiireeireaiieeersas s rsa s raesessas s seasseaessrassssanssssnsssenssensnns 20

S5.TIME SCHEDULE .........ceeiiieiiieiiiiieire st erse s ree s s s s re e s e aa s s aa s s e e s s e as s s easssenasssassssensaranes 21

6. REFERENCES.....cc.ciittuuiiiiiinniiiiinniiiiiiniiiiieniiiiimmeiitisseiiiissseitisssertesssestesssessessssesssssssessasssseses 22



1. INTRODUCTION

The negative health effects due to pesticide exposure among workers in low-income countries pose
a significant public health problem (1). Workers living in low- and middle-income countries are
especially vulnerable to pesticide-related health hazards given the larger number of pesticide
poisoning cases presented, the difficulties of implementing prevention strategies, and the high
prevalence of underlying factors that increase workers’ risk (2—4). The health hazards attributed to
pesticide use can be reduced by implementing safety strategies such as the use of Personal
Protective Equipment (PPE) (5,6). However, there is a gap between the scientific development of
safety strategies to reduce workers exposure to pesticides and the effectiveness of these tools in
practice. The low or partial compliance of PPE use is one of the factors affecting the role of PPE in

exposure prevention.

Multiple studies have documented the inadequate use of PPE especially in low-income countries
(4,5,7-10). Based on the well documented potential hazards of these substances to humans’ health
and the persistent unregulated and indiscriminate pesticide use in low-income countries, the
situation is troubling (10). Workers exposure has increased in recent years given the extensive use of
pesticides as a method to control pests for agricultural or environment protection purposes. The
latter refers to the use of substances to control pests in order to prevent damage to environmental
resources, such as applying pesticides to control alien species that are impacting negatively local

ecosystems.

In addition to acute adverse effects on humans such as respiratory, eye and skin illnesses, research
also confirms that long term exposure to pesticides is associated with the development of chronic
diseases (11). Several types of cancer have been associated with occupational exposure of workers
to pesticides, including increased risk of soft-tissue sarcoma, non-Hodgkin’s lymphoma, Hodgkin's
disease, and prostate cancer (12-14). Also, there is a growing concern about other possible impacts
such as neurological impairment, birth defects and endocrine disruption (7,15). Since PPE is a key
strategy in reducing pesticide exposure, this study will assess the factors that affect the low PPE

compliance among workers from socio-economic poor populations in Western Cape, South Africa.



1.1.Herbicide Use in the Working for Water (WfW) Project

Herbicides are a type of pesticide used to control plants that could harm agriculture production or
other environmental services (16). There are different routes of humans’ exposure to herbicides,
although the most common are through skin absorption and inhalation (7). This contact happens
mainly during the spraying of the herbicides, but can also occur in the preparation, loading and
mixing process (7). Research suggests that workers from low-income countries are at greater risk of
exposure given the spraying technics used, deficient risk communication tools, and the inadequate
or lack of PPE use (4,7,17). Additionally, recent investigations highlight other possible underlying
factors that might increase the risk to develop acute or chronic iliness related to herbicide exposure,
such as poor nutrition, immune system status and interaction with other chemicals (3,4). This is
particularly problematic in countries such as South Africa in which these factors might be common
amongst workers involved with the handling of herbicides, which highlights the need to prevent

exposure.

There are some hazards particularly associated with exposure to herbicides. Besides the possible
acute effects, research has shown that long term exposure to low doses of herbicides leads to
accumulation in the body which might become chronic (16). Exposure to this group of substances is
associated with different types of cancer such as adult brain tumours in women (12) and prostate
cancer (13). However, possible hazards of herbicides are not limited to cancer. Parkinson’s (18),
insulin resistance, obesity (19), and possible endocrine disruptions (20) have been also documented.
Moreover, studies showed negative effects on new-borns due to prenatal exposure. For example,
maternal exposure to herbicides has been associated with the prevalence of small-for-gestational-
age (SGA) (21) and foetal gastroschisis (22). However since several human activities depend on the
use of herbicides (e.g. intensive agriculture, alien vegetation control, pest plants control), it is

important to understand its harmful effects on humans and strategies to reduce them.

In 1995 the Working for Water (WfW) programme, administered by the South African Department of
Water Affairs and Forestry, was launched to control alien vegetation while simultaneously
contributing to alleviating poverty by providing jobs and training to members of poor communities
(23). The main goal of this government-funded programme is to clear water catchments and riparian
areas of alien vegetation in order to protect and restore their biodiversity and hydrological functions
(23). Meanwhile, WfW aims to empower South Africa’s most marginalised communities by creating
jobs and providing training in different skills associated with alien vegetation removal (24). Each

team is constituted by about 10 workers, who are sourced from the local communities by
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contractors. Contractors are in charge of employing workers and guiding them on the right
procedures of alien vegetation removal, as well as being responsible for the health and safety of the
workers (25). The programme is now running in all nine South African provinces and is one of the
world’s biggest programmes for addressing the removal of invasive alien vegetation (26). However,
there are different ways in which a worker can be exposed to herbicides while mixing and spraying
herbicides. In order to reduce the levels of exposure, WfW relies largely on promoting the use of PPE
through training sessions, the establishment of guidelines for PPE use and other strategies to
enforce PPE compliance. One education strategy that has been implemented is the peer education
programme. However, this programme is not focused on health and safety related topics regarding

herbicide use.

Even though the WfW programme has been described by some authors as a success (23,26), there
are still challenges that must be addressed, especially in the area of worker safety. A pilot study of
WfW’s herbicide policies and practices (2009-2010), under the principal investigator Dr Andrea
Rother (School of Public Health and Family Medicine at the University of Cape Town), identified key
aspects that need to be improved to reduce workers exposure to herbicides (27). The first phase of
the research was a pilot project assessing occupational risks and exposures to herbicides, and WfW'’s

current prevention practices and policies. The key pilot findings were the following:

e Workers generally did not receive information about the acute and chronic effects of
herbicides and were unfamiliar with the importance of preventing long-term low dose
exposures and the role of PPE use in this.

e There was a lack of compliance of workers and contractors with WfW’s safety procedures.

o The nature of the contracts with WfW often pressured contractors into applying herbicides
in conditions not appropriate for spraying in order to meet work deadlines.

e Several problems were found with the PPE. The quality of the PPE was poor, and it needed
to be replaced regularly which increased contractor’s financial burden. In addition there
were identified issues regarding PPE compliance and contractors found it difficult to enforce
its use.

e Workers found the PPE unsuitable and “useless” for the environment under which they
worked.

e The low pay for workers led to high turnover, resulting in lack of continuity of training, extra
cost for contractors to purchase new PPE for new workers, and extra time demands to finish
the contract in the allocated time. New workers joined the teams during any moment of the

year.



o There were difficulties in putting safety procedures into practice including language barriers,

literacy and education levels of workers.

As shown by the pilot study, despite the procedures in place by the WfW programme, workers are at
risk of harmful exposures to herbicides and therefore new exposure reduction interventions must be
implemented. Additionally, there is a high turnover of the workers involved in herbicide use, which
may impact the effectiveness of health and safety training (27). Although a structured industry based
training has already been implemented, this might not be well suited to the socio-cultural context
and needs of the workers. This could affect workers acceptance of the training and therefore its
effectiveness. Moreover, it has been proven that simply delivering information through training is
not enough to shape workers safety behaviours, because knowledge does not necessarily determine
workers’ control over safety practices (28). This is a major challenge when designing an effective
intervention to promote PPE compliance and reduce exposures to herbicides. Creative, flexible and
culturally appropriate approaches must be followed in order to promote change in the behaviours

associated with PPE use.

1.2.The Role of PPE in Exposure Prevention

The strategies used by WfW to remove alien vegetation exposes workers and contractors to
different health-related hazards. This study will focus on the issues associated with PPE compliance
and technical training on herbicide application. In order to reduce the exposure of high risk
populations to herbicides, there are various approaches that can be taken. As shown in Figure 1, the
level of intervention ranges from structural changes in the pesticide practices (e.g. policies,
restrictions) to the individual use of PPE. It is worth noting that focusing on strategies to promote
the use of PPE requires a high level of workers’ participation as well as supervision. Moreover, this
type of strategy is considered less effective and less sustainable and should therefore be used while
higher levels of control can be exercised (Figure 1). However, a big part of WfW'’s strategy to control

workers’ and contractors’ exposure to herbicides is focused on staff training on PPE use.
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Figure 1 Levels of control to minimize exposure risks (Source: http://www.iohsolutions.com/general/151/)

It is well documented in the literature that the most common route of pesticide exposure for
agricultural workers is through skin absorption (11). Therefore, PPE could be considered in theory an
effective strategy to reduce the occupational exposure to pesticides. Thus it has been implemented
in different low-income settings as a harm-reduction intervention. However, incorrect use of PPE by
farmers has been reported in several case studies in Latin America, the Middle-East, Asia and Africa
(7). This evidence raises concerns about PPE compliance and the effectiveness of herbicide exposure
reduction interventions among workers coming from communities with several socio-economic

limitations, such as with WfW'’s labour force.

The importance of understanding the low level of compliance and inadequate use of PPE can be
seen in the growing body of research aimed at understanding the factors associated with it. Some of
the variables that have been studied as explanation for the lack of, or limited use of, PPE are:
education level, age, work organisation or group, interference of PPE on work, peer-pressure, quality
of the risk communication and past health event (29). As stated by Feola and Binder (7) studies
conducted to understand PPE use amongst agricultural workers have taken four different

approaches:

a) Behaviour is explained in terms of socio-demographic factors (e.g. income, age, education,
gender);

b) Research based on the high cost of PPE as a deterrent to PPE use;


http://www.iohsolutions.com/general/151/

c) Studies of external factors such as the design of the labels or the characteristics of PPE;
and
d) Emphasis on the cultural values that create a particular risk perception of pesticides’ harm

and therefore influence the adoption of adequate safety behaviours.

Furthermore, Feola and Binder argue that only some studies have investigated in depth the social
norms of the particular settings (7). Moreover, compliance with PPE recommendations appears to
be highly context specific, which means that it is necessary to understand the particular social
setting in order to assess properly the factors that influence PPE use (7,29). Therefore, this study
aims to assess particular social and cultural factors that shape WfW workers behaviour regarding
PPE compliance. These findings will add to the literature analysing the influence of cultural and

social norms on workers PPE compliance.

1.3.The Role of Risk Perceptions and Social Context on PPE Use

Individuals’ behaviour is a central topic regarding human health-related issues. Therefore, a range of
models have been proposed to explain behaviour and changes on individuals’ practices. These
models can be applied in order to understand WfW workers’” PPE compliance, given that the
effectiveness of PPE in controlling exposure depends on the active participation of individuals.
Behavioural change models aim to assess how people make choices and how these are shaped by
the other variables. These models are based on the general idea that humans decide what to do,
depending on the extent to which they expect that their choices are going to produce a result that
they consider valuable (30). Therefore, the perception about the risks and benefits of the different
practices (e.g. herbicides perceived risk and PPE as an exposure control) plays a crucial role in

understanding human behaviour.

The Social Cognitive Theory (SCT), introduced by Bandura, includes in its model the interaction
between persons, their environments and the psychosocial determinants of behaviour (31). As

stated by Bandura (32), the model relies on a core set of six determinants:

a) Knowledge (About health risks and benefits of different practices)
b) Perceived Self-efficacy (Control over health habits)

c) Outcome expectations (Cost and benefit of different health habits)
d) Goals (Aims, as well as plans and strategies for realising them)

e) Perceived facilitators



f) Social and structural impediments (Aspects that hinder the changes that person seeks)

SCT predicts that the performance of a particular behaviour (e.g., PPE use, PPE cleaning, smoking
while spraying pesticides) depends on the perception of control over the outcome, limited external
barriers and confidence in one’s skills and abilities (31). The six determinants of the SCT model are
influenced by different factors related to both individual and social characteristics. One component
that is taken into account in most of health behaviour theories, including STC, is humans’ risk
perceptions (33). This concept can be broadly understood as the person’s capacity to interpret a
potentially hazardous situation based on previous experiences and beliefs (34). Risk perception is an
important part of the SCT model and evidence from meta-analysis strongly suggests the existence of
a relationship between risk perception and health behaviour (33). Therefore, this concept is relevant
to this study because it can be used to understand workers PPE compliance and explore different

aspects that might shape workers health-related behaviours.

In order to provide explanatory frameworks for risk perceptions, a range of approaches have been
proposed. One of the most influential theories from this perspective is the Cultural Theory (35) in
which risk is viewed as culturally and historically embedded (36). Under this paradigm, people’s
understandings and reactions to risk (such as health effects from herbicide exposures) can be
explained on the basis of the socially rooted values and belief to which the individual adheres (37).
Although cultural theory can be useful to understand certain case studies, this model has some
limitations acknowledged by the author and other researchers (38). Some of the limitations of the
theory are its reduced capacity to understand individual variation regarding choices and the static
typology which lacks capacity to show process of change (38). Despite these inherent limitations,
using cultural theory to understand WfW workers and contractors herbicides risk perceptions will
allow the social and cultural characteristics of the group to be assessed in relation to their safety
behaviours. Moreover, it will provide insights into how group dynamics shape individual behaviours

that might be detrimental to workers’ and contractors’ health.

More recently, risk perception researchers, influenced by social and cultural paradigms, have
identified complex approaches which have been effectively applied in different health-related fields.
Quality and access to obstetric services (39), effectiveness of malaria-during-pregnancy interventions
(40) and studies regarding the association of HIV with gender power relations (38) are some of the
examples of recent innovative research based on the social and cultural levels. Additionally, this
approach has also been applied to studies assessing the exposure of farmers to pesticides. Using

qualitative and participatory strategies, Peres et al. (8) analysed the risk perception of pesticide



handling by rural farm workers on Rio de Janeiro State (Brazil). The authors reported that the main
individual and group factors shaping risk perception were strongly influenced by the local culture
and social context. The labour organisation and individual protection strategies generated to justify
pesticides handling practices were found to be associated with local perceptions of health, power,

gender and values (8).

The understanding of workers’ and contractors’ perceptions of herbicide use (including risk) should
be one of the pillars of pesticide exposure research and subsequent designing of exposure
prevention interventions, especially in countries with complex cultural and social challenges. In
addition, the communication of the risks associated with the use of pesticides (e.g., in training
programmes) should be based on a previous understanding of local workers’ risk perceptions (34).
Therefore, this study will provide insight into PPE compliance from the socio-cultural perspective to
better understand WfW workers’ perceptions of herbicides and safety behaviours, and inform

exposure reduction interventions.

1.4.Gaps in the Literature

Given the specific context of the WfW programme, it is necessary to develop culturally sensitive
strategies to improve PPE compliance, which must be based on evidence and rigorous research.
Therefore, research must consider the workers’ risk perceptions of herbicides exposure and how
they are associated with behavioural change and PPE compliance. Additionally, it must identify those
particular cultural aspects that might enhance the acceptability and effectiveness of interventions
aiming to improve workers PPE compliance. Several studies have assessed the use of and exposure
to pesticides in low-income settings (5,8-10,29), as well as highlighted the importance of
understanding the specific social context where the interventions are going to be implemented.
Despite the acknowledgment in peer reviewed articles that these types of studies are needed in
order to improve PPE compliance and workers safety behaviours, there are limited examples in the
literature reporting in-depth qualitative studies in the pesticides field. Therefore, exposure reduction
interventions continue to be designed without an understanding of the socio-cultural context, which

reduces their likelihood to have an effect on workers’ safety behaviours.

Although some pesticide safety, risk perception and risk communication studies have been
conducted in South Africa amongst farmers (10,17,42) , none, to the knowledge of the author, have
been done with WfW workers or any other large scale alien vegetation removal project. Even though
WfW is one of the largest alien vegetation removal programs in the world, there have not been any

studies conducted to understand the association between risk perception, cultural and social



context, and PPE compliance amongst its workers. WfW has particular organisational characteristics
that shape the power, gender, and social relations presented in the working groups that might differ
from the ones reported for farmers. In addition, the studies previously conducted in South Africa
focus on agricultural pesticide use amongst farmers, while this study will be conducted with a labour

force using herbicides under a different working context and objectives.

