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ABSTRACT

Background Allotments in the UK are popular and waiting lists long. There is, however, little evidence on the health benefits of allotment

gardening. The aims of this study were to determine the impacts of a session of allotment gardening on self-esteem and mood and to compare

the mental well-being of allotment gardeners with non-gardeners.

Methods Self-esteem, mood and general health were measured in 136 allotment gardeners pre- and post- an allotment session, and 133 non-

gardener controls. Allotment gardeners also detailed the time spent on their allotment in the current session and previous 7 days, and their length

of tenure.

Results Paired t-tests revealed a significant improvement in self-esteem (P , 0.05) and mood (P , 0.001) as a result of one allotment session.

Linear regression revealed that neither the time spent on the allotment in the current session, the previous 7 days or the length of tenure affected

the impacts on self-esteem and mood (P . 0.05). One-way ANCOVA revealed that allotment gardeners had a significantly better self-esteem,

total mood disturbance and general health (P , 0.001), experiencing less depression and fatigue and more vigour (P , 0.0083).

Conclusions Allotment gardening can play a key role in promoting mental well-being and could be used as a preventive health measure.

Keywords environment, health promotion, mental health

Introduction

There is increasing evidence to indicate that direct contact
with natural environments has important positive health out-
comes.1 Engagement with both wild and cultivated natural
places improves self-esteem and mood,2 – 5 reduces stress and
anxiety6 and fosters mental well-being.7,8 Furthermore, being
physically active while exposed to nature (‘green exercise’) pro-
vides additive benefits for mental well-being above those
received from contact with nature alone.4,9,10 These benefits
are derived from all types of natural environments and from
durations of exposure from 5 min upwards.9

Over half of the world’s population and more than 70% of
those in Europe reside in urban areas.11 Given the importance
of nature for well-being, such changes in urbanization may be
having a negative impact on health. Some urban living is asso-
ciated with an increased prevalence of mental ill-health: one
meta-analysis of 20 studies comparing mental illness in urban
and rural areas found that urban dwellers were 38% more

likely to develop a mental illness, 21% more likely to suffer
from anxiety and 39% more likely to develop a mood dis-
order.12 The quantity and quality of available green space
close to the home is also correlated with longevity and a
decreased risk of mental ill health.13 – 16 People in urban areas
with plentiful tree cover and green space have a lower preva-
lence of asthma, improved mental well-being, a reduction in
stress, lower morbidity and cardiovascular disease risk, greater
longevity of the elderly, improved cognitive function and heal-
thier cortisol profiles.9,13 – 15,17 – 20 Less green space typical of
deprived communities produces higher stress and flattened
cortisol profiles21 and increased incidence of obesity.22
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Gardening provides an opportunity for people residing in
urban and rural areas to have regular contact with nature, be
physically active and engage in green exercise. Home gardens
and allotments have long been important for domestic food
production and consumption; and in the mid-20th century,
half of the nation’s vegetable needs were produced via vege-
table gardens.23 In addition, gardening can improve health; re-
storing physical, mental and spiritual health,24 improving
mood,25,26 encouraging physical activity27 and increasing life
satisfaction.28 Furthermore, Van den Berg and Custers5 found
that gardening leads to greater reductions in stress following a
stress test than reading indoors.

