
S C I E N C E O F T H E T O T A L E N V I R O N M E N T 3 9 1 ( 2 0 0 8 ) 5 5 – 6 5

ava i l ab l e a t www.sc i enced i rec t . com

www.e l sev i e r. com/ loca te / sc i to tenv
Comparative assessment of migrant farm worker health
in conventional and organic horticultural systems in the
United Kingdom
Paul Crossa,⁎, Rhiannon T. Edwardsb, Barry Hounsomeb, Gareth Edwards-Jonesa

aSchool of the Environment and Natural Resources, Deiniol Road, Bangor University, Bangor, Gwynedd LL57 2UW, UK
bCentre for Economics and Policy in Health, Institute of Medical and Social Care Research, Dean Street Building, Bangor University, Bangor,
Gwynedd LL57 1UT, UK
A R T I C L E I N F O
⁎ Corresponding author.
E-mail address: afpe53@bangor.ac.uk (P. Cr

0048-9697/$ – see front matter © 2007 Elsevi
doi:10.1016/j.scitotenv.2007.10.048
A B S T R A C T
Article history:
Received 8 June 2007
Received in revised form
19 October 2007
Accepted 24 October 2007
Available online 11 December 2007
This study describes the self‐reported health and well-being status of field and packhouse
workers in UK vegetable horticulture, and tests the null hypothesis that there is no
difference in the self-reported health of workers on organic and conventional horticultural
farms. The majority of those sampled were migrant workers (93%) from Bulgaria, Latvia,
Lithuania, Poland, Russia and the Ukraine. More than 95% of the respondents were aged 18-
34 and recruited through university agricultural faculties in East European or employed via
UK agencies. The health of 605 farm workers (395 males and 210 females) was measured
through the use of four standard health instruments. Farmworkers' health was significantly
poorer than published national norms for three different health instruments (Short Form 36,
EuroQol EQ‐5D and the Visual Analogue Scale). There were no significant differences in the
health status of farm workers between conventional and organic farms for any of these
three instruments. However, organic farm workers scored higher on a fourth health
instrument the Short Depression Happiness Scale (SDHS) indicating that workers on organic
farms were happier than their counterparts working on conventional farms. Multiple
regression analysis suggested that the difference in the SDHS score for organic and
conventional farms is closely related to the range and number of tasks the workers
performed each day. These findings suggest that a great deal of improvement in the self-
reported health of farmers will need to occur before organic farmsmeet the requirements of
the ‘Principle of Health’ as described by IFOAM. Ensuring that farm workers have a varied
range of tasks could be a cost effective means of improving self-reported health status in
both organic and conventional farming systems.

© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

Agriculture and horticulture are amongst the most dangerous
occupations in the world (Gerrard, 1998; Reeves and Schafer,
2003). Agriculture has a fatality rate ten times that of the all-
industry rate, and a self-reported ill-health prevalence rate of
oss).

er B.V. All rights reserved
6500per 100,000placing it among thehighestprevalence ratesof
all industries (HSE, 2006).Notonlyare farmers and farmworkers
at risk fromreducedphysical health, but thenatureof theirwork
may also impact their mental health (Hounsome et al., 2006).

While somework has considered the health of farmers (e.g.
Gerrard, 1998; Hounsome et al., 2006; Simkin et al., 1998), very
.
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little has considered the health of seasonally employed farm
workers. This is a growing sector in the UK, and official
estimates suggest there were 64,100 temporary workers
employed in agriculture and horticulture in England & Wales
in 2005 (DEFRA, 2006). Seasonal workers may be subject to
increased mental stress by the temporary nature of their
terms of employment (Benavides et al., 2000; Virtanen et al.,
2005), while migrant workers may also be susceptible to
problems of language, poor access to health care and violence
(FAO-ILO-IUF, 2005; Villarejo, 2003). Despite the existence of
these potential health risks, recording actual illness for this
group can be problematic as many seasonally employed
migrant workers only report occupation‐related health symp-
toms upon their return to their homeland (Villarejo, 2003).

The health status of migrants working in horticultural
systemsmay be further challenged by exposure to occupational
hazards such as pesticides. A large number of studies have
documentedassociationsbetweenpesticide exposure anda raft
of differentacute and chronic health complaints (Alavanja et al.,
2003; Baldwin et al., 1997; Beach et al., 1996; Castro-Gutierrez
et al., 1997; Cole et al., 1997; Eskenazi et al., 1999; Penagos, 2002;
Reeves and Schafer, 2003; Senthilselven et al., 1992; Wilson and
Tisdell, 2001; ZahmandWard, 1998). As a result of such studies,
pesticide‐related public health concerns have been important
drivers in bringing about change in production systems,
including the development of organic farming (Browne et al.,
2000; Guthman, 2004; Hall and Mogyorody, 2001; Michelsen,
2001; Raynolds, 2000; Raynolds, 2004).

Developed as a critique of industrial values in agriculture
(Pollan, 2006) the organicmovement has repeatedly attempted
to negate and overcome the negative aspects of conventional
synthetic pesticide and fertiliser use (Vogl et al., 2005). More
recently, the organic farming movement has itself been the
subject of increasing levels of criticism as it adopts more
industrialised scales of production. It now stands accused of
resembling the large-scale conventional practices that organic
farming was intended to replace (Guthman, 2004). Organic
enterprises are further accused of employing large numbers of
non-unionised, temporary employed, migrant labour creating
an organic vision far removed from the small-scale family run
farms of the organic idyll (Goodman, 2000).