In addition, only some risk perception studies have investigated in depth the classified social norms
and cultural context of the study population (7). There is still limited understanding in middle- and
low-income countries of how risk information is transferred between peers and the role that they
might have in workers training processes and understanding of risk (7). This study will aim to
understand the cultural values that promote a particular risk perception of herbicides hazards. In
addition, it will also analyse the social context and the influence of social norms on PPE compliance,

focusing on how the relationships between peers promote certain behaviours regarding PPE use.

This study will contribute to better understanding workers’ herbicide risk perception in a massive
alien removal vegetation programme, as well as provide interesting insights regarding herbicide risk
perception in low-income settings. Developing knowledge about a particular work setting
characterised by high mobility, high turnover and a culturally diverse workforce will add valuable
insights to the literature focused on pesticides research. In addition, this research will specifically
assess the exposure to herbicides as well as PPE compliance in a specific setting in which workers are

expected to follow WfW protocols and have control over the type of herbicides or PPE used.

2. RESEARCH AIM, OBJECTIVES AND QUESTIONS

2.1.Research Aim

The main aim of this research is to understand the link between WfW contractors’ and workers’ risk
perception of herbicide use and their PPE compliance. The influence of socio-cultural factors on PPE
compliance, such as power relationships, status and gender will also be analysed. In addition,
contractors and peers’ influence on safety practices of workers will be also studied, including the

role of peers in the training process of new and old workers.

2.1.1. Research Purpose

The findings of this study will inform a health and safety intervention to be implemented by a larger

study (Described further in section 3.2).
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2.2.0bjectives

To address the research aim, this study has the following objectives:

1. To identify WfW workers’ and contractors’ exposure to herbicides and PPE compliance during
spraying and alien vegetation removal.

2. To document WfW workers’ and contractors’ health and safety risk perceptions regarding
herbicide use.

3. To identify socio-cultural factors that influence workers’ and contractors’ PPE compliance.

4. To identify the role of contractors and peers on health and safety training of new workers joining

after the initial induction training was conducted.

2.3.Research Questions

This study will focus on answering two main questions supported by secondary questions related to
workers’ and contractors’ herbicide exposure, PPE compliance, herbicide use risk perception and

herbicide-related training.

Main research questions

e How do contractors’ and workers’ risk perceptions of herbicide use influence their practices
regarding PPE use?
e What socio-cultural factors influence WfW workers’ PPE compliance and practices?

Secondary research questions
Exposure

e What are the different ways in which WfW workers and contractors are exposed to
herbicides during spraying activities? Which routes of exposure to herbicides are significant

in the WfW context?
PPE compliance

e Do workers and/or contractors make use of the PPE provided and follow the WfW standard
use procedures? Is the use of PPE enforced or encouraged by contractors or other workers?
If so, how? How does peer pressure affect the way that PPE is being used by WfW’s
workers?

e Which particular socio-cultural aspects could influence contractors’ and workers’ PPE

compliance?
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Herbicide use risk perception

e Do workers and/or contractors perceive the use of herbicides as a possible hazard for their
own health? How is this perceived risk compared with other perceived risks associated with
their job? Does the use of herbicides worry the workers and/or contractors in terms of its
possible effects on human health? Do workers and/or contractors consider their job risky?
What aspects of it?

e How much control do workers believe they have over avoiding any possible harmful health
effects from herbicides? What activities do workers believe they can conduct to reduce
harmful health effects of herbicides? What solutions do workers suggest or use to promote
safe herbicide use?

e  Which particular socio-cultural aspects could influence worker’s risk perception of herbicide

use?
Training: knowledge and practices translation

e What is the role of peers and contractors in the training process of workers? At what stages
is the training provided for new and old workers? What is the actual training process
followed for new workers?

e What is the role of contractors in terms of promoting health safety practices to reduce
harmful health effects of herbicides?

e How could risk perceptions be addressed in training interventions to promote better health

and safety practices for exposure reduction?

3. METHODS

3.1. Research Design

Given the in-depth understanding necessary to answer the research questions proposed, a
qualitative study of WfW workers and contractors will be conducted. Most of the fieldwork activities
will take place in Cape Town at sites in which workers and contractors are conducting the spraying
activities. The sites that will be visited are part of the Table Mountain National Park. Additional
information will be gathered at other facilities (e.g. WfW training facilities). The methodological
approach and theory will be based mainly in anthropology research strategies. The tools that will be

used to gather the data are direct observation, visual material collection and questionnaires. The
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study will be conducted from November 2011 till December 2012 and the fieldwork activities are

planned from February 2012 till November 2012.

3.2.Background to Research

3.2.1. Context of Larger Study

This study is part of the broad project “Herbicide exposure prevention study for Working for Water —
Using Peer Education to Promote Health and Safety amongst a highly mobile workforce” under the
principal investigator Dr Andrea Rother. Building on the findings of the first phase, which started in
2009, the second phase of the study is focused on piloting a peer-based intervention to improve
current WfW prevention strategies. Workers’ exposures to herbicides will be measured using non-
biological monitoring methods before and after the intervention. The intervention will be assessed
in terms of its effectiveness regarding exposure reduction and workers’ acceptability of the tools
implemented. The intervention will make use of the peer educators already identified by WfW and
provide them with tools to reinforce the group training regarding safety and herbicides handling. As
part of the larger project, this proposed research will provide baseline data for the intervention by
providing insight into workers’ and contractors’ risk perception and socio-cultural context, as well as
identifying the influence of these variables on PPE compliance. This is key data in order to improve
WfW exposure prevention strategies as well as to provide an understanding of the social context

within which the workers function.

3.2.2. Boundaries between dissertation and larger study

The research team in charge of the larger study will use the data from this study to inform the
interventions to reduce the workers’ exposure to pesticides. The larger project follow-on study will
focus on behavioural controls to see if exposure can be reduced by means of improved individual
behaviour regarding herbicides handling safety practices. The qualitative information collected will
provide insight into risk perception, training practices, knowledge transfer and socio-cultural aspects
of the groups. This information is relevant in order to produce an efficient intervention with a high
level of acceptability by the workers. This study will also involve collection of baseline information
regarding workers’ and contractors’ exposure to herbicides and identifying relevant risk perceptions

(Figure 2).
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Figure 2. Study in the context of the larger project

3.3. Study Population and Sampling Strategy

The research population consist of workers currently part of the WfW program. The workers are
sourced by the contractors from local communities near where the alien removal takes place. The
study sample will be recruited from teams working near Cape Town in the Western Cape Province.
Two full WFW contract teams (approximately 10 people) will be selected from sites where WfW are
engaged in herbicide use activities. Contractors must ensure that workers and teams meet WfW

criteria (25):

e Only one worker can be employed from each household.

e  Workers selected have to be unemployed

e Try to include workers with disabilities

e More than half of the team must be women.

e More than 20% of the workers must be youth (between ages of 18-25)

e Workers should be sourced from local communities and live close to the site.

o Not to employ workers who receive and old-age pension.

The teams will be selected from the North area in the Western Cape using purposive sampling.
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3.4. Data Collection

The data will be collected by trained Xhosa and/or Afrikaans speaking fieldworkers. They will receive
training, organised by the larger project, which will cover herbicide spraying and exposure, as well as
data collection strategies. Fieldworkers will be familiarised with health and safety related topics
regarding herbicides and WfW training material. Additionally, they will be provided with observation
guides (Appendix A). An anthropologist will be present most of the times to observe and support
fieldworkers, as well as to provide feedback during the observation process. This will allow
exploration of new categories and topics to come out during the research process. Groups will be
observed working in different sites and using different herbicide spraying methods. Each member of
the team will complete a consent form (Appendix B) on the first day fieldwork begins and any new

members joining the team during the research will be asked to sign a consent form.

There are different types of data required in order to identify the worker’s potential exposure to
herbicides during spraying and alien vegetation removal. Firstly, the activities performed by workers
during a work shift where herbicide exposures may occur need to be understood. This will provide
information regarding different ways in which the workers may get exposed as well as identify
specific practices that could lead to acute or chronic health effects. Three different data collection
instruments will be used to document worker’s practices that may be associated with herbicides
exposure: a questionnaire, ethnographic observation and media material (photo and video) analysis.

Should issues arise from the ethnographic observations or questionnaires that require further

questioning/investigation focus groups may be held with workers or contractors.

Additionally, the types of herbicides used during the site observation, possible health effects, and
associated risks will be documented. Fieldworkers will collect this information both from the labels
on herbicide containers and from reports proved by contractors and workers. A literature review
will be conducted to identify the potential risks associated with each active ingredient or

formulation.

3.4.1. Questionnaire

A questionnaire assessing general and herbicide risk perception, herbicide-related training, health
status and herbicide use will be administered to workers and contractors (Appendix C), as part of the
larger project research. The questions for this study to assess workers’ exposures will include
guestions regarding health status (Q 73-92, workers questionnaire) and herbicides use (Q 53-72,
workers questionnaire). In addition, information about knowledge, attitudes/beliefs, practices, and
perceptions about health effects and risks associated with the herbicides use will be collected. This

information will be collected through the following sections of the questionnaire (Appendix C):
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e General risk perception associated with the job (e.g. In your current job, what would you say

is the most dangerous thing you do and why?)
e Health effects perception (e.g. Do you think that the herbicides used by Working For Water

can make you sick?)
e Herbicides perception (e.g. Do you worry about possible dangers when working with or near

herbicides?)

The data collected with the questionnaires is self-reported and subject to recall and social
desirability bias. Recall bias refers to the systematic error that might be introduced if the data
gathered relies on participants’ memories of past events. Depending on several factors, such as
disease experience, persons tend to remember certain exposures or practices more than others. On
the other hand, social desirability bias is defined as the influence of societal (e.g. experts, trainers,
supervisors) expectations on participants’ answers. Workers receive training and might have
knowledge of what is considered by experts as a good practice and base their answer on it.
Therefore, these data will be contrasted with information that shows how workers actually perform
in practice. These issues associated with the self-reported nature of the questionnaires will be
addressed by comparing the information obtained with the other two data collection tools (i.e.
ethnographic methods and media material analysis). It will also be considered in the data analysis

and acknowledged when presenting the results.

3.4.2. Ethnographic Methods

Ethnographic methods, which include observation and interviews, will be applied in order to
document the practices of workers through field observations of the activities that involve
herbicides mixing and use. Fieldworkers will join the WfW’s teams at the beginning of a shift and
gather the data in field notes format, written when the events are taking place or as soon after is
possible. An observation guide addressing seven key areas will be pasted into field workers journals

and completed for each site visit (Appendix A). The seven key areas of observation are as follow:

a) Transport of herbicides to site

b) Storage of herbicides at site

¢) Mixing herbicides

d) Spraying of herbicides

e) Eating and resting on site

f) Cleaning up after spraying and using herbicides
g) Any accidents with herbicides?

h) Other
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The guide presents the main areas and activities, informed by theory and the pilot project, which
could create or increase the exposure of contractors and workers to herbicides. However,
fieldworkers will not only capture information in relation to these seven areas, but other aspects of
the working context and other possible routes of exposure. The fieldworkers will expend time on site
observing workers and contractors which will allow them to document different social and cultural
variables that may be related with their risk perceptions associated with the job in general as well as

related to herbicide use.

Contractors and workers have several logistical constraints as they only receive their payment once
the job at the site is finished. Giving this time limitation organising individual extended interviews
would negatively impact on workers and contractors daily working activities. Therefore, as suggested
by Cabrera-Orozco (43) the Periodically Divided Interviews (PDI) strategy will be used. Casual
questions will be posed to selected members of the group and recorded as soon as possible in field
notes. Rather than organising specific interviews, the researchers will use the existing socialising
spaces (e.g. lunch time, discussions) to gather deeper information on risk perceptions and the socio-
cultural context. The PDI questions will be informed by the feedback from previous observations and
data obtained with the group, as well as the literature review regarding pesticides farmers or
workers’ risk perception. Emerging social and cultural categories that might be associated with
workers’ and contractors’ risk perceptions of herbicide risks will also be analysed and studied further

depending on their relevance for the research.

New team members will be identified at the beginning of the daily activities and observed during
working hours. Their interactions with contractors and other members of the team, as well as their
herbicides handling practices, will be documented. The role and influence of contractors and peers
on their work will also be part of the observation focus. Different strategies used by the group to
introduce the new member to the field work will be recorded. In addition, targeted questions to
contractors and new workers (PDI) will be used to gather information regarding the training process.
Furthermore, former workers will also be interviewed about their personal experience of the
training process and the introduction to the job on field that they received. This information will

allow conceptualising the training process from workers’ and contractors’ perspective.

After observation is complete, fieldworkers will type in the field notes. The typed and original
versions of the journals will be used to provide feedback on the observation process and also as data

of the observed possible exposures.

17



3.4.3. Media material (pictures and video)

The use of video and photography is an emerging research and intervention tool in social sciences
such as anthropology, especially in United States and, more recently, in the UK (44). Some features
that make it an interesting research strategy are that “visual images capture the context as well as
the action of an event; they can be interpreted by multiple viewers; and the eye of the camera often
freezes moments the human eye ignores” (45). These features allow documentation of social events
and easier extraction of verbal and non-verbal communication, making it a good tool for capturing
emotions (45). Moreover, the use of media tools has proven to be useful for gathering data
regarding perceptions and experiences (46) which might provide information about the value and
acceptability given by a community or individual to a particular topic or event. Additionally, visual
research tools can be used as a means to overcome potential issues that may hinder the
investigation process in low-income or complex social settings, such as language (47) and cultural
(46) barriers. Therefore, it has become a part of the field of anthropology promoting an emerging

subdiscipline called visual anthropology.
As stated by Ray and Smith (48) there are three major benefits of using media research technics:

e Aspects of social reality and details can be captured with more accuracy and with less

distortion than other methods.

¢ Information can be captured in real time reducing problems with recall bias

e |t provides the possibility to researchers to include different voices by involving

participants in the collection and analysis of the material.

The characteristics and benefits of using pictures and videos as data collection tools suit the
objectives of the present study. These methods will support the other strategies used to gather
information about workers’ risk perception of herbicides use, as well as help to overcome challenges

such as cultural and language barriers

Media material (pictures and videos) documenting workers’ and contractors’ practices will be
produced. These pictures and videos will be produced on normal working days and during groups’
regular activities. The elements and scenarios to be documented in the media material will be
informed by the literature regarding practices that increase the exposure to pesticides. Other
relevant scenarios and behaviours to be filmed/photographed are expected to emerge from the

observation. This will help identify relevant categories and compare with those identified in the
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literature and the analysis of ethnographic observation data. Workers’ and contractors’ participation
is welcomed in case of noticing motivated individuals and if the impact on the working activities is
low. However, given the characteristics of the workers’ jobs and time constraints it is expected that
the majority, or all, of the material will be produced by the observers (i.e. fieldworker and

anthropologist).

In spite of the proven efficiency of video and photography as a research tool (45,48), the use of this
methodology is not widespread. There are not, to the knowledge of the author, any studies
regarding workers’ herbicide risk perception that included videos and photos as a core tool of its

research strategy.

3.5.Data Analysis

Initial analytical categories will be drawn from the literature review regarding farmers risk
perception of pesticide use and its relation with SCT of behavioural change. In addition, the findings
of the larger project’s first phase will also be used to identify these categories. The main categories

identified will be used as a guide to code data collected through the methods previously described.

The information of secondary objectives 1 and 2 will provide data of workers’ and contractors’
practices and their risk perception regarding herbicide use. In addition, socio-cultural information
gathered through the qualitative tools previously described will also be analysed (Objective 3). The
data collected for secondary objective 4 will add to understanding the influence of peers on workers’
and contractors’ herbicide use practices. Data will be imported into a qualitative software for data
management, structuring and analysis (QSR Nvivo 10, 2012) and themes will be identified through
content analysis. In light of the theory and the fieldwork findings, possible ways in which risk
perception and the specific socio-cultural context interact will be explored. Emerging social and
cultural categories that might be associated with workers’ and contractors’ risk perceptions of

herbicide risks and PPE compliance will also be analysed and studied further.