Many people in the UK do not have access to a private
garden.29 There is also an increasing demand for allotment
gardens. There are an estimated 3 million individual allot-
ments gardens across Europe which are utilized by a variety
of different populations and in the UK waiting lists for allot-
ments are at a 40-year high having grown from 13 000 to
100 000 since the mid-1990s.30 – 32 Allotment gardening is dif-
ferent from traditional gardening as it is an activity in a public
space separated from the home, requiring the renting of a plot
and is focused on food production as well the relationships
between people and the land.33 – 35 Recent studies have
demonstrated that allotment gardening provides a number of
environmental benefits including the support and regulation
of ecosystem services.36 – 39 Allotment gardening also results
in more sustainably produced food, promotes healthy eating
and acts as an educational resource.30 Evidence also suggests
that gardening on allotments improves general health, aids re-
covery from stress, increases life satisfaction, promotes social
contact and provides opportunities for low to moderate–high
intensity physical activity, all of which promote mental well-
being.25,26,40 – 47 Simply ‘being’ on an allotment garden can
improve health and well-being;48 with data from the European
Quality of Life Survey indicating that people who grow their
own food are happier than those who do not.49 Furthermore,
compared with an indoor exercise class, allotment gardening
results in significantly lower levels of stress.50 Allotment gar-
dening might also play a key role in promoting health and well-
being in the more vulnerable groups in society through the
development of social support and cohesion.49,51 However,
much evidence regarding the health benefits of allotment gar-
dening is descriptive32 and little research has been conducted
to assess the health benefits of allotment gardening specifically.

Additionally, there are few comparisons of the health of al-
lotment gardeners with those who do not garden. A study by
Van den Berg et al.32 found that allotment gardeners had a
higher life satisfaction, reduced loneliness, fewer health com-
plaints and better overall health and well-being than non-
allotment gardeners. However, the response rate of allotment

gardeners was low and it is conceivable that only those people
who believed that they received benefits from allotment gar-
dening responded. The non-gardener group was also small,
not well-matched in relation to their allotment gardener coun-
terparts and 64% had access to a garden at home and may
therefore have been active gardeners. Furthermore, not all
outcome measures were assessed using a validated scale. The
aim of our study was to determine the effect of allotment gar-
dening on self-esteem and mood as two key indicators of
mental well-being and long-term disease risk9 and to compare
the mental well-being of allotment gardeners with non-
gardener controls.

Methodology

Participants

Two hundred and sixty-nine participants aged 55.6+ 13.6
years volunteered to participate in the study, comprising 152
males (56%) and 117 females (44%). Participants consisted of
both allotment gardeners (n ¼ 136) and non-gardeners (n ¼
133) and were matched in terms of age and gender to within
10%. Participants were also closely matched in terms of main
occupation, with the majority of participants in each group
identifying themselves as employed.

Allotment gardeners were recruited from 10 allotment sites
in North-Western England. All allotment gardeners were eli-
gible for participation in the research; however, only one par-
ticipant was permitted per allotment plot to prevent data
duplication. The sites were predominantly situated within
the Greater Manchester conurbation, in the South and West
Manchester area. Two of the sites were in the towns of Glossop
and Chapel-en-le-Frith, to the east of Manchester on the western
edge of the Pennines, while one was also on the Southern
edge of the Pennines. Non-gardeners were recruited from 10
local supermarkets and consisted of participants who did not
partake in any gardening activities. These participants were
identified by asking the question ‘do you garden’ and inform-
ing potential participants that the study required participants
‘that do not do anything in the garden’. Supermarkets were
recruited based upon their distance from each of the allot-
ment sites, with the closest supermarkets being approached
initially. Of the 10 supermarkets recruited for the research, six
were the nearest store to the allotment sites.52 The index of
deprivation for the allotments and their surrounding areas
ranged from 15.4 to 84.5%, indicating a large variation in par-
ticipants in terms of income deprivation, employment depriv-
ation, health and disability deprivation, education and skills
training, barriers to housing, crime and living environment.53

All participants provided individual consent to take part in
the study. Institutional ethical approval was granted.
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Procedure

In the spring–summer growing seasons of 2006–09, the al-
lotment sites and supermarkets were visited. During the visits
to the allotments, participants were asked to complete a ques-
tionnaire assessing self-esteem, mood and general health at
the start of their allotment session. At the end of the allot-
ment session, participants completed a further questionnaire
assessing self-esteem and mood. Participants were also asked
to identify how long they had spent on the allotment in that
particular session, in the previous 7 days and their length of
tenure on the allotment. Allotment gardeners were also asked
to identify what they liked about gardening on their allotment.
This question was open-ended allowing gardeners to identify
as many things as they wanted to. During visits to the super-
markets, non-gardeners were asked to complete a one-off
questionnaire assessing self-esteem, mood and general health.
Descriptive data were collected from all participants including
sex, age, height and weight. Body mass index was calculated
from height and weight by dividing weight in kilogram by
height in metre square. Self-esteem, mood and general health
were assessed using standardized and validated scales.