As a reaction to this critique the organic movement is
currently attempting to fashion a new niche for itself by
focusing upon social justice (Freidberg, 2004; Pacini et al.,
2003). As part of this process of redefinition the International
Federation of Organic Movements (IFOAM) has published a set
of four guiding principles intended to inspire farmers and to
establish clear space between organic and conventional
farming practices. The first of these principles relates to
health, and claims that organic farming should “…sustain and
enhance the health of ecosystems and organisms from the
smallest in the soil to human beings. Health is the wholeness
and integrity of living systems. It is not simply the absence of
illness, but the maintenance of physical, mental, social and
ecological well-being” (IFOAM, 2006). If the physical and
mental well-being of farm workers is an integral component
of the organic movement's attempts to make a difference,
then it can reasonably be assumed that to a degree organic
farm workers should display signs of ameliorated health
compared to workers employed on conventional farms.
Although many workers in UK horticulture are both
temporary migrants and work in environments where poten-
tially harmful substances are an integral part of their everyday
working lives, very little is known of their general health
status. The few studies that have assessed aspects of farm
worker health have tended to concentrate on UK nationals
(National Assembly of Wales (NAfW), 1999), concentrating on
specific health attributes such asmental health, stress, suicide
prevalence (Hounsome et al., 2006; Simkin et al., 1998; Thomas
et al., 2003) or health and safety issues (Gerrard, 1998). This
study describes the self‐reported health and well-being status
of field and packhouse workers in UK vegetable horticulture
and tests the null hypothesis that there is no difference in the
self-reported health of workers on organic and conventional
horticultural farms.
2. Methods

2.1. Instrument selection

Awide range of health instruments have been developed since
the mid 1970s (Bowling, 1997). Their use can afford valuable
insights into the economic validity of health interventions as
well as the quality of life of individuals and groups (Hounsome
et al., 2006). In this study four different health related
instruments were utilised, three of these have been widely
used in health research: the SF‐36, EuroQol EQ‐5D, Visual
Analogue Scale (VAS). The fourth, the Short Depression
Happiness Scale (SDHS), is a relatively new instrument
which has not been widely used in other studies yet. A brief
description of each of these instruments is given below.

2.2. SF‐36

The SF‐36 is a multi-purpose health instrument that enables
comparisons within and between populations of the health
burden of specific diseases, health outcomes of a variety of
medical interventions and the health effects of differing
lifestyles and work related illnesses. It has been translated
for use in over 50 countries and its results have been reported
in over 4000 publications. It has been judged to be the most
widely evaluated of all generic health questionnaires, which
strongly recommends its use here (Ware and Gandek, 1998).

The SF‐36 is composed of 36 items which together measure
eight different aspects of health (termed scales): Physical
Functioning, Role Physical, Bodily Pain, General Health,
Vitality, Social Functioning, Role-Emotional and Mental
Health. Respondents' scores are transformed according to a
standard protocol and range from 0-100 where a score of 100
for any given scale indicates no limitations for that particular
health attribute (Picavet and Hoeymans, 2004; Shadbolt et al.,
1997). Two further scales summarise the aggregate scores of
relevant scales. The Physical Component Summary (PCS)
aggregates scores for Physical Functioning, Role Physical,
Bodily Pain and General Health whilst the Mental Component
Summary (MCS) aggregates scores for Vitality, Social Func-
tioning, Role Emotional and Mental Health.

National norms exist for the eight health scales and the two
component scores. Scores are transformed and normalised to



1 The parent project is ‘Comparative assessment of environ-
mental, community & nutritional impacts of consuming fruit and
vegetables produced locally and overseas’ funded by the Rural
Economy and Land Use (RELU) programme of the UK Research
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facilitate comparison of individual or group aggregate scores
with publishednational norms (Ware andKosinski, 2001;Ware
and Gandek, 1998; Ware, 2000). However the use of national
norms is problematic for the UK vegetable horticultural work-
force, as thisworkforce ismultinational. Suitable normsdonot
exist for all nationalities represented in the horticultural
workforce. Given that the workers are working in the UK, it
would normally be acceptable to compare their health to UK
norms. Unfortunately though, the UK norms for this instru-
ment are not yet sufficiently robust for such a purpose
(Bowling et al., 1999). Following standard practise, the 1998
US national norms were used as the comparator for this
instrument (http://www.SF‐36.org/).

2.3. EuroQol EQ‐5D

The EQ‐5D is a generic quality of life (QoL) health instrument
comprising five questions designed to measure aspects of an
individual's self-appraised physical and mental well-being
(Brooks and EuroQol Group, 1996; EuroQoL Group, 1990; Schrag
et al., 2000). It has been widely validated and proven to be
sensitive, reliable and internally consistent when used to
measure population and group health (Brooks and EuroQol
Group, 1996; Dorman et al., 1997; EuroQoL Group, 1990; Hurst
et al., 1994; Nowels et al., 2005; Schrag et al., 2000). A
respondent's health status is described by five dimensions:
mobility, self-care, usual activities, pain/discomfort and
anxiety/depression with three possible scores for each dimen-
sion indicating whether the respondent has no problem, some
problems or severe problems. Scores from the five dimensions
are converted using an index to give 243 possible unique
health states ranging from zero to one, where one indicates a
perfect health state and zero the poorest. United Kingdom
population norms exist for this instrument (Kind et al., 1998;
Sapin et al., 2004).