In order to analyse the media material collected, a content and thematic analysis will be conducted.
The content analysis will identify those physical elements and herbicide exposure-related practices
present in photographs and videos and create an inventory. This information will add more detail to
the data registered on the field notes regarding herbicides exposure. In addition, the thematic
analysis will help to identify relevant categories and compare with those identified in the literature

and the analysis of ethnographic observation data.
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3.5.1. Hawthorne Effect’

The pilot study revealed that the Hawthorne effect occurred while using white female fieldworkers.
After employing black Xhosa speaking anthropology students the effect was significantly reduced.
Although it is impossible for the fieldworkers to be completely invisible, three approaches will be in

employed in for addressing the Hawthorne effect:

a. Using black Xhosa and Afrikaans speaking fieldworkers
b. Fieldworkers will be present with the study team for a few days prior to observing so that
the workers get used to their presence.

c. We will acknowledge this in the analysis of the results.

4. ETHICAL CONSIDERATIONS

The larger study entitled: “Herbicide exposure prevention study for Working for Water — Using Peer
Education to Promote Health and Safety amongst a highly mobile workforce” was granted ethics
approval (HREC REF: 445/2011) by the University of Cape Town Human Research Ethics Committee
(HREC) (Appendix D). Freely given informed consent will be obtained from every participant prior to
the participant undergoing any study procedures. The informed consent process will take place in a
language understood by the potential participant (predominately Xhosa) and the participant can
choose which language the informed consent process can take place in. All informed consent
documents will be provided in the three main official languages pertinent to the area namely
English, Afrikaans and Xhosa. The documents translated from English will be back translated. The
study participant will be given a signed copy of the informed consent document and the
investigator/designate will keep one copy in the investigator file. Participants who refuse to
participate will be respected and not observed. The document will explicitly inform participants
about the media material collection and ask for their consent. Participants that refuse to be part of
the videos or pictures will not be filmed or photographed. In case they appear in any of the media

material collected (e.g. group pictures) the material will be identified and separated. If the material

! The Hawthorne Effect is a phenomenon that produces changes in the behaviour of subjects that are part of a
study or assessment. These changes in the behaviour are a response to subjects’ knowledge of their
participation in a study and the presence of researchers that would not be there under normal circumstances.
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needs to be used it will be edited so the participants that did not give their consent do not appear or

cannot be recognised.

Study participants will participate during working hours as permission has been granted from WfW
for teams to take part in the study during this time. Participants will be informed that the purpose
of the study is to improve working conditions and that they will not be penalized if found working
unsafely, but corrected, removed from the dangerous circumstance, and/or trained in the safe

procedure.

5. TIME SCHEDULE

Sept/Oct/Nov/Dec

Literature review

Observation Guides and
piloting

Fieldworkers Training

Fieldwork
Observation/interviews

Questionnaires

Data Analysis

Results

Discussion/Write
up/Corrections
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1. INTRODUCTION AND OBIJECTIVES OF LITERATURE REVIEW

Human exposure to different types of pesticides, including herbicides, has increased in recent years
given its extensive use to control pests for agricultural, public health or environmental protection
purposes (e.g. protect native species that are being threatened by alien species, protect water
sources).The exposure of workers and farmers to pesticides in low-income countries is an important
public health issue as pesticides have a significant negative impact on their short and long term
health. Furthermore, in the context of several socio-economic issues, the risks associated with
pesticide exposure add to other challenges that workers face to support their family and maintain
their health. Although 80% of the world’s pesticides are used in high-income countries, 99% of
deaths due to pesticide poisoning occur in middle- and low-income countries (1). Africa accounts for
only 2-4% of the global pesticide market (2), but studies done in African countries frequently stress
different pesticide-related safety issues, such as low use of Personal Protective Equipment (PPE) (3),
use of unlabelled containers (4), and poor risk communication strategies (5,6). These factors explain
part of the concerning difference between high-income countries’ and low-income countries’ rates

of pesticide poisoning.

It has been shown that the health hazards attributed to pesticide use can potentially be reduced by
implementing safety strategies such as the use of PPE (7-10). However, studies have also
documented the inadequate use of PPE amongst workers and farmers, especially in mid- and low-
income countries (5,7,11-14). The main purpose of this study is to understand the link between
workers’ risk perceptions of herbicide use and PPE compliance amongst Working for Water (WfW)
workers. WfW is an extensive alien vegetation control and poverty-relief programme which has been
running in South Africa since 1995. This literature review aims is to inform this study using relevant

scientific evidence.

The objectives of this literature review were:

e Investigate the current literature regarding PPE compliance, as well as risk perceptions of
herbicide use amongst workers and farmers

e Identify and analyse conceptual frameworks useful for understanding the link between risk
perception and PPE compliance

e Identify contextual factors that influence workers’ and farmers’ risk perception of herbicides
use and PPE compliance

e Understand health risks relate to herbicide, especially in low-and middle—income countries



2. SEARCH STRATEGY

Peer reviewed articles published in indexed journals were searched using PubMed, JSTOR, Science

Direct, SciELO, EBSCOhost and Google Scholar search engines. Four different search areas

constituted the main focus’:

Herbicides health risks (Search terms: herbicides exposure; health herbicides; herbicide
hazard; risk herbicide; farmer health risk; farmer exposure; health farmer)

WfW and programmes comparable with WfW (Search terms: WfW; alien vegetation removal
herbicide; forestry herbicide health)

Research or interventions related to pesticides and PPE compliance conducted amongst
workers or farmers (Search terms: PPE herbicides or pesticides; PPE use compliance; PPE
intervention; intervention herbicides or pesticides; intervention farmer; education
herbicides or pesticides; education PPE; education farmer)

Theory of risk perception. (Search terms: risk perception health; behavioural change health;
behavioural change theory; intervention health behaviour change; health behaviour change;
risk perception intervention education)

Pesticides risk perception (Search terms: risk perception pesticides or herbicides; risk

perception farmer; risk perception)

In addition, information was collected from the WfW programme manuals as well as research

reports from the University of Cape Town (UCT) Centre for Occupational and Environmental Health

Research (COEHR). Relevant articles referenced in the literature and studies recommended by

experts in the field were also included.

2.1. Quality and Relevance Criteria

The abstracts of the articles found were analysed. The following questions were used as a guideline

to assess their relevance for this study:

Does the article explore variables that might explain PPE compliance?

Does the study document risk perceptions of workers or farmers?

% Most of the search terms were initially searched adding the terms “South Africa”, “developing countries”, “Africa”, “South
America” in order to find literature relevant to middle- and low -income countries. Afterwards the search was conducted
without these extra terms.



e Does the article refer to research or interventions conducted amongst famers or workers
regarding herbicides or pesticides use? Was the study conducted in middle- or low-income
countries, or in a context with comparable socio-economic characteristics?

e Does the theoretical framework used provide concepts that are relevant and can be applied
to understand WfW’s herbicide use?

e Does the conceptual framework used provide relevant insights even if the study was not
directly related to pesticides generally or herbicides specifically?

e Does the study provide useful information about the health effects of herbicides exposure
and PPE effectiveness?

The full articles considered relevant were reviewed. The rigour and quality of the studies was
assessed as suggested by Gilson (15) (i.e. assessing their confirmability, dependability, credibility and
transferability). Studies considered of low quality or not relevant were excluded. The articles were
imported to a computer references management system (Zotero 3.0.3) which indexed and

categorised the documents.

3. SUMMARY OF LITERATURE REVIEW

3.1.The Health Effects of Herbicide Exposures

Herbicides are a pesticide used to control invasive plants that could harm agriculture production or
other environmental services (16). The most common routes of humans’ exposure to herbicides are
through skin absorption and inhalation (12). Besides the possible acute effects, research has shown
that long term exposures to low doses of herbicides leads to accumulation in the body which might
result in chronic health effects. (16). Exposures to this group of substances are associated with
different types of cancer such as adult brain tumours in women (17) and prostate cancer (18).
Several studies have specifically focussed on the impact of occupational exposure to herbicides and
indicate a positive association between the exposure and overall cancer risk (19,20). However, the
possible hazards of herbicides are not limited to cancer. Parkinson’s (21), insulin resistance and
obesity (22), and possible endocrine disruptions (23) have also been documented. Moreover, studies
showed negative effects on new-borns due to prenatal exposure, indicating that maternal exposure
to herbicides is associated with the prevalence of Small-for-Gestational-Age (SGA) (24) and foetal

gastroschisis (25).



Research strongly suggests that farmers and workers from low-income countries are at greater risk
of exposure given the spraying techniques used, insufficient risk communication tools and
inadequate or lack of PPE use (6,11,12). Additionally, recent studies highlighted other possible
underlying factors that might increase the risk of developing acute or chronic illnesses related to
herbicide exposure. Some of these factors are poor nutrition (11), immune system status and
interaction with other chemicals (26). Occupational exposure to herbicides has been documented
among forestry workers in the USA who face challenging social contexts which increases their
exposures and health risks (27,28). For example, workers live in substandard conditions (e.g. houses
with limited ventilation, lack of laundry facilities) increasing their risk of exposure to residual
herbicides in their cloths and PPE (28). These living conditions are similar to those of the WfW
workforce. This is problematic in countries like South Africa in which these underlying factors tend to

be common amongst workers and small scale farmers involved with the handling of herbicides.

3.2. Working for Water (WfW) Programme

In 1995 the WfW programme, administered by the Department of Water Affairs and Forestry, was
launched to control invasive alien vegetation while simultaneously contributing to poverty
alleviation through job creation and skills training. The programme is now running in all nine of
South Africa’s provinces and is one of the world’s biggest programmes for addressing the removal of
invasive alien vegetation (29). To address issues related to poverty WfW employs contractors who
hire people from the local communities, providing around 20,000 jobs per annum, of which around
50% are given to women (30). In addition to the benefits of providing short-term jobs, WfW aims to
create a working environment for skills training that contributes to the empowerment of the local
populations. Each worker can be part of the programme for only 24 months over a five year period
in order to give opportunities to other unemployed community members. The expectation is that

after the 5 year working cycle WfW workers’ chances of securing a job elsewhere will increase (31).

Although the WfW programme has been described by some authors as a success (29,32), there are
still challenges that must be addressed, particularly in relation to creating more substantial and
sustainable social development outcomes (33). In order to improve beneficiaries living conditions,
special attention must be given to possible health effects of the programme on the workforce. A

pilot study of WfW’s current herbicide-related policies and practices (2009-2010) under the principal



investigator Dr Andrea Rother, identified some key aspects that need to be improved to reduce
workers’ exposure to herbicides (34). The data gathered showed that there are some problems
related with PPE, particularly in regards to workers PPE compliance and the quality of the PPE
provided (34). The pilot study found that the PPE used is not always appropriate or comfortable and
then often not worn correctly. For example, the PPE provided (e.g. gloves, boots) does not always
come in small enough sizes for women, or the characteristics of the PPE do not prevent workers
from exposure to herbicides (e.g. inappropriate type of gloves, dusk mask rather than respirators)
and therefore potentially increases workers’ exposure. Some parts of the PPE, such as goggles,
caused discomfort while working and therefore were not worn by workers. The pilot study also
found that the nature of the contracts with WFW often pressurise contractors to apply herbicides

without following WfW safety policies in order to meet tight work deadlines.

WfW workers are sourced by contractors from the communities® that are close to where the
removal of alien vegetation takes place. Each team consists of approximately 10 workers classified
by training and activities they are certified to perform (i.e. general worker, peer educator, herbicide
applicator, first aider, health and safety rep and driver). According to WfW standards all workers
must receive a basic training that certifies them as general workers (35). The training material
provides detailed information of health and safety responsibilities, both for the workers and WfW,
and the dangers of herbicides to the environment and to workers (35). In addition, the correct use
and type of PPE that should be worn is described (35). Contractors are in charge of employing
workers and guide them on the right procedures of alien vegetation removal, and are responsible for

the health and safety of the workers (36).

Despite the efforts of the WfW programme to improve their workforce PPE compliance through
training, workers and contractors are at risk of harmful exposures to herbicides. Therefore, workers’
and contractors’ exposure to herbicides must be documented and new exposure reduction
interventions implemented. Additionally, there is a high turnover of the workers involved in
herbicide use because, in part, of low pay, difficult working conditions and workers leaving for better
paid jobs. This turnover may affect the effectiveness of health and safety training (34) as WfwW
spends time and resources training new workers who may not stay in the programme for long. This
is particularly concerning in regards to training in technical skills such as how to use and work safely
with herbicides. The current training might not be well suited to the socio-cultural context of the
workers, as it was documented in the pilot study that the PPE use training was not conducted in the

workers’ home language. Moreover, it has been shown that simply delivering information through

* WFW criteria for the selection of the workers is explained in section 3.3 of the protocol (Part A of this document)



training is not enough to shape workers behaviours (37). This is a major challenge when designing an
effective intervention to reduce exposure to herbicides. Creative, flexible and culturally appropriate
approaches must be followed in order to promote change in safety behaviours associated with
herbicide use. Although there have been some studies conducted about the ecological and poverty
relief goals of the WfW programme (33,38), there have not been, to the knowledge of the author,

any studies evaluating the health impacts of herbicide use on WfW workers.

3.3. The Role of PPE in Exposure Prevention

The main and most common strategy implemented to reduce workers’ exposure to pesticide is the
use of PPE (39). However, the ‘hierarchy of controls’ (40) approach presents PPE as only one of six
exposure control strategies (i.e. elimination, substitution, engineering, administrative, behaviour)
and highlights the differences on efficiency and sustainability of the control depending on the level
of intervention needed (41). Moreover, it is usually preferred only after the other levels of controls
have been implemented or ruled out (42) since PPE interventions require a high level of worker
participation and supervision. This is especially difficult to achieve in contexts where workers face
several social and economic challenges (such as poverty and substandard living conditions). In
addition, several issues with regards to PPE compliance amongst farmers and workers have been

documented in other mid- and low-income regions.

Although some studies have been conducted to understand workers’ exposure to herbicides (27,28),
literature regarding PPE compliance amongst workers of alien invasive plant control programmes is
very limited. Therefore, this study is mostly informed by PPE compliance studies with farm workers
(5,12,13,43-45). The use of herbicides is common in agriculture. Workers and farmers using small
portable pesticides application equipment are more exposed to pesticides than those using
mechanised vehicle sprayers (3). Portable methods (e.g. backpack sprayers, hand held sprayers),
used by the WfW programme, are also common amongst low-income countries smallholders and
workers spraying (3). The dependence on herbicides in tropical countries of Latin America has
increased and given the characteristics of crops and terrains, portable spraying methods are widely
used (46—49). Studies conducted in Latin America, which are relevant for Africa case, have raised
concerns regarding low PPE compliance (43) as well as highlighted the importance of understanding
broad socio-cultural and economic factors affecting workers’ exposure to herbicides (48). Given the
comparable spraying methods, socio-economic barriers, and general health issues, the findings of

farm workers regarding PPE compliance can inform this study.



Although several of the issues associated to PPE compliance are specific to each country (3), some
key problem areas were identified in the literature. Issues associate with limited access to adequate
PPE were often documented in the literature (3,14). In middle- and low-income countries PPE is
usually imported and not suitable to local characteristics of the population (e.g. not adequate sizes)
and the environment (e.g. hot climates, difficult terrain) (3). In addition, workers and farmers who
are not provided with PPE struggle to afford adequate protective equipment (14). However, issues
associated with PPE compliance are not only limited to its availability. It has been documented that
risk perception of pesticides use amongst workers and farmers influence their PPE compliance (e.g.

belief that pesticide only affects weak people) (7,13,50).

PPE is a major part of WfW'’s strategy to control workers’” and contractors’ exposure to herbicides,
and therefore the factors influencing PPE were assessed in this study. WfW promotes the use of PPE

through the following strategies (36,51,52) :

e Guidelines and procedures to make PPE available for workers in the field
e Industry based training on PPE use and care; and

e Disciplinary measures to enforce PPE use

Understanding the challenges of interventions promoting PPE and factors that influence PPE
compliance, is relevant for the WfW context. The programme workforce is sourced from low socio-
economic level communities similar to those in which low PPE compliance has been reported. In

addition, the pilot study raised concerns regarding WfW’s workforce PPE compliance.

3.4. PPE Compliance: The Role of Social Context and Risk Perceptions

The ‘ecological model’ approach, which is often used in public health research, assesses health
related issues by taking into account the different factors that can influence health, ranging from
specific characteristics of the individual (e.g. psychological, genetic) to broader social, economic,
cultural and environmental conditions (53). There is a growing body of research aimed at
understanding PPE compliance amongst farmers, and workers and some studies have been
conducted on the multiple underlying social and psychological factors influencing compliance (45).
The socio-economic context, pesticides risk perceptions, gender dynamics, peers influence, and

adherence to local social norms and cultural contexts have been associated with workers’ and



farmers’ exposure to pesticides and PPE compliance. These explanatory variables should not be
understood as isolated factors, as they interact in various ways shaping workers’ and farmers’

exposure to pesticides and PPE compliance.