Instrumentation

Self-esteem is defined as a person’s positive or negative attitude
towards the self in totality54 and exhibits an inverse relationship
with depression and anxiety55,56 in addition to being a risk
factor for mental ill health.57,58 Self-esteem was assessed
using the one-page 10-item Rosenberg self-esteem scale.59

The Rosenberg self-esteem scale is the mostly widely used
and popular self-esteem measure. The instrument provides a
self-report one-dimensional measure of self-esteem and con-
sists of 10 statements each of which are scored on a four-
point Likert scale from strongly agree to strongly disagree. An
overall self-esteem score ranging from 10 to 40 is calculated
with a higher score representing a better self-esteem.

Mood is defined as a ‘host of transient and fluctuating af-
fective states that reflect how an individual feels in general,
globally or at a particular moment in time’.60 Moods can be
positive or negative, persist for long periods of time without
specific cause and influence feelings of happiness, quality of
life and ability to cope with stress.61,62 Mood was assessed
using the 30-item Profile of Mood States (POMS) question-
naire.63 The POMS questionnaire assesses mood under six
subscale mood states: tension–anxiety, depression–dejection,
anger–hostility, vigour–activity, fatigue– inertia and confu-
sion–bewilderment. Each subscale is represented by five
phrases, each of which is scored on a five-point Likert scale
from ‘not at all’, to ‘extremely’. Scores for each of the sub-
scales are generated and converted into normative values. A
total mood disturbance (TMD) score is also generated by

summing the five negative subscales (tension, depression,
anger, fatigue and confusion) and subtracting the positive
subscale of vigour. A higher TMD score indicates a worsened
mood.

The General health questionnaire (GHQ) is a screening in-
strument designed to identify individuals who have mental
health problems and breaks in normal function.64,65 The
GHQ-12 was used to assess general health and consists of 12
questions categorizing healthy and abnormal functioning.65

Participants respond to each question on a four-point Likert
scale from ‘not at all’ to ‘much more than usual’. An overall
score from 0 to 36 is generated, with a higher score represent-
ing a greater level of psychological distress and abnormal
functioning.65

Data analysis

To analyse the effects of an allotment gardening session
on self-esteem and mood, one-way ANOVA was used to
compare pre-self-esteem and TMD scores across the 10 dif-
ferent allotment sites, while one-way MANOVA was used to
compare pre-subscale mood scores across the different sites.
Paired samples t-tests compared self-esteem and TMD scores
pre- and post- the allotment session. One-way MANOVA
compared pre–post subscale mood scores. Linear regression
was used to examine the relationship between the time spent
on the allotment in the last 7 days, during the allotment
session and the length of tenure with the change in self-
esteem and mood scores. Participant responses regarding
what they liked most about their allotment were categorized.
The occurrence of each category was summed to give the
total number of allotment gardeners who identified that par-
ticular category as being what they liked about their allotment.

For the comparison of allotment gardeners and non-
gardeners, independent t-tests were used to compare descrip-
tive data, including height, weight and BMI; while a x2 test
was used to compare participants main occupation. Group
differences in unadjusted mean scores for self-esteem,
GHQ-12 and TMD were analysed using independent t-tests
while group differences in unadjusted means for subscale
mood were assessed using one-way MANOVA. The self-
esteem, mood and GHQ-12 scores of allotment gardeners
and non-gardeners were also compared using a covariate
adjusted model (ANCOVA) controlling for participants’ sex,
age and occupation. Subscale mood scores were compared
using one-way MANOVA with age, sex and occupation
inserted as covariates. The pre-allotment session scores were
used for allotment gardeners. IBM SPSS version 19.0 soft-
ware was used for all statistical analysis66 and significance was
accepted as P , 0.05 throughout. Missing data were labelled
as missing within the database to allow all collected data to be
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included in the analysis. Data were only missing when a par-
ticipant missed out a question on one of the scales within the
questionnaire; preventing a score from being calculated. Of
the 1079 data points collected in total for self-esteem, mood
and general health, only 1.4% were missing; equating to
15 pieces of data. These 15 pieces of data were from eight
different participants, the majority of which were gardeners
(n ¼ 7); and included self-esteem and mood measures.