2.4. Visual Analogue Scale (VAS)

The Visual Analogue Scale (VAS) is a conceptually simple
health instrument which is often used as a complement to the
EQ‐5D. It comprises a vertical line with equally spaced
gradations from 0-100much like a thermometer. Respondents
indicate their present health status by drawing a line on the
scale with the understanding that zero represented their
worst possible health status and 100 their best. The scale was
included in the study as it was quick to complete and could
capture both physical and mental health attributes simulta-
neously (Hounsome et al., 2006). Population norms for the UK
exist for this instrument (Kind et al., 1998).

2.5. Short Depression Happiness Scale (SDHS)

The Short Depression Happiness Scale allows measurements
of depression and happiness across sample populations
(Joseph et al., 2004). The SDHS consists of six questions three
of which are reverse scored. There are four possible responses
available for each question. The four responses are scored
from zero to three giving eighteen possible health states. High
scores indicate greater levels of happiness and conversely low
scores indicate greater levels of depression. It is a relatively
untried instrument, but was included in this study as it had
potential to provide information that may have been missed
by the other general health instruments. Whilst no population
norms exist for this instrument, a score of 9 or below has been
suggested as a threshold level indicating mild clinical depres-
sion (Joseph et al., 2004).

2.6. Translation of instruments

Health questionnaires are complex instruments that can not be
assumed to be culturally invariant. So prior to use on an
internationally diverse population formal, validated transla-
tions need to be obtained (Bullinger et al., 1998; Gandek and
Ware, 1998).Validated, formally translatedversionsof theSF‐36,
EQ‐5D and VAS were made available to respondents in five
languages English, Latvian, Lithuanian, Polish and Russian. No
formally translated versions of the SDHS were available and
therefore recognised, professional translators who were native
speakers of the target language translated from English into
Latvian, Lithuanian, Polish and Russian. No backward transla-
tion was undertaken due to resource constraints.

It should also be noted that as this study is part of a wider
investigation into the health status of farmworkers in the UK,
Spain, Uganda and Kenya, the SF‐36 version 1 was preferred to
version 2 as a Kiswahili translation exists for the formerwhich
is the target language to be used later in the study in Kenya
and parts of Uganda.

2.7. Data collection

This work is part of a larger multi-disciplinary study1 of
vegetable production, and the types of farms and range of
crops available to be studied here was determined by the aims
of the parent project. The parent project focused on large
commercial horticultural businesses. These businesses may
comprise a series of smaller farms spread over a large
geographical scale, and often include packing and storage
facilities. These businesses typically employ hundreds of
workers, with some employing more than a thousand.

Against this background the initial sampling frame
included large vegetable producing farms in the UK which
produced at least one of the following crops: brassicas, peas,
beans, onions, leeks, lettuce and endives. The sample
businesses were identified through a combination of personal
knowledge, telephone listings and web sites. They were
contacted by phone in a non-systematic manner, and
successful initial phone calls were followed up with meetings
with farmers and/or managers as appropriate. Having first
recruited a series of large businesses to the study, several
smaller horticultural farms were invited in order to provide
some contrast.

Due to the potential sensitivity of the research topic it
was agreed with participating businesses that absolute

http://www.SF36.org
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confidentiality would be maintained about their identity. For
this reason minimal descriptive data on the sample farms are
presented here. On completion of the research work each
participating farm received a report summarising the findings
of the research overall, which compared the results from their
business with the whole sample.

Fieldworkers were defined as those members of staff,
whether seasonal or permanent, who spent the majority of
their day working in the field. These included all workers who
planted, harvested, weeded or sprayed crops as well as those
who supervised the workers or drove tractors in the field.
Packhouse workers were defined as all those employed in the
packhouse and undertaking tasks that involved grading,
packing, tray-lining, stacking, washing or tractor work within
the packhouse or warehouse. Most field and packhouse
workers were employed on a seasonal basis.

Questionnaires were distributed through the farm owner
(on small farms) or the human resources department on larger
farms. A researcher was present at the distribution stage on all
but two farms. Collection was undertaken by asking workers
to either place their completed questionnaires into a centrally
located collection box or by placing it in a sealed envelope and
handing it to their line manager who then returned the
questionnaires to the researcher. All questionnaires were
completed outside of work time and away from managerial
supervision. The questionnaire was self-administered and the
participants were adults of working age of both sexes. Ethical
approval was obtained through the University of Wales,
School of Agricultural and Forest Science ethics committee.

2.8. Data Analysis

Differences between groups were analysed using non-para-
metric Mann-Whitney U, Kruskal-Wallis and t-tests. Where
appropriate, associations between mean scale scores were
explored using Spearman's rank correlations. The SDHS, PCS
and MCS data were normalised under the transformations
x2.15, x2 and x2 respectively. Differences between groups and
population norms were investigated using student t-tests.