3.4.1. Socio-economic vulnerabilities

Seasonal forestry workers in the USA, who are a marginalised population similar to the WfW
workforce, face many occupational hazards (27,54), including exposure to herbicides. Hansen and
Donohoe described the health issues of this population from a comprehensive perspective by
exploring the occupational hazards they face in the context of social, economic, cultural and
language barriers (28). For example, workers live in substandard conditions which affect their
general health and make them susceptible to other diseases and health hazards (28). The analysis of
occupational hazards done by Hansen and Donahoe, takes into account not only the individual
exposure of the worker, but also analyses how the socio-economic and cultural limitations of this
population (e.g. language barriers, lack of access to health care) increases their risk of herbicide
exposures and health effects (28). For example, workers live in substandard conditions (e.g. houses
with limited ventilation, lack of laundry facilities) increasing their risk of exposure to residual
herbicide in their cloths and PPE (28). The analytical approach used by the authors, is useful for
understanding herbicide exposure among transient workers facing several socio-economic

limitations as well as herbicides exposure in low-and middle-income countries.

Therefore, it is a relevant perspective for understanding the WfW’s case. The analysis of workers
socio-cultural and economic limitations could provide insight on PPE compliance, which is necessary

to design appropriate and sustainable exposure reduction interventions.

For workers in Latin America, local conceptions of work (48), employment status of workers (55),
and health care access barriers (49) have been suggested as factors influencing the exposure of
workers to herbicides. The structure of the WfW programme (e.g employment status, payment
logistics), and the social context of its workers, present characteristics that have been reported in
previous research conducted in Latin America as risk factors that increase the exposure of workers
to herbicides. Moreover, WfW faces comparable challenges to prevent workers herbicide exposures

as those reported in Latin American, therefore these findings are acknowledged in this study.



3.4.2. Risk Perceptions

This study is part of a larger project which aims to implement an intervention to reduce exposure to
herbicides amongst WfW workers by promoting PPE compliance. The intervention will be informed
by health behavioural change theories. These theories aim to understand how people make choices
and which factors shape their health related decisions, making behavioural change theories relevant
to inform health-related interventions that require a change of behaviour to reduce risk. The general
idea of these theories is that people decide what to do depending on the extent to which they
expect that their choices are going to produce a result that they consider valuable (56). Although an
analysis of the different behavioural change theories is out of the scope of this literature review, it is
noteworthy that most of these theories include perceived risk of exposure as one of the core factors
that promote a change in their behaviour (57). In addition, evidence from meta-analysis strongly
suggests the existence of a relationship between risk perception of a potential harm or exposure,
and behaviours to prevent this harm or exposure (57). Given that WfW aims to reduce the exposure
of its workforce mainly through promoting change in safety behaviours (e.g. correct PPE use), is

important to understand workers perceived risk of their exposure to herbicides.

Risk perceptions can be broadly understood as the person’s capacity to interpret a potentially
hazardous situation based on previous experiences and beliefs (58). In order to provide explanatory
frameworks for understanding risk perceptions, various approaches have been proposed. Some
studies have been based on the premise that perceived risk is a measurable physiological construct
that can be assessed using quantitative psychometric methods (59). Moreover, certain authors have
focused their research on measuring the size of the error of ‘laypersons’ perceived risk (60) and
exploring explanatory variables to predict risk perception. This type of approach has been criticised
by other researchers as insufficient because social aspects (e.g. moral dimension) are not included in
the analysis (59). As stated by Boholm, the concept of risk, by definition, implies values and
normative components subjected to negotiation with other individuals (61). Understanding risk
perception as part of a broader socio-cultural context is more suitable for this study because it is a
useful perspective for understanding multilevel and complex interactions of variables, such as those
reported in the literature as factors influencing farmers’ and workers’ perceived risk of pesticides

use (12,13,45,62).
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There are two main topics that are frequently addressed in pesticide risk perception research (13)
that are useful for understanding WfW workers’ PPE compliance. The first topic is the discrepancy in
risk perception between experts and ‘laypersons’ (63). It is noteworthy that some of these studies
have been conducted in high-income countries, in which the ‘citizens’ or ‘laypersons’ may come
from a socio-economic context which provides them with different tools to analyse experts’
perception of risk. The difference in perceptions between groups within society should not be
defined simply as a function of error by ‘laypersons’, but rather are influenced by issues such as
power, values and trust (64). Citizen’s perceived risk of pesticide use (65), risk communication
through pesticide labels (6), and the analysis of the implications of an alien plants control
programme (66), are some examples of pesticide-related topics assessed by comparing differences
between risk perceptions. The second main topic of pesticides risk perception research is assessing

the factors that shape people’s risk perceptions (13), which was the focus of this study.

Understanding the factors that influence particular risk perceptions of pesticides use has been
proven to be a useful tool to design interventions to improve farm workers health, especially in
challenging socio-economic contexts (13). Some practices that increase the exposure of workers and
farmers to pesticides are based on particular perception of risk, which are influenced by the socio-
cultural context. For example, a study conducted in Mexico found that farmers did not use PPE, and
therefore were exposed to pesticides, because they considered that pesticides only had health
effects on weak or sick people (7). Several other in depth studies have explored farmers’ and
workers’ perceptions and beliefs of pesticide use to understand their pesticide related safety
behaviours. Palis et al. (50) analysed Filipino farmers’ perceptions and beliefs with regards to illness
and pesticides, and how these factors are associated with safety behaviours and PPE compliance.
Farmers understood pesticides as both a poison for pests and medicine for plants, leading to mixed
perceptions of its impact on humans’ health. In addition, farmers’ that did not take any precaution
against pesticides (e.g. PPE use) considered themselves to have ‘strong blood’ and therefore
immune to the effects of pesticides (50). A similar belief has also been reported amongst farmers in
Brazil (13), increasing their exposure to pesticides given their low compliance to safety practices
such as PPE use. Another interesting finding of Palis’ study is that local definitions of health are
based on the individuals’ capacity to be able to work, therefore workers and farmers only showed
concern about their symptoms if they interfere with their working activities (50).This could lead to

extending the period of exposure to pesticides before getting medical attention
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Research analysing the socio-cultural context and risk perceptions for the particular case of
herbicides is very limited. Herbicides have specific chemical characteristics, health effects, and
targeted pests, which might influence people’s perceptions of the risk associated with its use. In a
study conducted in rural California, Norgaard analysed factors such as institutional trust, proximity
to exposure, gender, and race and how these are interconnected with the interpretation of
herbicides use amongst three different groups defined by the author as: Karuk tribe, the non-Indian
community and the U.S. Forestry Service (66). The study explored race and gender as dynamic social
constructions linked to social and economic conditions, poverty, access to information and health
care. In addition to describing how different perceptions of herbicide use are shaped, the author
suggests that factors including ‘economic dependence, lack of control over work and living
environments, high poverty, low wages, inadequate health insurance, inadequate access to
information, and cultural barriers to political participation’ contributed to increase the risk of
exposure to herbicides of underserved populations such as workers, farmers or native minorities
(66). Norgaard’s research provides interesting insights for this study as the population targeted has
comparable characteristic and socio-economic challenges that are expected to shape workers

herbicides-related risk perceptions and safety behaviours.

The findings of studies associating workers’ and farmers’ risk perception of pesticides use, PPE
compliance, and exposure to pesticides, were relevant to the case of WfW and informed this study
fieldwork and analysis. The influence of gender dynamics and social norms on pesticides risk
perception and safety practices was analysed further based on the pilot study findings and its

documented relevance amongst farmers and workers of mid- and low-income countries.

3.4.3. Gender

The influence of gender dynamics on pesticides risk perceptions has been reported in research
conducted in South Africa (62) and other high-, middle- and low-income countries (13,44,55,66).
These studies identified several issues associated with pesticides use that are influenced by gender
dynamics. For example, studies found that risk perceptions of pesticide use are influenced by social
constructions of gender (13,55) that could shape safety practices. For example, Reed et al. (44),
studied the association between gender and risk of exposure to pesticides amongst children who
performed farm work in Kentucky, lowa and Mississippi (USA). The study found that boys were at a
significantly higher risk of exposure than girls and were more likely to engage in risky behaviours

such as not using PPE (44). A similar situation was reported amongst banana plantation workers in
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Costa Rica, in which gender roles shaped the knowledge of pesticide health effects (55). The study
found that depending on the type of community (i.e. indigenous community, plantation community)
women had more or less power on pesticides related decisions. For example, in the indigenous
communities, women had their own farms, made decisions related with pesticides, and had as much

knowledge as men regarding pesticide use risks (55).

Another example on how gendered risk perception of pesticide use influences PPE compliance and
exposure to pesticides was documented by Rother amongst Western Cape farms workers (62). The
author found that different cultural and social factors influenced farms workers’ perceptions
regarding pesticides (62). Western Cape farmers perceived ‘others’ (e.g. peers, children) to be at
higher risk of pesticide exposure than themselves and therefore did not comply with safety practices
such as PPE use. In addition, women were considered to have a low risk of exposure given that they
predominately do the mixing and not the spraying of pesticides (62). Therefore, there was a low PPE
compliance during mixing increasing the exposure of women to pesticides. On the other hand,
gender dynamics can also affect men’s health. Peres et al. (13) reported that male workers perceived
pesticides health effects as only affecting women and children, and therefore had low PPE

compliance.

The WfW pilot study found that it is difficult for contractors to source PPE in smaller sizes for the
women in their team. In addition, activities like foliar spraying were specially challenging for women.
These findings give some initial insights on how gender could influence safety related practices in
WIW teams. Although WfW includes in its policies some safety recommendations specifically
designed for women (e.g. women must avoid using herbicides during pregnancy), this study
attempts to provide a deeper understanding of the influence of gender dynamics on workers risk

perception of herbicide use and PPE compliance.

3.4.4. Peers and Social Norms

Research in high-, middle- and low-income countries has also been conducted to understand the
influence of peers and social norms on PPE compliance. Studies have shown that farmers’ choices
regarding PPE use are influenced by their perception of peers’ PPE practices (12). Based on their
research amongst workers in fruit-growing farms in Canada, Nicol and Kennedy highlighted the
importance of considering the influence of the community on pesticide related safety behaviours

and found an association between peers practices and farmers PPE compliance (45). The authors
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found that farmers’ decisions to use PPE were influenced more by their perception of peers’
practices than by information received from agencies. Therefore, the study suggested that
interventions should be participatory and incorporate member of the community instead of just

organising formal training activities regarding pesticide safety practices (45).

A similar association was suggested in a study conducted in Colombia (South America), which
investigated potato farmers’ reasoning and behaviour regarding PPE use (67). According to Feola et
al. (67), social dynamics, such as the tendency to conform to the prescriptive social norms,
influences famers’ safety decisions such as PPE use. Similar results have also been reported amongst
rural farm workers on Rio de Janeiro, Brazil (13). Understanding the possible influence of peers’
practices on safety behaviours is relevant to this study since social norms and cultural practices
within WfW groups might have an impact on PPE compliance. In addition, it is important to
understand how knowledge and norms are transferred between peers in order to inform for

interventions aiming to change workers’ safety behaviours.

4. IDENTIFICATION OF THE GAPS OR NEEDS FOR FURTHER RESEARCH

Several studies have assessed the use of and exposure to pesticides in low-income settings
(5,7,13,14,68), as well as highlighted the importance of understanding the specific social context in
which interventions are going to be implemented. Despite the acknowledgment in peer reviewed
articles that these types of studies are needed, literature reporting in depth qualitative research
seeking to understand workers’ and farmers’ social norms and cultural context is still limited. This
limitation is even greater regarding case studies in low-income and poor socio-economic contexts. A
growing body of research has shown that perception and practices regarding pesticides use depend
on particular socio-cultural and economic factors. Training, educational tools, and intervention in the
pesticides field must be adapted to local values and the socio-cultural context, as well as be
informed by a deep understanding of the populations’ risk perception of pesticide use. However, as
stated by Rother regarding pesticide risk perception, ‘more research needs to be conducted with a
diverse range of target groups, especially in developing countries’ (62) in order to design effective
interventions amongst the populations and countries were the exposures and health effects of

pesticides are more concerning.

Norgaard’s research (66) contributes to an understanding of the complexity of the association
between the socio-cultural context and herbicide risk perceptions, however, her research does not

specifically analyse the effect of these variables on PPE compliance. Understanding this link is crucial
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in order to design effective interventions to improve workers PPE compliance as a mean to reduce
their exposure to herbicides. Norgaard’s research (66) assessed herbicides risk perception in rural

communities and among social minorities, however this has not been done in low-income countries.

Pesticide PPE compliance studies tend to mainly focus on farmers and farm workers who might have
different motivations to be involved in pest control activities than workers of invasive alien
vegetation programmes. Although there are some similarities, WfW workers spray exclusively
herbicides, which have specific chemical characteristics, health effects, and targeted pests. These
specific characteristics might influence the risk perception of pesticide use. In addition, WfW is a
programme with ecological and poverty-relief goals in which workers’ expectations differ from those
of farm workers. The association between the risk perceptions of herbicide and PPE compliance has
not been, to the knowledge of the author, analysed for large-scale alien invasive plant control
programs. In the case of WfW, most of the studies are focused on the ecological and poverty
reduction effects of the programme, without analysing possible negative effects of the programme

such as health effects due to herbicide exposures.

There is little understanding of the association between herbicide risk perceptions and socio-cultural
context in South Africa. Some pesticides risk perception studies have been conducted amongst
Western Cape farmers (62), but this type of studies have not been done for the specific case of
herbicide use and government workers with regards to PPE compliance. Given that WfW is one of
the largest alien invasive plant control programmes in the world, it is crucial to understand the
different variables that shape workers’ herbicide-related safety behaviours in order to design
effective exposure reduction interventions and improve on PPE compliance. There have not been
any studies conducted to understand the association between risk perception, cultural and social

context and PPE compliance amongst WfW workers.

Developing knowledge about a particular work setting characterised by high mobility, high turnover
and a culturally diverse workforce will add valuable insights to research on pesticide risk perceptions
and socio-cultural factors influencing pesticide exposures. In addition, this research specifically
assessed a setting in which workers are expected to follow WfW protocols and have no control on
the type of herbicides or PPE used. The findings of this study attempt to address some of the gaps
highlighted and to provide information relevant to large scale forestry, biological control and

conservation programs using herbicides to remove alien invasive vegetation.
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PART C: ARTICLE

Influence of risk perceptions, social context, and working conditions on
herbicide sprayers’ Personal Protective Equipment (PPE) compliance in the
Western Cape of South Africa*

Abstract

The exposure of workers to herbicides in middle- and low-income countries is an important
public health issue with a significant negative impact on workers’ health. This study investigated
the case of workers employed by Working for Water (WfW), a South African alien vegetation
control programme. Despite WfW’s protection efforts, workers are exposed to herbicides. This
study aimed to understand workers’ low Personal Protective Equipment (PPE) compliance by
analysing their risk perceptions of herbicide use, working conditions and socio-cultural context.
Ethnographic observations, informal interviews, visual media, questionnaires and a focus group
were conducted from February to December of 2012. Workers’ safety practices and PPE
compliance were observed during foliar and spot spraying activities. This study found that low
PPE compliance persists despite workers’ awareness of herbicide exposure risks. PPE use was
found to be influenced by workers’ socio-cultural context (i.e. gender dynamics and social
status), workers’ risk perception of herbicide use, and workers’” working conditions (i.e.
environmental and logistical). These finding highlighted that given the complexity of modelling
PPE compliance in countries with several economic and social constraints, exposure reduction
interventions should not rely solely on PPE use promotion and other control strategies should be
explored (i.e. elimination, substitution, engineering controls, and administrative controls).