Results

Health benefits of allotment gardening

There were no significant differences between the participants
pre-session self-esteem, subscale mood or TMD scores
across the different allotment sites (P . 0.05). All data were
therefore grouped together. A paired samples t-test revealed a
significant difference between the pre- and post-allotment
session self-esteem score [t(130)¼ 2.62; P , 0.05]. Participants’
self-esteem score increased from the start to the end of the al-
lotment session, representing an improvement in self-esteem
(Table 1).

One-way MANOVA revealed a significant difference between
pre- and post-session subscale mood scores [F(6,128) ¼ 7.893;
P , 0.001], with a significant reduction in tension–anxiety
(P , 0.001), depression–dejection (P , 0.0083), anger–hos-
tility (P , 0.001) and confusion–bewilderment (P , 0.001)
(Table 1). Paired samples t-test also revealed a significant dif-
ference between pre- and post-session TMD scores [t(133) ¼
4.42; P , 0.001]. The score decreased from the start to end
of the allotment session, indicating an enhanced mood
(Table 1).

Frequency and duration of allotment gardening

Allotment gardeners revealed that their average length of
tenure on the allotment was 9.3+ 11.9 years, ranging from

,1 year to up to 60 years. In the last 7 days, participants had
spent an average of 8.1+ 6.2 h on their allotment plot (range
from 0 to 40 h) and in the session monitored, spent 2.6+
1.7 h on their plot. The minimum time spent on the plot in
the session of assessment was 0.33 h and the maximum was
8.1 h. Linear multiple regression revealed that neither the
length of participants tenure (years) (SE: b ¼ 20.054; P ¼
0.588; TMD: b ¼ 20.008; P ¼ 0.939), time spent on the al-
lotment in the previous 7 days (SE: b ¼ 20.035; P ¼ 0.737;
TMD: b ¼ 20.016; P ¼ 0.881) or time spent on the allot-
ment in the current session (SE: b ¼ 20.034; P ¼ 0.735;
TMD: b ¼ 20.029; P ¼ 0.770) significantly contributed to
the variance in the change in self-esteem or TMD. Participants
who had been gardening on their allotment over a long-term
period experienced a similar magnitude of improvements in
self-esteem and mood as participants who had been allotment
gardening for a short time.

Enjoyment of allotment gardening

Participants identified six main themes related to what they
enjoyed most about gardening on their allotment. The majority
of participants (70%) reported that they enjoyed being out-
doors and having contact with nature, followed by the sense of
achievement derived from allotment gardening (50%) and the
opportunity for restoration and stress relief (35%). Participants
also reported enjoying the social interaction (31%), growing
and eating the produce (19%) and the opportunities to be
active (11%).

Comparison of allotment gardeners

and non-gardeners

Table 2 contains descriptive data for allotment gardeners
and non-gardeners. Independent t-tests revealed no signifi-
cant differences between the allotment gardeners and non-
gardeners in age or height (P . 0.05). However, the weight

Table 1 Mean+ SD (95% CI) subscale mood scores pre and post a single allotment session