Multiple regression analysis was used to examine the
relationship between self-reported health status and fourteen
potentially relevant variables (age, gender, education, smoking,
nationality, residential status, marital status, number of chil-
dren, income, number of hours worked, job type, number of
Table 1 – Socio-demographic characteristics of respondents

Descriptor All farms

Total Males Females

Total 605 395 210

Place of work
Fieldworkers 476 336 140
Packhouse 129 59 70

Age category
18-34 581 377 204
35-44 9 6 3
45-54 12 9 3
55-64 3 3 0
tasks, farm size and farm type). These fourteen variables were
included in a backward stepwise elimination model to explore
variation within SDHS, PCS and MCS scores. Multiicollinearity
can be problematic when including a large number of variables
as it tends to increase parameter variance and increases the r2

value which can mislead researchers into committing a type II
error (Mela and Kopalle, 2002). Multicollinearity was tested by
ensuring that the tolerance value did not exceed 0.2 and the
Variance Inflation Factor (VIF) remained well below 5.
3. Results

3.1. Sample description

A total of eight businesses agreed to participate in the work. Of
these, five were entirely conventional, one was entirely organic
and two were composite businesses which included both
conventional and organic units. These units were self con-
tained, geographically separated and did not exchange staff.
Four of the farms employed between 100 and 1500 workers, a
fifth employed15and the remaining threeemployed fiveor less.

A total of 1250 questionnaires were given to farmmanagers
for dispersal to their workers, of these 698 were returned. This
suggests a response rate of approximately 56%. However the
precise response rate is difficult to determine as some farms
did not keep an accurate record of the number of question-
naires actually given to workers. After sorting the question-
naires and rejecting incomplete and invalid responses the
final sample comprised 605 seasonal field and packhouse
workers, which represents more than 1% of the UK total for
seasonal or casual employment in agriculture and horticul-
ture. Respondents whose first languagewas not one of the five
languages used in the questionnaires were given the option of
completing a questionnaire in one of the available languages.
It was made clear that the respondents were under no
obligation to participate. All Latvian speakers preferred to
answer the Russian version of the questionnaire rather than
one prepared in Latvian. The breakdown of the number of field
and packhouse workers employed on survey farms and
included in this study was as follows: British (42), Bulgarian
(68), Estonian (1), Latvian (24), Lithuanian (156), Moldovan (28),
Polish (123), Romanian (2), Russian (28), Slovakian, (2), South
African (5), Ukrainian (126).
Conventional Organic

Males Females Males Females

341 171 54 39

284 101 52 39
57 70 2 0

331 168 46 36
4 2 2 1
4 1 5 2
2 0 1 0



Table 2 – Spearman’s rank correlation coefficient results for the Short Depression Happiness Scale, Eu0roqol-5D, Visual Analogue Scale and SF−36 health instruments

EQ‐5D VAS SF‐36

Mobility Self−care Usual activities Pain Anxiety EQ−5D index VAS PF RP BP GH VT SF RE MH PCS MCS