Keywords

herbicide exposures; workers’ health; PPE compliance; risk perception; socio-cultural context;
working conditions

Introduction

The exposure of workers to pesticides in middle- and low-income countries is an important public
health issue with a significant negative impact on workers’ short- and long-term health. Although
80% of the world’s pesticides are used in high-income countries, 99% of deaths due to pesticide
poisoning occur in middle-and low-income countries (1). Africa accounts for only 2-4% of the global
pesticide market (2), but studies done in African countries highlight that exposures and poisonings
are higher than high-income countries as a result of different pesticide-related safety issues, such as
low use of Personal Protective Equipment (PPE) (3), use of inappropriate pesticide mixtures,
unlabelled containers (4), and poor risk communication strategies (5,6). Additionally, recent studies

have highlighted that some underlying factors, such as poor nutrition (7), immune system status,

* The Health, Risk & Society journal recommends using Times New Roman Font 12, single spacing. For readability, Calibri 11
font has been used with 1.5 spacing. In addition, the journal recommends using Harvard as reference style. To keep
consistency with other parts of the dissertation Vancouver style has been used. See Appendix E for the Health, Risk &
Society journal complete guidelines.



and exposure to other chemicals (8), might increase the risk of developing acute or chronic illnesses
related to herbicide exposures. This is problematic in countries like South Africa in which these

underlying factors tend to be common amongst workers involved with the handling of herbicides.

Human exposure to different types of pesticides, including herbicides, has increased in recent years
due to its extensive use as a method to control pests. This situation is concerning because besides
the possible acute effects, research has shown that long term exposures to low doses of herbicides
leads to accumulation in the body which might lead to chronic health effects (9). The literature
indicates that exposures to herbicides are associated with different types of cancer such as adult
brain tumours in women (10) and prostate cancer (11). However, the possible hazards of herbicides
are not limited to cancer. Parkinson’s (12), insulin resistance, obesity (13), and possible endocrine
disruptions (14) have also been documented. Moreover, studies showed that maternal exposures to
herbicides are associated with the prevalence of small-for-gestational-age (15) and foetal

gastroschisis (16).

Globally, herbicides are commonly used for the control of invasive alien vegetation (17) and control
programmes have been documented in various countries with different levels of income (18-22).
These programmes aim to prevent major negative economic and ecological effects caused by some
invasive plants, such as damage to water resources and biodiversity. However, invasive alien
vegetation control programmes can also have a major environmental, social or human health
impact(18). These impacts have also been documented in the forestry industry, in which herbicides
are widely used to improve the efficiency of tree production by killing species of plants that compete
with the newly planted trees (23-25). Occupational exposure to herbicides has been documented
among forestry workers in the USA who face a challenging social context which increases their
exposures and health risks (26,27). For example, workers live in substandard conditions (e.g. houses
with limited ventilation, lack of laundry facilities) increasing their risk of exposure to residual

herbicide in their cloths and PPE (26).

South Africa has a long history of issues related to alien vegetation invasion. Several studies and
programmes have been initiated in an effort to manage and control invasive plants (28). In 1995 the
Working for Water (WfW) programme, administered by the South African Department of Water
Affairs and Forestry, was launched to control alien vegetation while simultaneously contributing to
poverty alleviation through job creation and skills training. WfW is one of the world’s largest
programmes aiming to control invasive plant alien species (28). Its approach, which links ecological,
economic and social aims, has captured experts’ attention around the globe (29). WfW currently

conducts over 300 eradication control and management projects, providing around 20,000 jobs per



annum (30), of which around 50% are given to women. WfW aims to provide jobs to the most in
need by offering wages below market averages so workers involved in the programme are ‘those
who cannot get jobs that pay market wages’ (21). Therefore, the WfW workforce comes from a
challenging socio-economic context, characterised by poverty and sub-standard living conditions as
well as several barriers (e.g. inequality, limited skills, legacies of apartheid) to access the benefits of

the country’s economic growth (21).

Given the extensive scale of the programme, risks of occupational exposures to herbicides are
problematic. WfW'’s principal strategy to prevent or reduce workers exposure to herbicide is through
providing and promoting the use of PPE (31). The use of PPE is the main and most common strategy
implemented in the world to reduce workers’ exposure to pesticides (32) and is perceived as a
feasible and least costly control method (33). However, the ‘hierarchy of controls’ model (34)
defines PPE as only one the exposure control strategies, and preferred only after elimination,
substitution, engineering controls, and administrative controls have been implemented or ruled out
(33). In addition, the effectiveness of PPE use to control exposure is also determined by the
availability and quality of the equipment. PPE use requires a high level of worker participation and
management supervision to be effective in exposure reduction. Therefore it is important to

understand how workers’ practices and behaviours around using PPE are shaped.

Health behaviour change theories have been used to analyse compliance and risk reduction health
behaviours in a variety of fields such as obesity reduction programmes (36), health promotion
through internet programmes (37) and injury prevention (38). Many health behaviour change
theories (e.g. Health Belief Model, Protection Motivation Theory) place risk perception as a core
concept to understand human health risk behaviours (37). Research indicates that the relationship
between the perception of risk and health behaviours is a positive association (39). The role of risk
perception on influencing behaviour has also been identified as an important concept to understand

workers’ and farmers’ pesticide safety related practices (18,40-42).

Although research suggests some degree of efficacy of PPE use in reducing individuals’ exposure to
pesticides (43), PPE can only protect workers when used appropriately (e.g. full PPE use) and when
correct PPE is provided (44). In addition, there are concerns regarding the sustainability of PPE
promotion for risk reduction given that low PPE compliance has been reported amongst farmers and
workers in middle- and low-income countries (5,41,42,45,46). In these countries the PPE available is
usually not suitable to local characteristics of the population (e.g. not adequate sizes) and the
environment (e.g. hot climates, difficult terrain) (3), affecting PPE compliance. However, issues

associated with PPE compliance are not only limited to its availability but also influenced by



pesticides-related local beliefs and practices. It has been documented that risk perceptions of
pesticide use amongst workers and farmers influences their PPE compliance (e.g. some believe
pesticides only negatively affects weak people) (41,46,47). In addition, pesticides-related safety
practices in middle- and low-income countries have been found to be influenced by gender roles
(e.g. gendered differences on PPE compliance) (41), tendency to conform to perceived peers

practices (48), and working conditions of workers (e.g. employment status) (49,50).

Literature on in depth research seeking to understand workers’ and farmers’ social norms and
cultural context is still limited. This limitation is even greater regarding case studies in poor socio-
economic contexts and particularly with herbicides. Given that PPE promotion is a core risk
reduction strategy of WfW to control workers exposure to herbicides, the aim of this study was to
understand contractors’ and workers’ PPE compliance issues in the Western Cape of South Africa. A
conceptual framework to analyse PPE compliance was developed for this study based on the
literature and a previous pilot study (see Figure 1). According to the conceptual framework, the
interaction between gender dynamics and social status influences team’s PPE compliance and other
safety related behaviours through two different pathways. Firstly, gender dynamics and social status
influences workers’ risk perception of herbicide use. Secondly, gender dynamics and social status
affects PPE compliance. In addition, different characteristics of the working conditions,
environmental and logistical, influence contractors’ and workers’ safety behaviours (i.e. PPE

compliance) and social interactions.
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Methods

This study is part of a larger research project aiming to measure herbicide exposures of contractors
and workers employed by WfW, and to implement effective and socio-cultural relevant
interventions to reduce their exposures to herbicides. The findings of this study informed these
interventions by providing insights regarding risk perceptions, training practices, and the socio-
cultural dynamics of the groups. An in-depth understanding of contractors’ and workers’ socio-
cultural context and risk perceptions around herbicide use was sought through a combination of
direct ethnographic observation, informal interviews, visual media collection (e.g. video and
photographs), questionnaires and a focus group. Data collection was structured so as to have little
impact on working activities and was conducted between February and September of 2012. Ethics
approval was granted by the University of Cape Town’s Faculty of Health Sciences Human Research

Ethics Committee (see Appendix D).

Study population

The research participants were 34 workers and 13 contractors currently part of the WfW programme
in the Western Cape of South Africa who gave written consent to participate in the research. WfW
workers were sourced by contractors from the communities close to where the alien vegetation
removal took place. Contractors are responsible for guiding workers on the right procedures of alien
vegetation removal and health and safety practices (51). Each team consists of approximately 10
workers who are divided according to the training and the activities they are certified to perform
(i.e. general worker, peer educator, herbicide applicator, first aider, health and safety representative
and driver). According to WfW standards, all workers must receive basic training that certifies them
as general workers, including how to mix and herbicides. The Western Cape teams work in different

vegetation areas (e.g. altitude areas on mountain slopes, wetlands).

Using a purposive sample, three teams were recruited in close proximity to the Cape Town urban
area. The sites visited were located in the Table Mountain National Park, characterised by steep
slopes and a rocky and grassy terrain (with few shaded areas and limited access to water) as well as
a variable weather ranging from sunny and dry conditions to high speed winds and heavy rain falls.
The project manager of the area provided the contact details of contractors and granted permission
for researchers’ access. WfW teams are highly mobile and dependent on suitable weather for
spraying which caused several logistical constraints that required the research to be flexible. All

contractors included in the research were males and the gender ratio (women: men) of the teams



were 7:3, 8:1 and 4:6. Teams were observed during spot spraying (i.e. herbicide is applied using a
hand held sprayer directly on the tree stump) and foliar spraying activities (i.e. herbicide is applied
on plants leaves using a back pack sprayer). The strategy used to apply herbicides depended on the

targeted plants species, age, and density.
Data collection

Data collection was done by the authors and ten trained female and male fieldworkers fluent in two
or more of the languages commonly used by workers (i.e. Xhosa, Afrikaans and English).
Fieldworkers received training on herbicide use and health effects, and data collection strategies,
prior to conducting field observations and administering the questionnaire. The data collection
strategies used in this study included ethnographic observation, informal interviews, visual media

collection, focus group and questionnaires

Ethnographic observation

Ten visits were made during regular WfW working activities. Groups were observed working in
different sites using different herbicide spraying methods (i.e. foliar backpack spraying and spot
hand held spraying). The primary author and a female fieldworker spent time (an average of 5.5
hours per visit) on site observing workers and contractors as they applied herbicides and conducted
other working activities. Researchers followed a previously piloted observation guide designed by
the authors for this study (see Appendix A), which specifically indicated the key areas of focus that
needed to be recorded in the field journals (i.e. transport of herbicides to site, storage of herbicides
at site, mixing herbicides, spraying of herbicides, eating and resting on site, cleaning up after
spraying and using herbicides, accidents with Herbicides). The selection of the focus areas was based
on WfW herbicide use policy documents which outline the various measures that workers and

contractors need to take to ensure that herbicides are used safely.

Interviews

Contractors and workers had several logistical constraints in terms of being available for interviews.
For example, they only receive their payment once the job at the site is finished, resulting in time
constraints for organising individual extended interviews as these could impact on their working
activities. Therefore, as suggested by Cabrera-Orozco (52) the Periodically Divided Interviews (PDI)
strategy was used. Casual questions were posed to selected members of the group in the field and

recorded as soon as possible in field notes. Rather than organising specific interviews, the



researchers used the existing social spaces (e.g. lunch time, breaks) to gather deeper information on

risk perceptions and the socio-cultural context.

Visual media collection

Photography and video were used during herbicide mixing and application activities in order to
capture behaviours that might have been missed in initial analysis done by researchers. As
recommended by Bean and Didkowsky et al. (53,54), visual research tools were used as one of the
strategies to overcome potential barriers between study participants and researchers (e.g. cultural,
linguistic) that were expected to emerge given the complex social settings of the research
participants (e.g. poverty, communication barriers given different languages of team members, work

time pressure). Only study participants who consented were filmed or photographed.

Focus group

A focus group was conducted with 13 contractors (of which two were women). The aim was to
gather data regarding contractors’ perception of workers’ safety-related behaviours as well as to
identify issues with the current WfW training which may impact on PPE compliance. Group dynamics
and other non-verbal information (e.g. body language) were documented. The discussion was tape-

recorded and transcribed. Given logistical constraints a workers’ focus group was not organised.

Questionnaires

Twenty questionnaires were administered (12 females, eight males) as part of a training session on
herbicides safety offered by the larger research project. Prior to the training session the fieldworkers
and authors administered the questionnaires to each worker and contractor individually in their
language of choice. These questions gathered information on general risk perception associated with
the job, perceptions of health effects, perception of herbicide use, training process, and herbicides-

related safety practices (see Appendix C).

Data analysis

Initial analytical categories were drawn from risk perception and behavioural change theories, and
previous relevant studies on pesticide use risk perceptions and PPE compliance. Literature regarding
PPE compliance amongst workers of alien invasive plant control programmes is very limited.
Therefore, this study is mostly informed by PPE compliance and pesticides use risk perception

studies done amongst farm workers. Given the comparable spraying methods, socio-economic



barriers, and general health issues, the findings on farm workers regarding PPE compliance were

relevant for this study.

The main themes identified were entered into a code book and imported into a qualitative data
software management and analysis programme (i.e. QSR Nvivo 10, 2012) and themes were
identified through content analysis. Drawing on theories of PPE compliance and risk perception of
pesticides use, as well as the fieldwork findings, the study explored various ways in which risk
perception and specific socio-cultural context interact. Emerging social and cultural categories that
might be associated with workers’ and contractors’ perceptions of herbicide risks and PPE
compliance were analysed. In order to analyse the media material collected, a content and thematic
analysis were conducted (55). The content analysis identified herbicide exposure-related practices to
create an inventory. In addition, the thematic analysis of the media material identified relevant
categories and compare with those drawn from the literature and the data collected through
observation and interviews. The self-reported information gathered through the questionnaires and

the focus group was contrasted against the findings from observations.

Findings and discussion

Workers’ and contractors’ exposure to herbicides

Study definition of PPE compliance

Practices categorised during the research as PPE ‘compliant’ or ‘non-compliant’ were based on WfW
criteria outlined in their official policies. A worker using herbicides must wear: 1) protective pants
and top 2) hard hat 3) boots 4) rubber gloves (wrist length for spraying, elbow length for mixing) and
5) goggles. In addition, a cape must be worn when back pack foliar spraying and a mask for foliar and
spot spraying activities. Study workers and contractors were never observed wearing the full PPE.
Therefore, practices regarding each piece of the PPE were documented. It is noteworthy that not all
the WfW documents have the exact same description of the PPE that must be used. For example,
some documents state that foliar spraying must be done with elbow length gloves while others with
wrist length gloves. This disagreement may affect PPE compliance as contractors and workers could

not have a standardised reference of the PPE that they must be wearing for each working activity.

Exposures during herbicide spraying and mixing
Despite WfW strict guidelines and mandatory safety training, limited PPE compliance and several

risky behaviours around herbicide use were observed during spraying and mixing. Contractors were



found to have the lowest PPE compliance and were often observed mixing and handling herbicides
without using PPE other than the protective pants. This contrasts with contractors’ knowledge about
herbicide health effects and exposure prevention strategies (e.g. PPE use), which were shown to be
high in the questionnaires. Therefore, contractors’ awareness of herbicides hazards did not
necessarily translate into self-preventive practices and other explanatory variables (e.g. gender

dynamics, working conditions) should be explored to understand their safety behaviours.

Workers’ PPE compliance was also found to be limited. Masks, goggles and elbow length gloves were
never worn by the study workers. Most workers did not use the protective top and worked only with
a WfW cotton shirt, material that may absorb the herbicide and therefore lead to exposure. The
highest PPE compliance was for protective pants, hard hats, boots and gloves. However, according to
WfW standards, the gloves used were not appropriate to avoid exposure to herbicides (e.g.
absorbent material or not rubber as stipulated in policy). Every team must have a health and safety
representative who receives additional training on safety issues and is in charge of reporting, on a
monthly basis, any deviations from WfW safety standards (including PPE-related practices).
However, health and safety representatives’ PPE compliance was observed to be similar to other
workers, showing that the participation in training sessions does not necessarily predict PPE

compliance.

Figure 2. Workers, including a new worker without prior training, help mixing without wearing with low PPE compliance



The herbicide mixture should be prepare by workers who received prior training on herbicide mixing
and are wearing full PPE, which was not always the case (see Figure 2). In addition, during foliar
spraying activities workers worked close to each other and were not observed wearing goggles,
Masks or rubber gloves (see Figure 3). Therefore, workers were at risk of dermal and respiratory
exposure to herbicides coming from peers and their own spray clouds. In the case of spot spraying,
hand held sprayers allow for a precise application of the herbicide directly on a stump, which
reduces the chances of accidental exposures. Although spot spraying exposures were lower than in
foliar spraying, workers were observed handling the hand held sprayer without gloves (e.g. spraying,

cleaning or fixing the nozzle), which may lead to dermal exposure to herbicides (see Figure 4).