Pre-session score Post-session score

Self-esteem 32.8+3.9 (32.1–33.4) 33.4+4.1 (32.6–34.0)a

Tension–anxiety 33.4+3.2 (32.8–33.9) 32.4+2.8 (31.9–32.9)a

Depression–dejection 38.1+1.9 (37.8–38.4) 37.7+1.7 (37.4–38.0)a

Anger–hostility 39.3+3.8 (38.7–40.0) 38.1+2.7 (37.7–38.6)a

Vigour–activity 41.6+5.9 (40.6–42.6) 42.6+6.9 (41.4–43.7)

Fatigue–inertia 38.8+5.1 (37.9–39.6) 38.8+5.2 (37.9–39.7)

Confusion–bewilderment 35.7+3.8 (35.1–36.4) 34.2+3.0 (33.7–34.7)a

Total mood disturbance 143.6+16.9 (141.0–146.5) 138.7+15.1 (136.0–141.2)a

aA significant difference between pre- and post-allotment session score (P , 0.0083).
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[t(267) ¼ 2.14; P , 0.05] and BMI [t(259) ¼ 2.80; P , 0.01]
of non-gardeners were significantly greater than those of
allotment gardeners (Table 2). A x2 test also revealed no signifi-
cant differences (P . 0.05) in the main occupation of non-
gardeners and gardeners. In the non-gardener group, 57.9% of
participants were employed (including self-employed), 33.8%
retired, 3.8% did housework and 2.3% were both seeking em-
ployment or identified their employment status as ‘other’. In
the gardeners group, 55.1% were employed, 41.2% retired,
2.9% did housework and 0.7% were seeking work.

Independent t-tests revealed significant differences between
allotment gardeners and non-gardeners in self-esteem
[t(262)¼ 22.82; P , 0.01], GHQ-12 [t(267)¼ 4.06; P ,

0.001] and TMD [t(264)¼ 3.94; P , 0.001] scores. Allotment
gardeners had a better self-esteem, reduced mood disturbance
and fewer breaks in normal psychological functioning than non-
gardeners (Table 3). One-way MANOVA also revealed a sig-
nificant difference between allotment gardeners and non-
gardeners in subscale mood [F(6,259) ¼ 5.49; P , 0.001], with
allotment gardeners having a lower depression (P , 0.0083)
and fatigue (P , 0.0083) and higher vigour (P , 0.001). These

differences remained statistically significant after covariate ad-
justment for age, sex and occupation (Table 4).

Discussion

Main findings of this study

The aim of this study was to determine the effect of allotment
gardening on self-esteem and mood and to compare the
mental well-being of allotment gardeners with non-gardener
controls.

The findings first indicate that one session of allotment
gardening can result in significant improvements in self-
esteem and mood via reductions in tension, depression, anger
and confusion. These findings are supported by previous re-
search demonstrating the health and well-being benefits of
participating in green exercise activities.4,9,10 With an increas-
ing number of people residing in urban areas, a decline in the
number of homes with gardens,29 and the increased risk for
mental ill health associated with urban living;11,12 these find-
ings are particularly important and suggest that allotment gar-
dening might play an important role in promoting mental
well-being in people residing in urban areas.

In addition to the improvements in self-esteem and mood
resulting from a single session of allotment gardening; the
findings of this study highlighted that the length of time spent
on the allotment during the session and in the previous
7 days; and the length of participants’ tenure did not signifi-
cantly contribute to changes in self-esteem or mood. Thus,
participants who attend an allotment for a short period just
once per week can experience a similar magnitude of improve-
ments in self-esteem and mood as participants who attend
more regularly for longer periods of time.

We found that ,30 min of allotment gardening produces
a measureable and beneficial health affect. This finding is
encouraging as participants are more likely to be able to fit

Table 2 Mean+SD descriptive data in allotment gardeners and

non-gardeners

Allotment gardeners

(n ¼ 136)

Non-gardeners

(n ¼ 133)

Age (years) 55.8+13.7 55.4+13.7

Height (m) 1.7+0.2 1.7+ .0.1

Weight (kg) 71.76+17.74 76.83+21.04a

Body mass index (kg m2) 25.5+3.5 27.0+5.0a

aA significant difference between allotment gardeners and

non-gardeners in weight (P , 0.05) and BMI (P , 0.01).