SDHS − .25⁎⁎⁎ − .10⁎ − .21⁎⁎⁎ − .368⁎⁎⁎ − .45⁎⁎⁎ .47⁎⁎⁎ .43⁎⁎⁎ .24⁎⁎⁎ .32⁎⁎⁎ .41⁎⁎⁎ .45⁎⁎⁎ .52⁎⁎⁎ .47⁎⁎⁎ .36⁎⁎⁎ .62⁎⁎⁎ .27⁎⁎⁎ .60⁎⁎⁎
Mobility .21⁎⁎⁎ .23⁎⁎ .275⁎⁎⁎ .25⁎⁎⁎ − .39⁎⁎⁎ − .25⁎⁎⁎ − .21⁎⁎⁎ − .15⁎⁎⁎ − .27⁎⁎⁎ − .23⁎⁎⁎ − .22⁎⁎⁎ − .18⁎⁎⁎ − .16⁎⁎⁎ − .22⁎⁎⁎ − .25⁎⁎⁎ −.19⁎⁎⁎
Self−care .25⁎⁎ .12⁎⁎ .16⁎⁎⁎ − .21⁎⁎⁎ − .09⁎ − .11⁎⁎ − .11⁎⁎ − .08⁎ − .11⁎⁎ − .09⁎ − .12⁎⁎ − .09⁎ − .11⁎⁎ − .12⁎⁎ − .11⁎
Usual act.. .35⁎⁎⁎ .28⁎⁎⁎ − .48⁎⁎⁎ − .27⁎⁎⁎ − .22⁎⁎⁎ − .24⁎⁎⁎ − .29⁎⁎⁎ − .23⁎⁎⁎ − .19⁎⁎⁎ − .27⁎⁎⁎ − .22⁎⁎⁎ − .21⁎⁎⁎ − .26⁎⁎⁎ − .24⁎⁎⁎
Pain .39⁎⁎⁎ − .88⁎⁎⁎ − .53⁎⁎⁎ − .32⁎⁎⁎ − .33⁎⁎⁎ − .61⁎⁎⁎ − .42⁎⁎⁎ − .45⁎⁎⁎ − .37⁎⁎⁎ − .28⁎⁎⁎ − .43⁎⁎⁎ − .47⁎⁎⁎ − .42⁎⁎⁎
Anxiety − .71⁎⁎⁎ − .41⁎⁎⁎ − .22⁎⁎⁎ − .31⁎⁎⁎ − .46⁎⁎⁎ − .41⁎⁎⁎ − .42⁎⁎⁎ − .39⁎⁎⁎ − .29⁎⁎⁎ − .51⁎⁎⁎ − .30⁎⁎⁎ − .51⁎⁎⁎
EQ−5Dindex .58⁎⁎⁎ .34⁎⁎⁎ .39⁎⁎⁎ .67⁎⁎⁎ .51⁎⁎⁎ .52⁎⁎⁎ .45⁎⁎⁎ .34⁎⁎⁎ .55⁎⁎⁎ .51⁎⁎⁎ .54⁎⁎⁎
VAS .39⁎⁎⁎ .33⁎⁎⁎ .60⁎⁎⁎ .57⁎⁎⁎ .57⁎⁎⁎ .45⁎⁎⁎ .26⁎⁎⁎ .55⁎⁎⁎ .52⁎⁎⁎ .52⁎⁎⁎
PF .48⁎⁎⁎ .45⁎⁎⁎ .42⁎⁎⁎ .31⁎⁎⁎ .39⁎⁎⁎ .43⁎⁎⁎ .33⁎⁎⁎ .66⁎⁎⁎ .27⁎⁎⁎
RP .46⁎⁎⁎ .35⁎⁎⁎ .39⁎⁎⁎ .45⁎⁎⁎ .60⁎⁎⁎ .39⁎⁎⁎ .59⁎⁎⁎ .43⁎⁎⁎
BP .50⁎⁎⁎ .59⁎⁎⁎ .53⁎⁎⁎ .37⁎⁎⁎ .53⁎⁎⁎ .75⁎⁎⁎ .50⁎⁎⁎
GH .51⁎⁎⁎ .42⁎⁎⁎ .32⁎⁎⁎ .51⁎⁎⁎ .62⁎⁎⁎ .48⁎⁎⁎
VT .53⁎⁎⁎ .41⁎⁎⁎ .72⁎⁎⁎ .40⁎⁎⁎ .79⁎⁎⁎
SF .49⁎⁎⁎ .59⁎⁎⁎ .37⁎⁎⁎ .76⁎⁎⁎
RE .44⁎⁎⁎ .23⁎⁎⁎ .66⁎⁎⁎
MH .29⁎⁎⁎ .89⁎⁎⁎
PCS .19⁎⁎⁎

Correlations between happiness and the EQ‐5D scale scores for mobility, self-care, usual activities, pain and anxiety are negatively correlated because the EQ−5D scale scores reflect good health when
scores are low. Thus when mobility is increasingly restricted the corresponding SDHS score will decrease (individuals become unhappier). All correlations were significant at the pb0.05⁎ level except
where indicated as follows: ⁎⁎ Correlation is significant at the 0.01 level (2-tailed), ⁎⁎⁎Correlation is significant at the 0.001 level (2-tailed). Visual Analogue Scale (VAS), Physical Functioning (PF), Role-
Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social-Functioning (SF), Role-Emotional (RE), Mental Health (MH), Physical Component Summary (PCS), Mental Component Summary
(MCS). The boxed areas relate to correlations between scales of the same health instrument.
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Twelvenationalitieswere represented inthe sampleofwhich
Lithuanians, Polish and Ukrainians accounted for 67% of the
workforce. Only 7% of the respondents described themselves as
UK nationals. The remaining 93%were either directly employed
from recruitment fairs held in agricultural faculties in East
European universities or were employed via recruitment agen-
cies in the UK. Most workers signed agreements to work for an
initial threemonthswith thepossibility to extend to sixmonths.

The sample population comprised 395 males and 210
females. Males were proportionately better represented in
the field (males 336, females 140) whilst women were margin-
ally in the majority in the packhouse (males 59, females 70)
(Table 1). The marital status category of the questionnaire
allowed four possible responses; single (79%), married/part-
nered (20%), divorced (0.6%) and widowed (0.4%). Fourteen
percent of the respondents said they had children and of these,
63% had at least one child less than five years of age. Three
responses were possible for the ‘do you smoke’ question;
smoker (28%), ex-smokers (10%) and never smoked (62%).

3.2. Health Instruments

3.2.1. Correlations
With the exception of self-care, all scales of the SDHS, EQ‐5D,
VAS and the SF‐36 showed highly significant correlations with
each other (pb0.0001). The EQ‐5D self-care scale was signifi-
cantly correlated with all other scales but at lower degrees of
significance (Table2). Scalesmeasuring similarhealthattributes
suchasmental healthwithanxiety/depressionof theEQ‐5Dand
the SDHS, or pain with bodily pain, vitality and PCS showed
the strongest correlations. The negative correlations of the five
EQ‐5D items with the SF‐36, EQ‐5Dindex, VAS and SDHS scales
Fig. 1 –SF-36 scale and summary scores for respondents aged 18-
the 18-34 age group. bSignificantly higher than US norms for the
Bodily Pain (BP), General Health (GH), Vitality (VT), Social-Functio
Component Summary (PCS), Mental Component Summary (MCS
are explained by the scoring systems. The five EQ‐5D scales are
scored such that a higher score indicates a poorer health status,
whereaswith theSF‐36, EQ‐5Dindex, VASandSDHShigher scores
indicate better health. The SF‐36 scale scores showedmoderate
to strong associations with each other which gave a degree of
confidence in the validity of the respondents' answers (Ware
and Kosinski, 2001).