Figure 3. Foliar spraying. Workers working close to each. Partial PPE use is observed (e.g. short sleeved shirts)
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Figure 4. Worker without gloves handling two hand held sprayers

Other risky herbicides-related practices

Workers’ and contractors’ exposures to herbicides were also documented during activities other
than spraying and mixing. Previously exposed PPE was left next to food, clothes, and workers’ skin
while workers rested (see Figure 5 and Figure 6) Therefore, residual herbicide was also found to be a
route of workers’ potential exposure. Other practices observed, associated with potential exposure
to residual herbicide, were: putting gloves inside protective pants’ pockets with personal belongings
(e.g. cell phone, toilet tissue), using PPE to lay or rest on (see Figure 6), keeping parts of the PPE on
after work (e.g. boots, pants), and not wearing parts of the PPE in order to make the handling of the
gear easier (see Figure 4). This is concerning given these practices could be creating exposures
through contact with residual herbicide on the PPE. Therefore, even in a scenario of high PPE
compliance during mixing and spraying it would be necessary to address risky PPE practices. Future

interventions should stress long term hazards and the residual faculty of herbicides.
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Figure 5. Worker resting during spraying activities. The red and blue spots in the gloves indicate they have been exposed
to herbicides

Figure 6. Worker resting. She kept the cape and gloves on after spraying herbicides during the morning working session

12



Training issues, new workers and on-site strategies to promote PPE use

Contrary to WfW standards, workers were observed mixing and spraying without prior training. For
example, a female worker reported not having attended to any training provided by WfW after more
than one year of being involved with the programme. In addition, one worker was observed mixing
and spraying herbicides for a period of two weeks before receiving formal training on herbicide-
related health and safety issues. One major challenge of WfW training activities is workers’ high
turnover rate, which not only hampers productivity but makes more difficult to maintain health and
safety standards and team morale (31). WfW spends resources and time on training new workers,

and contractors must provide extra supervision to them in the field.

On site strategies for supporting new workers are limited as teams face several time constraints.
One of the strategies that some contractors reported using was to assign experienced workers to
supervise new workers. Although it may be a way of introducing new workers to the job, this is done
informally and experienced workers are not provided with education tools or clear standards to
accomplish the task. WfW implemented a peer education programme, however, it is not focused on
safety issues related to herbicide use and mainly provides counselling to workers in other areas (e.g.
HIV, interpersonal violence). According to WfW standards, every morning contractors and health
and safety representatives must check PPE and give a safety talk to workers regarding relevant
occupational hazards (e.g. sun exposure, exposure to herbicides). However, these activities were not
conducted amongst the study teams, and contractors and health and safety representatives were
observed to be busy with other several tasks before starting spraying activities (e.g. filling in forms
required by WfW). This is concerning especially with regards to untrained new workers, who may
not have a proper understanding of the importance of PPE use. Therefore, strategies must be

developed to improve new workers support in the field.

Herbicide use risk perceptions

General perceptions

Based on workers’ and contractors’ observed practices, it was found that the use of herbicides is not
perceived as a major concern by the workforce. This finding contrasts with the data collected
through the questionnaires, where most study participants reported concern and awareness about
herbicide exposures and their health effects. For example, most study participants indicated that
wearing gloves was a way of protecting themselves from herbicide hazards, contrasting with the low

gloves use observed during mixing activities. Although dye (which is added to the herbicide mixture
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as a herbicide marker) on workers’ and contractors’ hands and arms was often observed, they rarely
washed their hands before eating or when finishing their work, and only one person (female worker)
was observed using soap. In contrast, ‘washing hands’ was often reported in the questionnaires as
one of the main strategies to avoid dangers to health from herbicides. These findings indicate that
workers knowledge about herbicides dangers and preventive strategies do not always lead to safety

behaviours or high risk perception of herbicides use.

Herbicide mixing perceptions

Contractors tended to believe that little skill was required for mixing herbicides and that risk from
exposures during this task were low. During the informal interviews, contractors and workers never
mentioned the exposure to herbicides as an important issue of the herbicide mixing, and only
focused on topics related to the quality of the mixture (e.g. type of herbicide, concentration). This
suggests a low risk perception of herbicide mixing, which has been reported previously amongst
farm workers in the Western Cape (40). In addition, preparing the herbicide mixture for spraying was
not seen as a very skilled activity in comparison to the tasks associated with other positions (e.g.
health and safety representative, first aider). In an interview, a contractor listed the characteristics
that each worker must have so that he or she could be sent for specific training (e.g. first aider, peer
educator). When the contractor was asked about his criteria for sending someone to herbicide
mixing training, he answered: ‘That’s easy, | can send anyone. They learn about the mixing’. This
statement was confirmed by the data collected during observations, in which many of the workers
were observed getting involved in the mixing process even from their first day in the job without

prior training (see Figure 2).

Perceptions of other occupational hazards

The data collected showed agreement between self-reported and observed concerns regarding
snake bites and accidents (e.g. falling, being hit by a rock). In the questionnaires, participants were
asked to rank the different occupational hazards. Being bitten by a snake and having an accident
were reported more often and always considered more dangerous than using herbicides. In
addition, preventive strategies in the field were observed with regards to avoiding falling and being
bitten by snakes. In the field, workers and contractors supported each other, implemented
preventive strategies, showed an interest in learning, and discussed safety behaviours regarding
falling and avoiding snake bites. Few of these behaviours were observed with regards to reducing

exposure to herbicides. In addition to suggesting a low risk perception of herbicides use, these
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findings show that the study workforce was willing to engage in prevention practices if their

perceived risk of a particular danger was high.

It is interesting to highlight that between January 2007 and July 2012 only two of the 188 incidents
reported by WfW were snake bites and none of them occurred in the region were this study was
conducted. However, snakes were the biggest occupational danger reported by workers and
contactors in the questionnaires. Therefore, the higher perceived risk of snake bites over other
occupational hazards is not based on actual snake bites but on beliefs that snake bites are prevalent.
According to the questionnaires, workers often associated the use of protective pants and boots as a
strategy to prevent snake bites but rarely associated these PPE items with preventing herbicide
exposure. Therefore, even though some PPE compliance was high it is possible that workers had
other reasons for wearing them and not for preventing herbicide exposures. This is concerning,
given that workers and contractors might not handle PPE properly after work (e.g. wash it separately
from family clothing, store out of the reach of children, not wear boots inside the house) if they do

not perceive certain pieces of the PPE to be associated with herbicides exposure protection.

Perceptions of exposure risks for others

Perceiving risk as something that happens to ‘others’ has been reported previously in pesticides and
other risk perception studies (40,41,56). Study contractors regularly explained safety issues such as
falling, being bitten, or having health effects, as something that happens only to workers and mostly
used female workers as examples to describe job-related risks. Although contractors have generally
worked longer for WfW than workers and have more experience with herbicides and safety related
training, they never referred to the possible risks associated to the job as something that might
affect them. This low risk perception of herbicide use was also observed in their practices on site

(e.g. low PPE compliance, mixing without gloves).

Similarly, health and safety representatives and experienced workers also attributed risks to ‘others’.
For example, when discussing about different dangers of the job, an experienced 26-year-old male

worker noted:

Some people do not test the pump and the herbicide can go into their eyes. I'm not concerned
about myself but for instance the girls ... Snakes are not a problem for me. When you spot one you
move away ... people are very scared of snakes. | just advise them if come across to one ... Dogs are

dangerous and can sense when they [workers] are scare. | tell girls to stay still. | tell them not to run.
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Therefore, contractors, experienced workers, and health and safety representatives framed the
occupational risk as something that happens to a ‘weaker’ other. Associating themselves with lower
levels of risk may influence their own safety related practices such as PPE use, as it was seen in this

study.

Gender dynamics, risk perceptions and PPE compliance

The influence of gender dynamics on pesticides risk perception has been reported in previous
research conducted in South Africa (40) and several high- middle- and low-income countries
(18,41,49,57,58). In addition gender differences in PPE compliance have also been documented
(57,58). In this study, it was found that male WfW workers have a lower PPE compliance than
female workers. Although low PPE compliance and risky herbicide-related practices were observed
amongst female workers, the team with the highest observed compliance was mainly comprised of
women (90% female workers). In addition, PPE compliance in the other two teams observed was
higher amongst women than men. This contrasts with the data captured through the questionnaires
where male workers showed an understanding of herbicide hazards and risks closer to WfW
standards. Although the results are not statistically significant given the small sample size, the data
indicate that male workers are more aware than female workers about the impact of herbicides on
human health as well as are more aware of the residual faculty of herbicides. In addition, most male
workers responded ‘yes’ to the question ‘do you worry about possible dangers when working with
or near herbicides?’ Only half of female workers responded ‘yes’ to this question. There seems to be
a difference between workers’ statements of intent and their actual practices in the field, indicating
that workers’ knowledge of herbicide exposures risks do not necessarily influence their safety
practices. Therefore, exposure reduction interventions should not rely solely on improving workers’
and contractors’ herbicides hazards and preventive strategies knowledge. Future interventions
should also find strategies for this knowledge to be translated into herbicide-related safety

practices.

In this study, it was found that the gender dynamics in the teams influence safety related behaviours
and therefore must be taken into account when designing exposure reduction interventions. One
pathway in which these gender dynamics influence PPE compliance is by pressurising male workers
to adopt risky behaviours in order to adhere to certain models of masculinity or norms in the group.
The influence of social constructions of masculinity on men’s and women’s health has been reported

for different public health issues including occupational exposure to pesticides (5,57,59). In this
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study it was found that those workers who embraced socio-cultural values that gave them
‘leadership’ or ‘popularity’ amongst peers engaged in more risky behaviours than other workers.
This ‘careless’ behaviour was mainly observed in strong, young males, who, for example, did not use
a helmet, operated a chain saw while dancing and joking, and did not wear a protective top (see
Figure 7). Moreover, it is expected that male risky behaviours are reinforced in an environment such
as the one observed within WfW, in which risks are more associated with female or ‘weak’ workers.
Some male workers openly admitted not following the safety rules while making it clear how
dangerous and important it was for women to comply with safety practices. In this scenario male
workers not only perceive occupational risks as something that happens to ‘others’, but engage in
risky activities as a strategy to improve their status as males in the group. Therefore, it is possible
that the low PPE compliance observed amongst male workers is in part explained by their tendency

to conform to social constructions of masculinity.

Figure 7. Male workers not wearing helmets and using short sleeved shirts while spraying herbicides. Hand held sprayer
hooked into protective pants’ pocket.
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The influence of gender dynamics on workers’ and contractors safety related behaviours and PPE
compliance is complex and can act through different pathways and in different ways. Further
research needs to be conducted to understand other pathways through which gender dynamics can
affect safety behaviours related with herbicide use. However, the data of this study showed that this
category is essential to understand WfW’s working dynamics and herbicide-related safety

behaviours such as PPE compliance.

Social status and PPE compliance

A criterion by which WfW workers are stratified is by their position (see Study population).
Contractors decide which workers attend specialised training on one of the positions offered by
WfW. These tasks require previous specific training and those who perform them receive higher
salaries than general workers. It is noteworthy that health and safety representatives work closely to
the contractors and have a higher status than other workers. This higher status was perceived both
from the contractors and workers. According to the contractors, people aspiring to become a health
and safety representative must have certain characteristics that are not usually common to all
workers (e.g. read, write, communicate and provide information to the group). It was observed that
health and safety representatives had a greater number of tasks and more regular tasks than general
workers, peer educators, herbicide applicators, drivers and first aiders. In the questionnaires
workers reported health and safety representatives as the second best person within the team
through which herbicides safety related training and information should be distributed. Therefore,
this position is seen by workers as being held by someone with experience and exemplary in terms
of safety related practices (e.g. PPE use) which could influence workers’ risk perception of herbicides

use and PPE compliance.

The observed low PPE compliance amongst health and safety representatives and contractors raises
several concerning issues. It sets an example that might be followed by new or less experienced
workers. Feola and Binder’s research (42) suggested that one of the strongest predictors of PPE
compliance and pesticide-related safety behaviours amongst farmers is their intention to conform
with the descriptive social norms of the group. WfW workers may follow a similar pattern, especially
when they observe low PPE compliance in the most experienced people of the team. In addition,
health and safety representatives and contractors limited PPE use create a dynamic in which low PPE

compliance could be seen as a symbol of high safety knowledge and even associated with some kind
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of personal immunity to herbicide health effects. It has been documented that farmers that did not
take any precaution against pesticides considered themselves to have “strong blood” and therefore
be immune to the effects of pesticides (46). It has also been found that farmers’ social status partly
relied on their health, strength, and capacity to work more effectively which made them tolerate
adverse effects of pesticides for long time before deciding to change their safety behaviours such as
PPE compliance (48). It is possible that a similar situation is presented amongst the WfW workforce
and the aspiration to improve social status is expressed to practices such as low PPE compliance,
which may represent experience, strength, and knowledge amongst peers. However, this needs to

be studied further.

While particular socio-cultural norms (e.g. gender roles, social status) have been shown to have an
effect on PPE compliance and risk perception among WfW workers and contractors, there are other
contextual factors, such as logistical and environmental working conditions, that might influence

contractors’ and workers’ exposure to herbicides.

Working conditions

The working conditions, such as terrain, weather and WfW programme organisation, were found to
be major factors influencing workers’ and contractors’ exposure to herbicides. Study workers mostly
worked on steep terrains and were exposed to the various environmental conditions that
characterise the Table Mountain National Park (see Study population). The access to the areas that
were studied usually required workers and contractors to walk long distances carrying vegetation
removal gear (e.g. chain saw, cutting tools, herbicides sprayers), personal supplies (e.g. food, water,
clothing) and PPE. The nature of the WfW programme requires teams to comply with tight deadlines
and spray herbicides in different types of terrains some of which present physical challenges and

risks (see Figure 8).
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Figure 8. Workers spraying herbicides on a steep slope.

Short term environmental risks

Workers were highly concerned about the intrinsic dangers of working in a mountain environment
and the possibility of being injured after falling or getting hit by a rock or tree branch. Workers and
contractors focused most of their preventive behaviours on avoiding accidents related with falling,
slipping and getting cut. Workers’ low perceived risk of herbicide use made them prioritise
preventing strategies towards short term environmental risk such as falling, even if these preventive
strategies could increase their exposure to herbicides. For example, workers were observed using
spraying bottles as walking canes, throwing them to free their hands, and holding them in between
their legs to prevent them from rolling downhill, which are practices that may produce herbicide
leakage and increase herbicide exposures. Moreover, in order to facilitate the walking and handling
of the cutting tools, most workers hooked the hand held sprayers to their belts or pants pockets
which positioned the bottles filled with herbicides near by the scrotum area (see Figure 7), where

the skin has the highest level of absorption in the human body (60,61).

Another common practice amongst workers and contractors was to rest and have lunch close to the
PPE and gear. In many cases there were very limited spaces where workers could gather and rest.
Therefore, activities such as eating lunch and resting necessarily occurred in spaces in which it was

impossible to avoid the proximity to working tools and PPE. It is noteworthy, however, than such
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behaviour was also observed by some workers in terrain with convenient and safe spaces for resting.
This means that the characteristics of the terrain influence their safety practices but do not

completely explain them.

Weather

Weather also played an important role on PPE compliance. PPE supplied by contractors did not
include a warm garment in case the temperature was low. When workers perceived the weather as
cold they used their personal warm tops while spraying. This is concerning, given that residual
herbicide can be transported home (62) and it is possible that workers do not handle this clothing
with the precautions many self-reported for PPE in the questionnaire. In addition, PPE compliance is
affected in hot days, when the temperature can rise above 25°C which makes the use of PPE
extremely uncomfortable. For example, workers were observed rolling up their shirt sleeves or using
short sleeved shirts, which exposed their forearm skin to herbicides. In fact, dye in workers and
contractors forearms was documented. Moreover, the use of masks and goggles was never
observed, and contractors noted that workers complain about using these PPE as it makes them
sweat and struggle to breath. Discomfort with PPE has been reported in the literature as a reason of
low PPE compliance (50) and was also found to be relevant for the WfW case. Weather influences on
PPE cannot only be addressed by training strategies. This study showed that unsafe behaviours can
persist even if workers’ and contractors’ knowledge of health benefits of using PPE is high.
Interventions addressing the characteristics of the PPE sourced could improve their level of comfort
and appropriateness to the local weather. Given that contactors are in charge of sourcing the PPE
they have many limitations (e.g financial constraints) to provide quality PPE and with characteristics
suitable to the local conditions. As some contractors suggested, a better strategy could be that Wfw
sourced the PPE and provided it to workers and contractors. However, further research needs to be

conducted to analyse the feasibility and benefits of this option.