Table 3 Unadjusted mean+SD (95% confidence interval) mental health measures in allotment gardeners and non-gardeners

Allotment gardeners (n ¼ 136) Non-gardeners (n ¼ 133)

Self-esteem 32.8+3.9 (32.0–33.4) 31.4+4.2 (30.7–32.1)a

General health 9.0+3.7 (8.3–9.8) 11.1+4.9 (10.4–11.8)a

Tension 33.4+3.2 (32.7–34.0) 34.1+4.1 (33.5–34.8)

Depression 38.1+1.9 (37.7–38.5) 39.1+3.0 (38.6–39.5)a

Anger 39.3+3.8 (38.7–40.0) 39.9+4.1 (39.2–40.5)

Vigour 41.6+5.9 (40.6–42.7) 38.1+6.7 (37.0–39.1)a

Fatigue 38.8+5.1 (37.8–39.7) 41.1+6.2 (40.2–42.1)a

Confusion 35.7+3.8 (35.0–36.4) 36.4+4.4 (35.7–37.1)

Total mood disturbance 143.7+16.9 (140.6–146.8) 152.4+19.7 (149.3–155.6)a

aA significant difference between allotment and non-allotment gardeners.
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short, occasional allotment sessions into their daily routines.
In addition, the findings of this study suggest that the health
and well-being benefits of allotment gardening do not deteri-
orate over time. The length of time spent allotment gardening
by participants in the current study ranged from ,1 year up
to 60 years, yet this did not impact upon the magnitude of
changes in self-esteem and mood received from one allotment
session. Thus, allotment gardening could be used as a long-
term tool for promoting and improving mental well-being.

The findings of this study also indicate that allotment gar-
deners have better mental well-being than their non-gardener
controls. Allotment gardeners reported significantly higher
levels of self-esteem and mood, with reduced levels on the
POMS subscales of fatigue and depression and greater feel-
ings of vigour. In addition, allotment gardeners achieved
better scores on the GHQ, indicating a reduced level of psy-
chological distress and abnormal functioning. These differ-
ences remained statistically significant after adjustment for
age, sex and occupation. Given the fact that �1 in 4 adults
suffer from a mental illness each year,67 this finding is particu-
larly important. Allotment gardening could play a key role in
promoting mental well-being in the general population, re-
gardless of circumstance; and could therefore be used as a
preventive health measure. However, the lengthy waiting lists
for allotment plots throughout the UK,30 and the reduction in
the availability of green spaces in urban areas are limiting the
ability of people to have access to nature close to their homes.
Community allotment plots might provide a feasible solution
to this problem as they allow all people to access an allotment
and to take part in green exercise; in addition to promoting

social interaction, community inclusion and opportunities for
healthy eating; all of which promote well-being.33 – 35 Local
public authorities should therefore seek to provide commu-
nity allotment plots in order to improve the health and well-
being of their residents.

While this study was primarily focused on mental well-
being outcomes, descriptive analyses revealed that non-
gardeners had a significantly higher BMI than allotment
gardeners. The average BMI for non-gardeners was 27.0 kg m2,
compared with 25.5 kg m2 in gardeners. While both of these
scores fall into the overweight category (25.0–29.9 kg m2);
�68% of participants in the non-gardening group were over-
weight or obese, compared with only 47% in the gardener
group. Higher incidence of overweight and obesity is asso-
ciated with coronary heart disease and increased risk of type
II diabetes. Approximately 12% of people with a BMI of
.27.0 kg m2 have diabetes while hypertension is associated
with a BMI of .25.0 kg m2.68 Thus, allotment gardening
could help to reduce BMI and associated disease risk; pro-
moting improved well-being. However, further research com-
paring measures of physical health and the physical health of
gardeners when they take on an allotment would be required
to confirm this hypothesis.