3.2.2. Farming system
As only 3.5% of respondents were aged 35 or over, the
following analysis considers only those in the 18-34 age
group, and compares these with the corresponding age-
specific population norms.

There were no significant differences between workers on
conventional andorganic farms for SF‐36 scale and component
summary scores. Interestingly though, five of the eight scale
scores and one component summary score of the SF‐36 for
workers on conventional farms were significantly lower than
the age specific population norm (comparisons undertaken
with Student t-test (two-tailed) Role Physical df 901, p=0.001,
Bodily Pain p=b0.0001, General Health p=0.002, Social Func-
tioning p=b0.0001, Mental Health p=b0.0001, Physical Compo-
nent Summary p=0.0002) while the score for Vitality was
significantly higher (p=0.0003). However when considering
workers on organic farms, only three of the component scores
were significantly lower than the population norm for this age
category (student t-test Bodily Pain df 444 p=0.0046, Social
Functioning p=0.0002 and Mental Health p=0.0392) (Fig. 1).

There were no significant differences in EQ‐5D scores
between conventional and organic farming methods (n=552,
p=0.567). It was noted that mean scores for field workers on
both organic and conventional farms were significantly lower
34 by farmingmethod. aSignificantly lower than US norms for
18-34 age group. Physical Functioning (PF), Role-Physical (RP),
ning (SF), Role-Emotional (RE), Mental Health (MH), Physical
).
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than the population norm (student t-test organic df 841,
p=b0.0001, conventional df 1225, p=b0.0001). There were no
significant differences between farmworker mean VAS scores
on organic and conventional farms (n=444, p=0.38).

Although the previous three health instruments did not
reveal any differences between workers on organic and
conventional farms, workers on organic farms did score
statistically higher than workers from conventional farms
for the SDHS (n=334, p=b0.012). In this instrument the higher
scores equate to a happier state of mind. Nearly a quarter
(23.7%) of respondents on conventional farms scored 9 or
below on the SDHS scale, which is suggestive of mild clinical
depression, whilst only 14.7% of farm workers on organic
farms scored 9 or below on the same scale.

To better understand and explain the differences in SDHS
scores according to farming method, the mean SDHS scores
were plotted against the number of tasks that employees
performed in a typical day (e.g. harvesting, weeding, sowing,
packing etc). Organic farm workers generally performed at
least two tasks each per day (87%) with only 13% performing
one task. Only 37% of farm workers on conventional farms
performed two or more tasks (63% performed a single task).
Themean scores for the SDHS for respondents performing one
to five tasks per day were 11.77, 12.30, 13.07, 12.84 and 13.27
respectively. A best fit line for the means of each SDHS score
by task number gave an r2 value of 0.84. These results clearly
show that self reported happiness is positively related to the
number of tasks performed per day.

3.2.3. Regression analysis
Two components of the SF‐36 instrument each serve to
aggregate scores from four of the eight scales. These are the
Physical Component Score (which aggregates Physical Function-
ing, Role Physical, Bodily Pain and General Health) and the
Mental Component Score (which aggregates Vitality, Social
Functioning, Role Emotional and Mental Health). In an attempt
to better understand the relative contribution of different socio-
demographic and occupational factors to health the PCS and
MCS scores were utilised as dependent variables in a multiple
linear regressionmodel. Independent variables entered into the
first model were farm, farm size, farming method, number of
tasks per day,wages, age, gender, nationality,marital status and
children. Stepwise backwards regression was used to remove
the variables with the entry criteria being set at 0.01 probability
of F and removal set at 0.055 probability of F. Multiicollinearity
did not appear to be an issue, as tolerance statistics were above
0.2 and theVariance InflationFactor (VIF) statisticswerebelow5.

A significant model emerged for the PCS (F,4,421=7.64
p=b0.001 adjusted r2=0.059) with the significant variables
being tasks (β=0.153 p=0.001), marital (β=-0.17 p=0.003),
children (β=-0.127 p=0.027) and farm (β=-0.179 p=b0.001). A
significant model also emerged for MCS (F,4,421 = 9.799
p=b0.001 adjusted r2=0.076). Significant variables were farm-
ingmethod (whether the farmworker worked on an organic or
conventional farm β=0.134 p=0.011) children (β=-0.133
p=0.005) farm (β=‐0.186 p=b0.001) and farm size (farm size
was measured by the number of seasonal employees β=-0.228,
p=b0.001).