Programme organisation

Coupled with the terrain and weather conditions, there are factors associated with the organisation
of the WfW programme that might influence workers’ and contractors’ PPE compliance. The data
collected showed that workers and contractors were concerned about the payment amount and the
long wait from work to payment. There are several references in the data to discussions related to
payment dates, issues arising from the perceived low wages, and risky practices necessary in order

to comply with WfW contract standards. When workers were asked in the questionnaires ‘What
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would you say is currently your biggest worry in your life?” and ‘What would you say is your biggest
worry with your current job?’, ‘payment process’, ‘economical support’ and ‘little pay’ were frequent

answers and far more prevalent than answers mentioning working with herbicides.

Contractors reported at the focus group that workers’ low wages represent a challenge for them to
keep workers motivated and maintain them for long periods as part of the teams. These factors may
influence workers” morale, which could be important in order to conduct effective exposure
reduction interventions aiming to impact individuals’ behaviours (e.g. PPE compliance). In addition,
the high turnover rate of workers, currently a problem with many of WfW’s teams, represents major
challenges for productivity and for maintaining health and safety standards and team morale. The
high turnover rate must be taken into account when designing interventions based on education
tools, as it could make them costly, not sustainable and have a limited impact on the long term
exposure reduction. It is possible that increasing workers’ payment could improve their morale and
motivation in the programme as well as reduce the high turnover rate of workers. This could have a
positive impact on the effectiveness and sustainability of intervention and therefore play a role on
improving workers safety behaviours. However, paying wages below the market average is a
strategy of WfW to target the most in need (21) and it would be necessary to analyse how effective

this strategy is and what the effects of increasing wages would be.

Contractors reported having difficulty meeting WfW deadlines under the programme standards. In
order to get paid and assigned a new site, the sites must be checked by a supervisor. Contractors
and workers complained that this process is slow which delays the payment process. The data
collected showed that some risky practices are related with meeting these deadlines. Forst et al.
(50), a PPE study amongst Latino farm workers found that ‘the economic structure that entails pay
for production rather than pay per hour will always tend to work against taking safety precautions’.
In the WfW case, workers have a daily wage, however, they only get paid once the site is finished.
Therefore, workers and contractors have an incentive to work faster. Contractors and workers
reported different strategies that they use in order to clear the alien vegetation before the deadline
stipulated by WfW. This included using higher concentrations of herbicides than recommended and
spraying on days with poor weather conditions (e.g. rain and wind) when, according to WfW safety
policies, teams are not supposed to be spraying. The need to work fast in order to meet contract’s
deadlines, receive payment, and be assigned with a new site, might reduce contractors’ and
workers’ focus on safety related behaviours (e.g PPE compliance). This is especially concerning

regarding those behaviours perceived to have a lower risk (e.g. herbicide exposure) as they are
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expected to be the first ones to be neglected. Low PPE compliance has been reported in the
literature as a strategy to avoid slowing down the pace of work (5,50). For example, in this study a
female worker was observed several times working with only one glove. She used her bare hand to
operate the hand held sprayer and the one with the glove to pull out plants, operate cutting devices,
and for support while walking in steep terrain. This pattern of gloves use allowed her to work fast, as
it is easier to operate the hand held sprayer without gloves. However, at the same time she could
prevent accidents from activities perceived as highly risky such as handling cutting tools while
walking in a steep terrain. It is concerning that safety related behaviours could be undermined by
workers’ and contractors’ need to avoid slowing down the pace. Preventing strategies associated to
occupational hazards perceived as less risky (e.g. PPE use to avoid herbicide exposures) may be the

most affected.

In addition to workers’ and contractors’ herbicide use risk perceptions and the socio-cultural
variables analysed (i.e. gender dynamics and social status), the contextual factors in which the
working activities are embedded affect PPE compliance in different ways. It is noteworthy that these
aspects are unlikely to be modified by interventions targeting workers behaviours change. Strategies
to address these contextual factors that might increase the exposure of contractors and workers to
herbicides should be focused on administrative, engineering or substitution controls. Intervention
such as changes in the structure payment, increasing the wages, and sourcing more appropriate PPE

for the local weather conditions, should be considered and explored further.

Conclusions and recommendations

In this study it was found that the WfW PPE compliance strategies are not successfully protecting
workers and contractors and WfW workforce is potentially being expose to herbicides. Although
some PPE items were observed being worn, is possible that this behaviour was influenced by the
presence of the researchers and workers’ awareness of being part of the study. Therefore, the PPE
compliance observed may be actually higher than under normal working circumstances (i.e. without
the presence of researchers). This effect makes difficult to evaluate the effectiveness of the Wfw
compliance strategies. Furthermore, workers’ and contractors’ awareness of herbicides hazards,
knowledge regarding herbicides health effects, and level of training did not necessarily translate into
self-preventive practices such as PPE compliance. It was also found that PPE compliance is
influenced by a range of factors which include herbicide use risk perception, socio-cultural context
and working conditions. In addition to suggesting a low risk perception of herbicides use, this study

shows that workers were willing to engage in prevention practices when their perceived risk of a
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particular danger was high (e.g. snakes bites, falling). Gender dynamics and social status aspirations
were found to be major socio-cultural variables that influence risk perception and PPE compliance.
Workers’ and contractors’ tendency to conform to social constructions of masculinity and their
aspirations to improve social status explain in part the low PPE compliance observed. However, this
study reported other contextual factors (i.e. characteristics of the terrain, weather, and programme
organisation,) that influence PPE compliance and risk perception, which are unlikely to be modified

by interventions targeting workers’ and contractors’ behaviours change.

The complexity of modelling PPE compliance in countries with several economic and social
constraints highlights the importance of not relying solely on PPE use as an exposure reduction
strategy. This situation is especially important when large scale alien removal projects and other
programmes using pesticides are being implemented. In middle- and low-income countries with
limited working options and vulnerable populations, the occupational exposure of workers to
pesticides could offset the benefits of poverty relief programmes such as WfW. Interventions aiming
to improve PPE compliance should only be considered as one part of the exposure control.
Moreover, in order to be effective, they must take into account particular characteristics of the
socio-cultural context, local perceived risk of perception use, and other broad contextual factors. In
terms of the methodology, this study showed that self-reported and observed behaviours may not
agree for the case of risk perception and safety and health knowledge of herbicide use. Therefore,
this showed the benefits of exploring in depth research tools (e.g. ethnography, interviews) to

understand workers safety practices on site.

Although this study presents relevant insights in order to understand PPE compliance amongst WfwW
workforce, further research is needed to address some of its limitations. It is recommended that in-
depth interviews are conducted to better understand the link between the social construction of
masculinity and femininity, and safety practices. In addition this data could also provide relevant
information to understand how workers and contractors associate social status with the low PPE
compliance reported in this study. Moreover, the authors identified some other variables that could
influence social status which need to be assessed in future research (e.g. local construction of race,
family affiliation). Furthermore, teams selected to participate in future studies should work in a
greater variety of terrains and also explore how workers and contractors handle PPE at home.
Female contractors are also important players to be studied in future research. This would allow
comparing the findings of this study in different working conditions and under different leadership.

Moreover, in order to design sustainable interventions to reduce herbicides exposure, it is necessary
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to understand the herbicide use risk perception of project managers and other WfW employees who

influence health and safety policies and herbicide-related decisions of the programme.

Despite these limitations, this study highlights the importance of understanding workers’ knowledge
and beliefs as well as their working conditions when developing strategies to prevent occupational
hazards. Exposure reduction interventions tent to be designed without an understanding of the
socio-cultural context which reduces their likelihood of changing workers’ safety behaviours, such as
PPE compliance. This study provides insights in how in-depth research can be used in understanding
occupational risks and workers’ compliance to safety procedures. In addition, this study underscores
the need for a complex and broad approach to exposure control strategies, which not only focuses
on the promotion of PPE use, but uses it as only one of the several strategies to reduce exposure and

protect vulnerable workers from occupational hazards.
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APPENDIX A: Observation Guide
WFW Exposure Observation Guide for Fieldworkers

Instructions

This is a guide when you are in the field observing Working for Water (WFW) workers and
contractors when using and applying herbicides.

This is a guide to remind you what to look for and NOT a questionnaire for you to ask. This means
that you are expected to write down everything you observe rather than just what is in this guide.
At the end of each observation session, fill in the information on to the form below. Give as much
information and detail as you can. More is better! Draw pictures to explain some of your points.
Use the blank page on the next to this page to give more information and detail. If you need to
explain a question listed below in more detail, and then put the section number and letter of the
guestion (e.g., 1a)

Put your name on your journal. In your journal, document your observations.

Most of the observations information you write below will be for the workers. If you observe and
activity that was done by the contractor please indicate next to your text (done by contractor).

In all the sections, please note the personnel protective equipment (PPE) that they use and
especially if things are not worn properly or if they are taken off and why.

Remember we are looking at ways in which workers and the contractor might be exposed to the
herbicides (come into contact with them). If you are not sure whether something a worker did will
lead to an exposure or not, write it down!

Thanks and enjoy the skill of observing.



This diagram gives you an idea of some of the key herbicide use activities you will be observing
and you need to be familiar as to what to look for.

Remember to write down more than just these activities as what might seem unimportant to

1
Transport of
Herbicides to site

2
Storage of
Herbicides at site

3
Mixing Herbicides

4
Spraying of
Herbicides

5
Eating and resting on

site




6

Cleaning up after spraying
and using herbicides

7

Any accidents with
Herbicides?

8

Other things to look
out for that may be
important



WFW Exposure Observation Guide for Fieldworkers

Fill in the information below for each day you conduct an observation:

Date of observation

Time observation started

Time observation ended

Give the name of the location/area where the observation took place

Describe the area (grassy, trees, hilly, what vegetation is being removed)

Name of the Contractor (Male _ orFemale )
How many women working in team (not including contractor) ?

How many men working in team (not including contractor) ?

Are any of the workers new (this is their first day)? Yes_  No___ How many? How
many are males and how many are females

Describe the weather when you first start observing. If the weather changes during the observation
explain how it changed and put down the time when it changed. You may have to do this several
times. Please also draw pictures to help us see the wind direction in relation to the direction of the

spraying.




1. Storage of Herbicides

There are two types of storage you need to write down information about:

A) Off site storage: If you are only joining the team on site you might have to
ask questions to get this information. It would be useful though to try to visit
the depot where the herbicides are stored.

a. Where are the herbicides stored before and after
they are used?

b. Are the herbicides stored on site overnight if
workers are returning the next day?

¢. What kind of containers are they stored in?

d. Is arecord kept of what is in storage and how
much?

e. Are other chemicals stored with the herbicides?
What are they?

f. Any other issues you observed or heard




B) On site storage:

a. Where were the herbicides kept while they were
working?

b. Did a worker or workers get exposed to herbicide
while creating the storage site? How many
incidents? How many workers got exposed?

c. was the storage site marked differently in any way
(tape around area?)

d. what other activities took place near and around
this storage area?

e. was the drinking water in this area?

f. Any other issues you observed or heard




2. Transport of Herbicides (If you are only joining the team on site you
might have to get this information by asking questions. Ideally, you
should travel from the depot to the site so you can observe the
transportation of herbicides)

a. How are herbicides transported
to the site?

b. In what kind of containers?

¢. How are the containers secured
during transport? Were any
damaged during transport?

d. Are the containers sealed?

e. Do workers sit next to the
herbicides during transportation?
? If so, what activities they
conduct while being transport
(e.g. eating, sleeping)




f. Was there any spillage? Describe
how it happens.

g. Did a worker or workers get
exposed to herbicide during this
activity? How many incidents?
How many workers got exposed?

h. Any other Comments:




3. Mixing of Herbicides (This may have happened before the team arrived on

site, please try get to observe the teams mixing by arranging to be where ever

they mix their herbicides)

a. Are the herbicides mixed and
prepared on site?

b. Who does the mixing and
preparation?

c. Are there mixing instructions and
are these followed?

d. Where is the mixing done? Was
this area some how marked?

e. Describe the area where the
mixing is done, how is the
environment protected? Any
covers put on the ground?

f. Who did the mixing? What
protective clothing does the
person mixing wear? Do they
keep PPE on the whole time?

g. Where are the other workers
when the mixing is done?

h. What does the worker doing the
mixing do immediately after
completing the mixing?

10




Was there any spillage during
mixing? Describe how it
happens. Was any leftover
chemical/mixed put/stored
elsewhere?

Did a worker or workers get
exposed to herbicide during this
activity? How many incidents?
How many workers got exposed?

. Describe how often the mixing is
done, is it done once a day or
more?

Any other Comments:

11




4. Spraying Herbicides

Please give as much information as possible about the different spraying
methods. If you write more text on the spare page, be clear if the activity
was using back pack sprayers or hand held sprayers.

Back pack sprayer Hand Held sprayer
. How many team members Males Males
sprayed with the following?
Females Females

. Did the contractor spray?

. Who fills the sprayer for
each sprayer? How is the
sprayer filled? Is there any
spillage?

. How full is it when filled?

. Who filled the sprayers and
where? Draw picture on
blank page

Do workers wear PPE while
filling back pack sprayer?
Do they have gloves on
while they hold the sprayer
for filling?

. Is there any leakage or
spillage once full and
sealed?

. What are the weather
conditions when the
spraying is happening?




i. How close are workers to
each other when they are
spraying? Do they walk into
each other’s spray or are
sprayed accidentally?
Explain

j. Canyou see the spray
drifting in the air? Are other
workers in that spray drift?
Can you smell the
chemical? Describe the
smell.

k. What protective clothing
are the workers wearing?
Those doing the spraying or
close to the spraying? See °
for how to do this

|. Did a worker or workers get
exposed to herbicide during
this activity? How many
incidents? How many
workers got exposed?
Explain how they were
exposed.

m. Did workers take off gloves
to unblock equipment?
Explain what they did and
how they unblocked the
equipment.

n. Any other Comments:

> Give each worker a number, on the spare paper list what each worker was wearing from head to toe. How
does it fit? When do they take it off or put it back on. Give lots of detail



5. Eating and resting on site

For each of the questions below, it is unlikely that all workers will be doing the same thing.
Describe the different things that you see and how many workers are doing what.

a. How close do workers sit to
the herbicide containers,
mixing area and spray
equipment when they have
their break?

b. Are workers sitting upwind or
downwind from the herbicide
containers? Draw a picture to
explain.

c¢.  Whereis food and drink stored
while workers are mixing
herbicide, filling sprayers and
doing their spraying work?

d. Do workers have access to
water to wash before they eat,
smoke or have a break?

e. Do workers wash their hands
before eating? Describe the
different things that you see
and how many workers are
doing what.

f. Do workers wash their hands
before smoking? Describe the
different things that you see
and how many workers are
doing what.

g. What else do the workers do
during the rest time?

h. Did a worker or workers get
exposed to herbicide during
this activity? How many
incidents? How many workers
got exposed?

i.  Where do workers go to the
toilet during working with
herbicides? What do they do
with their spray equipment?
Do they wash their hands
before going?

j.  Any other Comments:

14




6. Cleaning up after Spraying and using Herbicides (This is important to
document every time they may wash up or clean up.)
a. Is water and soap available for

workers to wash after spraying,
mixing or handling herbicides?

Where do workers wash? How
close to herbicide containers?

What pattern do you see of

washing when workers have
finished spraying, mixing or

handling herbicides?

Do workers change their clothes
after they have finished working
with herbicides?

If workers change, what do they
do with their clothes? Where to
they wash them? Give details

Do workers change their shoes
after they have finished working
with herbicides? If yes what do
they do with the shoes?

. Where do workers change? How

close to herbicide containers?

What is done with empty
herbicide containers?

Is there any herbicide runoff? Is
it washed away or covered?

Did a worker or workers get
exposed to herbicide during this
activity? How many incidents?
How many workers got
exposed?

k.