The contributing factors to SDHS scores were explored by
entering the independent variables farm, farm size, farming
method, number of tasks per day, wages, age, gender,
nationality, marital status and children into a stepwise
backwards model. Entry criteria were set at 0.01 probability
of F and removal criteria set at 0.055 probability of F. A
significant model emerged (F,3,306=9.986 p=b0.001 adjusted
r2=0.08). Significant variables were farm (β=‐0.171p=0.002),
farm size (β=-0.159 p=0.01) and number of tasks per day
(β=0.128 p=0.036).
4. Discussion

Farmworkers on organic and conventional farms showed no
significant differences between their self-reported health
scores for the SF‐36, EQ‐5Dindex and VAS health instruments.
Scores from SDHS were significantly higher for farm workers
working on organic farms than on conventional ones.

Farm workers scored significantly lower than the popula-
tion norm for five of the eight SF‐36 scales with only the
vitality scale scores being significantly higher. The low scores
for the physical components Role Physical, Bodily Pain,
General Health and the Physical Component Summary were
unexpected as almost all of the workers on the larger farms
were pre-selected for characteristics of physical strength at
recruitment drives held in their native countries. According to
a human resources manager at one of the larger farms ‘those
workers who looked physically robust were considered
suitable for employment’. It was less surprising to discover
low scores for mental health related scales (SF and MH) and
the summary component score (MCS) as previous studies have
identified farmers as having poor mental health. In particular
previous studies have identified links between suicide pre-
valence and ideation and farmers' mental health status
(Thomas et al., 2003) and links between farmers and stress
(Simkin et al., 1998).

4.1. Critique of instruments for measuring health

Extensive research in the last 30 years has led to a wide range
of health measurement instruments (questionnaires) being
devised. These can be used to give insight into quality of life
and allow meaningful, clinical assessment and economic
evaluation of health care interventions. A number of factors
determine the form, length and layout of such questionnaires.
These include the method of administration (personal inter-
view or self completion), time availability (lengthy question-
naires take longer) and whether the questionnaire is designed
to investigate a particular condition or is non-disease specific
(Bowling, 1997).

Development of these questionnaire measures has led to
the need for population ‘norms’ to be established. Norms are
benchmark scores for the general population that have been
established through a survey, which is usually sufficiently
large scale to allow analysis by sub-sample using various
demographic variables. More specifically, ‘‘norm-based com-
parisons require valid norms for a well-defined and represen-
tative sample of the population of interest’’ (Ware and
Kosinski, 2001). This enables scores for individual respondents,
or the average score for a group, to be compared to those
obtained from the general population. Unfortunately, such
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validation studies are expensive to conduct and this limits the
number of instruments for which normative data exist.

It has been noted in some previous studies (Brazier et al.,
1993; Myers and Wilks, 1999) that the EQ‐5D instrument lacks
sufficient sensitivity to detect differences in the physical
health status of the sample population compared to the
general populationwhen respondents only report low levels of
ill-health. This also probably occurred in this study, and it
arises as the workers were employed on the basis that they
had no problems with mobility and would therefore be
unlikely to have difficulty with self-care. For this reason they
generally scored one (best health status) for the mobility and
self-care scales of the instrument. This had the effect of
reducing the first two components of the instrument to two-
point scales. In spite of this ceiling effect the age adjusted t-
test results still showed farm workers scoring significantly
below the population norm for this age group. This is borne
out by the mean scores for each of the scales of the EQ‐5D
where high scores indicate poorer health and can range
between one and three. Thus, pain and anxiety mean scores
were higher than those for the other three scales (mobility
1.08, self-care 1.01, usual activities 1.14, pain 1.41 and anxiety
1.36). Both pain and anxiety had strong correlations with the
SF‐36 equivalent scales (bodily pain andmental health) whilst
mobility, self-care and usual activities had much weaker
correlations with all SF36 scales, suggesting that pain and
anxiety are in large part responsible for the low scores when
compared with the national norm. Ceiling effects are less
prominent for VAS scores which are a simultaneous measure
of both physical and mental health attributes and yet farm
workers scored significantly lower than the population norm.
The mean score for men aged 18-34 (79.67) was close to the
norm score for men aged 55-64 (78.99) whilst women's mean
score (75.6) was closer to the mean score for the 65-74 age
group (76.55).

When interpreting the multiple regression results for the
SDHS it is important to note that due to the relative novelty of
the instrument no validated translations were available for
use. For this reason they were translated as part of this study.
Unfortunately as none of the SDHS translations were back
translated, as is suggested to be best practice (Wild et al., 2005),
the parity of translations can not be guaranteed. Whilst it may
have been desirable to have used back translated question-
naires it should be noted that firstly, there is debate as to the
necessity of backward translation if a professional translator
has already translated forwards into the target language
(McKenna and Doward, 2005). Secondly, in reality backward
translation may not have had a large bearing on the
interpretation of the results as the stepwise regression
analysis removed the effects of nationality at an early stage
of model development.

4.2. Farm worker stress

Worries over the amount and variation in income have been
reported as a cause of low mental wellbeing in farmers
(McGregor et al., 1995). It is not unreasonable to assume that
this may also be a stressor for farmworkers, particularly as the
amount of income varies over time in relation to the demand
for fresh produce. For example, there were considerable
amounts of work to be done around national holidays and
prior to any forecasted warm weekend as consumer demand
for salad crops generally increased. However, periods of lower
demand during the summer months resulted in a reduced
number of hours for field and packhouse workers whose
expectations were of season-long elevatedwork hours. Lack of
orders or quiet weeks occasionally resulted in complete days
of non-work. Added to the worry of not earning sufficiently
during the three or six month contract were stressors such as
social isolation, long working hours, reduced leisure time and
the inseparability of the workplace and home all of which
have been previously cited as causal in farmer depression or
stress (Hounsome et al., 2006; McGregor et al., 1995; Simkin
et al., 1998). However, this list may not be inclusive as
evidenced by the fact that when farm workers were asked to
cite one of theworst aspects of their work, a number answered
‘homesickness’. This feeling could be aggravated by the
remote location of many of the dormitories on farms in the
study which were frequently located some distance from
towns and shopping, the tough work regime they were under
and language difficulties.

The number of tasks performed each day was a significant
explanatory variable in the regression models relating to
Physical Component Summary, Mental Component Summary
and the Short Depression Health Scale. Studies in other, non-
agricultural, industries have also demonstrated a casual link
between worker well-being and the number of tasks per-
formed (Drory and Shamir, 1988; Haworth and Paterson, 1995;
van Veldhoven et al., 2002). These relationships may be
particularly important in horticulture where a person's entire
working environment is inextricably tied to their living
environment to the extent that the two are difficult to
disentangle, as appears to be the case with the farm workers
in this survey. In this situation the need for variety within the
workplace may be even more critical than is normally the
case.

With this in mind one possible area within which both
conventional and organic farming might militate against poor
self-reported health is by altering the range and number of
tasks that workers might be expected to perform. Workers on
organic farms already perform more different tasks than on
conventional farms (Jansen, 2000; Morison et al., 2005) and it
may be more cost effective for organic farms to extend and
deepen this practice rather than attempting radical changes
elsewhere in an attempt to differentiate organic from con-
ventional production.

4.3. Implication for organic agriculture and the IFOAM
aspirations

As pesticides have become more sophisticated and less
harmful to both humans and the wider environment (Cross
and Edwards-Jones, 2006a; Cross and Edwards-Jones, 2006b),
the environmental and human health impact of these
elements would be expected to decrease. Simultaneously
changes in the accreditation criteria (through supermarket
pressures to meet growing demand for organic products) have
allowed large-scale conventional farms to develop organic
sectors within their pre-existing farms. This has served to blur
differences between industrial conventional and organic
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farming (Vogl et al., 2005). The sublimation of the organic ideal
to industrialised horticultural processes is symptomatic of
many radical organisations obeying Michel's iron law of
oligarchy whereby the pressures to organise and bureau-
cratise increase to the extent that the movement is compro-
mised and assimilated to such an extent that it resembles that
which it intended to replace (Michelsen, 2001). The findings of
this research suggest that a great deal of improvement in farm
worker self-reported health will need to occur before organic
farms meet the requirements of the ‘Principle of Health’ as
described by IFOAM.

4.4. Wider ethical implications

Policymakers need to consider the consequences of poor farm
worker health, and factor the health costs of production into
their policies. This may be difficult as the costs of any long-
term ill health caused to non-UK nationals as a consequence
of working in UK horticulture may ultimately be incurred by
the workers' country of origin. A similar situation has been
recorded in the USA where migrant workers return to the
health services of their native country and as a result the
health impact of agriculture on farm workers' health goes
largely unrecorded (Villarejo, 2003). This situation clearly
raises ethical issues relating to who receives the benefits
from migrant workers, the donor or the host country, and
consequently who should bear the costs?

Given that the health of horticultural workers was poorer
than that of the population average, it is also unclear if it is
ethical to create more jobs in UK horticulture, as this may
potentially reduce the well-being of even more people. This is
a particular dilemma for organic farming systems which
would create more jobs per unit of output than conventional
farming (Morison et al., 2005).

One potential solution to this dilemma would be to shift
horticultural production to developing countries where sub-
stantial improvements in well-being (both health and eco-
nomic) might accrue to the workers engaged in waged work
(Dorward et al., 2004; Kydd et al., 2004; Mellor, 1999). However,
such a potential solution then raises other issues relating to
the environmental impacts of growing vegetables in tropical
regions and transporting them to Europe for consumption
(Singer and Mason, 2006).
5. Conclusions and further research

This study indicates that the self-perceived health status of
horticultural vegetable farmworkers is significantly lower than
population norms for a number of health scales. There were no
significant differences in health status between workers on
conventional or organic farms. Workers on organic farms were
happier than those employed on conventional farms although
this difference can best be explained in terms of the number of
different tasks each employeemust perform rather than issues
related to variables such as exposure to pesticides.

It could be argued that the results reported here do not
conclusively prove that working in horticulture reduces
health. An alternative hypothesis is that the respondents
had poor health before beginning to work in the sector. This
seems unlikely as horticultural businesses tend to select
physically fit workers, however only a longitudinal study of
worker health can test this hypothesis (i.e. test workers health
before, during and after participating in the horticultural
sector). Other future research could be conducted in countries
which export products to the UK in order to ascertain if the
health of their horticultural workers is significantly different
to that of the general population. This would then enable an
assessment of the relative merits of shifting horticultural
production to these countries.
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