Any other Comments:
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7. Accidents with Herbicides

An accident with a herbicide is when a worker comes accidently into contact with the herbicide. It
may be minor or major. The person might not see it as an accident or the contractor, but we want
to know about it.

a. Do you observe any accidents with
herbicides including:

e Spilling herbicides on the
ground

e Spilling herbicides on clothes

e Spilling herbicides on bare
skin

e  Workers getting sprayed
directly

e Herbicide getting into
workers’ eyes, mouth nose.

e Touching face with
unclean/herbicide
contaminated hands

b. Describe what happened for any such
incident

c. How did workers respond to any of
these incidents? How do they
organize themselves in these
incidents?

d. Is there a WFW procedure that
should be followed for any of these
incidents? Was it followed? Are
workers familiar with it?

e. Did a worker or workers get exposed
to herbicide during this activity? How
many incidents? How many workers
got exposed?

f. Any other Comments:




8. Other Information to look out for

Do workers raise any issues related to herbicide spraying that was not captured under the other
sections?

Were any workers obviously pregnant? Explain

Were any workers sick? Explain (coughing, etc)

Did workers complain about anything? Explain

Were workers worried or scared about any activity? Not just herbicides

Please note if you see any worker with dye staining on their hands or clothes.

What was the biggest danger you observed for workers that day?

17



APPENDIX B: Consent Form
Appendix A: INFORMED CONSENT FORM - Workers

ASSESSING WORKING FOR WATER COMMUNITY WORKERS PESTICIDE EXPOSURES AND
PREVENTION STRATEGIES CONSENT

Read to participant

Hello, my nameis ........................ | am from the University of Cape Town. | am involved in a
project that is studying the use of herbicides used by workers employed by the Working for Water
programme.

Our research will be done during working hours at your place of work and you will still be paid
your normal salary during this time. You will not be paid extra to participate but will receive
something to eat. There is no risk to your continued employment with WFW if you participate
in this study. We will also be providing training on safety while working with herbicides (see
attached letter from WFW regarding continued employment).

| would like to ask your permission to watch you while you work and to interview you for a research
study that is running from October 2011 to December 2012. The purpose of watching and the
interview is to find out about the use of herbicides to clear alien vegetation and your understanding of
health & safety issues related to these chemicals. | will also ask you some questions about other work
which you may have done with herbicides as well as use of herbicides at home.

Your participation in this study is very important to us as a worker in the WFW programme and will
assist us in understanding better about the use of herbicides by community workers. Your answers
will help us to improve your own health and safety. This interview is confidential. Your name will not
be linked to your responses as you will be identified only by a study number.

This is not a test and there are no right and wrong answers. Please try to answer these questions as
truthfully as possible for us to better understand the use of herbicides. If you do not understand a
question, please ask me to repeat it or explain it. The interview should take 30-45 minutes. We would
like to tape record the interview if you comfortable with this. May we tape record the interview?

We will also have a group session called a focus group. Your participation is voluntary, which means
that you can refuse to participate and you can stop the interview at any time. However we cannot
control what members of the focus group say outside of the group so we cannot guarantee that what
you say remains confidential. The focus group will be held during your work time and will take
between 45 — 60 minutes. We would like to tape record the discussion if you comfortable with this.
May we tape record our discussion? Yes..... No......

We may also like to take photographs or video to show work practices. Is it ok if we take photographs
or video while you work? Yes...... No.....

This study will not involve any harm or discomfort to you. May | watch you while you work and
interview you? Yes...... No..... (If yes, please sign below.)

If you have any questions or want further information about the study, please contact:
Study Principal Investigator:

Dr. Andrea Rother

School of Public Health and Family Medicine

University of Cape Town, Anzio Rd., Observatory 7925 South Africa
T:(021) 4066721; F: (021) 4066459; e-mail: Andrea.Rother@uct.ac.za

Or

Professor M Blockman, Chairperson, Health Sciences Faculty

Human Research Ethics Committee, University of Cape Town

T:(021) 4066338; F: (021) 4066411, email: shuretta.thomas@uct.ac.za
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Name of participant (print)

Interviewer’s name (print)

Witness’s name (print)

sighature Date
signature Date
signature Date

19



APPENDIX C: Workers Questionnaire

WFW Occupational Exposure Questionnaire for WORKERS 2012

Study Subject No: Date of Interview:

Name of Interviewer:

Place of interview:

Read consent form first to participant and only continue if the person has signed the consent form.

Tick box when consent form has been read and signed.

DEMOGRAPHIC DETAILS:

1. Gender: Female Male (tick)

2. Age: (put year of birth if age is not known)

3. What is your nationality?

4. What is your mother tongue?

5. What other languages can you speak?

6. What other languages can you read?

7. Current Job in Working for Water (tick — can tick more than one)

|:| General worker

I:I Peer educator
I:I First aider

I:I Health and safety rep

I:I Driver
I:I Other:

8. What are the main tasks you do currently for WFW?

20




10.

11.

12.

13.

14.

15.

16.

Total Number of months or years employed with WFW: years

days

9.1 Year first started working for WFW:

Highest std/grade at school passed:

months

Where do you currently live (name of area)?

Do you have running water in the house?

house is the nearest running water?

How many people live on your property?

How many people live in the same home as you?

If not how far away from the

14.1. How many are children under 4 ; 4-12 years old
Do you have a cell phone that you use on a daily basis? yes
Can your cell phone........ (tick all relevant)

I:I Receive sms (text messages)

I:I Receive emails

I:I Watch videos on it

; 12-18 years old

no
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PREVIOUS EMPLOYMENT:

17. What was your last job before WFW?

[Fill in the table for the person’s last job]

Job
description
of most
recent job
before WFW

Duties

In which year
did you start
this job?

In which year did
this job end?

Did this job involve any
handling or spraying of
herbicides or other chemicals:
Y=1 N=0

If yes, explain what kind of
chemicals and exposures

18. Have you ever had to use or work with chemicals / pesticides / herbicides in any of your past

jobs?

__yes

No

Don’t know

If yes, give details of the work and how you worked with the chemicals.
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GENERAL RISK PERCEPTIONS

19. What would you say is currently your biggest worry in your life?

20. What would you say is your biggest worry with your current job?

21. In your current job, what would you say is the most dangerous thing you do and why?

22. What are the biggest dangers for you personally at work?

23. What is the most dangerous part of your work? (list starting with most dangerous if more

than one)

24. What do you do to protect yourself from the dangers you listed above?
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25.

Why do you wear gloves when you work?

26.

Why do you wear boots when you work?

27.

Why do you wear a knap jacket when you work?

28.

Why do you wear a helmet?

29.

Why do you wear pants?
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HEALTH EFFECTS PERCEPTIONS

30. Do you think chemicals used to kill pests in your home (e.g., ants, bed bugs, flies,

rats/mice, cockroaches, fleas, etc) can .......: (tick answer for each question)

Yes No Don’t Know

30.1

...... make you sick?

30.2
....... make your children

sick?

30.3

..... cause health effects to

unborn children?

30.4

...... prevent you from

having children?

30.5

....... harm those you work
with from Working For

Water?




31. Do you think that the herbicides used by Working For Water can:

Yes

No

Don’t Know

31.1 make you sick?

31.2 make your

children sick?

31.3 cause health
effects to unborn

children?

31.4 prevent you from

having children?

31.5 harm those you
work with from

Working For Water?
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32. Do you think that

No

Don’t Know

32.1 using your cell
phone while working
with herbicides can make
you sick?

32.2 walking through
plants that are wet from
herbicides is dangerous?

32.3 herbicides on the
bottom of your shoes can
be taken home and make
others sick?

32.4 breathingin
herbicide spray from
others can make you sick
10 years from now?

32.5 Do you think that
eating or smoking near to
herbicides can make you
sick?

33. Which is more harmful to your health the dye in the herbicide or the herbicide?

___ dye
herbicide

neither are dangero

don’t know

us

27




HERBICIDE PERCEPTIONS

34. What is a herbicide?

35. What is a pesticide?

36. Why does Working For Water use herbicides?

37. Do you worry about possible dangers when working with or near herbicides?
yes No Don’t know

If yes, what are these dangers? Please list:

38. How much control do you believe you to avoid possible harmful health effects from
herbicides?
] No control

[ ] some level of Control

[ 1 am able to prevent all harmful health effects

39. If yes to 37. List what you can do to prevent any dangers to your health from herbicides.
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40. What suggestions do you have for safer herbicide use at work?

41. Which method of applying herbicides do you prefer and why?

Application Like Don’t Like WHY
Method

Manual Pump

Knapsack (Foliar

spraying)

Spray bottle (hand
held sprayer)

TRAINING AND PEER EDUCATION

42. Have you received any training on the following in the last five years? (tick)

Herbicide health effects Yes No
How to apply herbicides Yes No
How to read the label on a Yes No

herbicide container

How to dispose of herbicide | Yes No
containers
How to store herbicides Yes No

43. What have you been taught about herbicides during the toolbox talks? (tick box)

|:| Never had a toolbox talk on herbicides

[ ] [!wastaught (please list)




44. Approximately when was the last toolbox talk on herbicides?

45. What are the main things you have been told you need to remember when working with

herbicides? (please list; say “nothing” if never learned from that source)

From the Working for
Water induction training

From the team contractor

From the health and
safety rep

From the peer educator

46. What is a peer educator?

47.  What does a peer educator do?

48.  How many peer educators are a part of your team?

|:| Don’t know

49, How many women are currently peer educators currently on your team?

50. How many men are currently peer educators on your team?
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51.  Who do you think should be teaching :

Describe person

You how to use herbicides?

You how to handle herbicides

safely?

New team members about

herbicides?

You the dangers with

herbicides?
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52. You are very busy when you get out onto site and start removing alien vegetation. But
sometimes you need extra training or to be reminded about things. In what way would you like to

regularly receive health and safety training?

(tick one for each methods)

Methods Best Way Sometimes Don’t Use this way

Messages to your cell phone

Through toolbox talks

From a peer educator

From the health and safety rep

From the contractor

From one of the workers

Messages on backs of workers
shirts

Pamphlets / material to read/
take home

Posters on the insider of
contractors trailers

Stickers with messages on hand
held & back pack sprayers

Other (please list/suggest):

HERBICIDE USE:

53. Do you do herbicide spraying? Yes No

54, Do you mix the herbicides before spraying? Yes No



55. How many days this month did you:

Application Method

Days this month

Use a Manual Pump Knapsack (Foliar

spraying)

Use a spray bottle (hand held sprayer)

56. What safety precautions do you take when you spray with herbicides with

items you use because you are spraying):

A Backpack sprayer:

(list the main

A Handheld sprayer:

57. When spraying/applying herbicides, how often do you use any of the following?

Never

Sometimes

Always

Rubber Gloves

Cloth Gloves

Other types of

gloves

(give name)

Dust mask

Respirator Mask

Eye protection

Boots

Overalls

Handkerchief /scarf
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to cover your face

Hat

Trousers

Log sleeved shirt

Warm top

58. Do you wash your hands after spraying? Yes No

58.1 If yes, explain why you wash your hands after spraying (for what reason)?

59. Where do you go to the toilet during spraying activities?

60. How often do you clean your gloves?

61. Do you wear special gloves when you work with herbicides? (tick)

I:I Yes
I:I No
I:I Don’t know

If yes, why
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62. | would like to ask you some questions about washing your equipment (tick yes or no and

then answer the when, how and where questions)

Questions Yes No When How Where

DO YOU....

Wash you
knap

jacket?

Wash your

work pants?

Wash your
hand held
sprayer

Wash your
backpack
sprayer?

Wash your
mask?

Wash your
helmet?

63.  What do you do with the water that you use to wash any of your equipment?

64. If there is herbicide left over after spraying what do you do with it?

65.  What do you do with the empty herbicide containers?

66. Have you ever refused to spray? Yes No

If yes, when and why:




67.

Explain what you do when your sprayer is blocked.

68. How often do you use any of these gloves when working with herbicides?

Always

Never

Sometimes
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AFTER HERBICIDE USE:

69. What do you do with the clothes that you wear when spraying herbicides after work?

Answer the following

leeee Always Never Sometimes

Store them on

site to be reused

Take them home

daily for storage

Give them to the

contractor

Wash them daily

on site

Wash them once

a week on site

Wash them daily

at home

Wash them

weekly at home

Wash them with
my families

clothes

Wash my work

boots

70. Where do you store the boots that you wear when spraying at the end of the day?

71. How often do you wash the boots that you wear at work?

72. Do you wear your work boots home after spraying? yes no

If yes, why do you not change them?




HEALTH QUESTIONS:

73. Would you say your health in general is (tick one)

Excellent

Good

Poor

74. In the past twelve months how many times have you been to any of the following after

spraying herbicides?

Explain what your symptoms were

a. Clinic

b. Hospital

c. Private Practitioner

d. Traditional healer

Other

75. In the past twelve months how many times have you stayed overnight in hospital?

76. Have you ever been told by a doctor that you had asthma Yes __ _No___
77. If answered yes above do you still have it Yes  No
78. Have you ever been told by a doctor / nurse that you had TB Yes  No__
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79. Have you ever been treated for herbicide poisoning Yes  No___
If answered yes to herbicide poisoning answer the following

80. How many times did you get sick after working with herbicides?

81. For each of the your herbicide poisoning episodes answer the following below

Did you see a

none

Doctor / nurse /

Did you stay away from

work Yes /No

If yes, for how many days were you

away from work

Herbicide

Poisoning 1

Herbicide

Poisoning 2

Herbicide

Poisoning 3

Herbicide

Poisoning 4

82. Have you ever been treated by a doctor, clinic, pharmacist for any of the following after you

started working with Working for Water?

Yes

No

Skin Rashes/ pimples/
problems/ eczema

Infertility

Severe headaches

Kidney problems

Liver problems
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Seizures

Allergies

Any type of cancer (list

Lung Cancer

Diarrhoea

Lung problems

Stroke

Chronic Bronchitis

Eye problems

Nose problems

Throat problems

Shaking hands

confusion

Memory loss

Numbness of hands and

feet
83. Are you currently pregnant? Yes No (women only)
84. Have you had any miscarriages before? Yes No
How many? When? (women only)
85. Is your wife trying to get pregnant? Yes No Since when? (men only)
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86. Do you smoke

87. If answered yes what do you smoke?

Yes

No

88. How many do you smoke in a day?

89. Do you drink alcohol?

90. Do people/family say you drink too much alcohol?

Yes

Yes

No

No

91. Which type of activity do you think is more likely to cause you health problems? (tick

responses)
I:I Using a hand held sprayer
I:I Using a back pack sprayers
I:I Having dye on my skin
I:I Walking through we sprayed plants
I:I Breathing in the spray of other workers

I:I None of these will affect my health
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92. To control pests in your house (such as ants, cockroaches, bed bugs, flies, fleas, rats/mice

etc), how often do you:

Daily | Weekly Monthly Never

Use herbicides
to spray the
house

Use cans of
pesticide to
spray the
house

Use pesticides
bought at
informal
markets, taxi
ranks, on trains
or from door to
door sellers

Use pesticides
in your garden
/ yard

Thank you for your time.
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APPENDIX E: Instructions for Authors (Health, Risk & Society)

General guidelines

e Papers are accepted only in English/in English etc. English spelling and punctuation is preferred. Please use single
quotation marks, except where ‘a quotation is “within” a quotation’.

¢ A typical article will not exceed 7000 words inclusive of tables/references/figure captions/footnotes/endnotes.
Authors can make a case for additional words up to 10,000.

¢ Manuscripts should be compiled in the following order: title page; abstract; keywords; main text; acknowledgments;
appendixes (as appropriate); references; table(s) with caption(s) (on individual pages); figure caption(s) (as a list).

e Abstracts of 250 words are required for all papers submitted.

e Each paper should have 5 to 6 keywords.

¢ Search engine optimization (SEO) is a means of making your article more visible to anyone who might be looking for
it. Please consult our guidance here.

o All the authors of a paper should include their full names, affiliations, postal addresses, telephone numbers and
email addresses on the cover page of the manuscript. One author should be identified as the corresponding author.
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e For all manuscripts non-discriminatory language is mandatory. Sexist or racist terms should not be used.

e Authors must adhere to SI units. Units are not italicised.

e When using a word which is or is asserted to be a proprietary term or trade mark, authors must use the symbol ® or
T™.

(source:http://www.tandfonline.com/action/authorSubmission?journalCode=chrs20&page=instructions)
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