In addition to the questionnaires assessing health and well-
being, allotment gardeners were asked what they enjoyed
most about gardening on their allotment. The key themes
were being outdoors; the sense of achievement; opportunities
for restoration; social interaction; growing and eating produce
and opportunities to be active. These are largely linked to the
proposed health benefits of allotment gardening which
include healthy eating, being active, improvements in physical
and mental well-being and social interaction.30,40 – 50 Thus,
participants seem to enjoy the aspects of allotment gardening
which contribute to their health. The opportunities for social
interaction offered by allotment gardening might be particu-
larly important as the development of relationships promotes
social capital.69 Social capital increases life expectancy, while a
lack of social capital embodied by loneliness has the equiva-
lent risk to health as consuming 15 cigarettes daily and is
twice as harmful as obesity.67,69 Allotment gardening could
contribute to a greener and healthier economy focused on the
prevention of ill-health. This preventive approach could result
in substantial savings to the UK economy, particularly in the
treatment of health conditions such as mental illness, obesity,
cardiovascular disease and loneliness.69

What is already known

The findings of this study support the growing body of evi-
dence indicating that contact with nature via gardening is bene-
ficial for mental well-being24–28,40–50 and that participation

Table 4 Adjusted mean+SE mental health measures in allotment and

non-allotment gardeners

Allotment gardeners

(n ¼ 136)

Non-gardeners

(n ¼ 133)

Self-esteem 32.7+0.4 31.4+0.4a

General health 9.0+0.4 11.1+0.4a

Tension 33.3+0.3 34.1+0.3

Depression 38.1+0.2 39.1+0.2a

Anger 39.3+0.3 39.9+0.3

Vigour 41.6+0.5 38.1+0.6a

Fatigue 38.8+0.5 41.1+0.5a

Confusion 35.7+0.4 36.4+0.4

Total mood

disturbance

143.7+1.6 152.4+1.6a

Means are adjusted for sex, age and occupation.
aA significant difference between allotment and non-allotment

gardeners.
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in green exercise activities provides additive benefits for
health.4,9,10 The findings of this study also support those of
Van den Berg et al.32 who found that allotment gardeners had
a better overall health and well-being than non-allotment gar-
deners. However, to date, evidence regarding the health bene-
fits of gardening has been qualitative or descriptive and not
specifically focused on allotment gardening. Furthermore, the
findings of Van den Berg et al.32 did not incorporate a well-
matched non-gardener control group.

What this study adds

The study provides direct quantitative evidence of the health
benefits of partaking in allotment gardening and the enhanced
health of allotment gardeners compared with non-gardeners.
We have demonstrated that as little as 30 min of allotment
gardening can produce significant health gains and that these
occur irrespective of previous participation in allotment gar-
dening. This is the first known study to comprehensively
evaluate the health benefits of allotment gardening using
quantitative methods and matched non-gardener controls.
The findings indicate that allotment gardening can play an im-
portant role in promoting and improving well-being and that
it could therefore be used as a long-term tool for combatting
ill-health.

Limitations

This study has a number of limitations. First, the question-
naires used are open to a ceiling and floor effect. Allotment
participants may have rated themselves as having a high self-
esteem or mood at the start of the allotment session, but felt
better following the allotment session. As a high score has
already been achieved; it may be difficult to quantify this im-
provement. It was also difficult to engage non-gardeners with
poor health in the study. This may have introduced some
degree of bias as the majority of non-gardeners were of good
health, as evidenced by their questionnaire scores. There were
also some missing data which might have impacted upon the
study findings. However, these data were missing across a
number of different participants and health measures and
therefore appeared to be missing at random. Furthermore,
despite these limitations, there were still significant differences
between pre- and post-allotment session self-esteem and
mood scores and between the mental health of allotment gar-
deners and non-gardeners. Following initial measurement of
non-gardeners, it would have also been helpful to determine
whether gardening on an allotment would have resulted in an
improvement in their mental well-being. It would have also
been beneficial to control for a range of socioeconomic vari-
ables such as income, housing, life-stage, education and marital

status in addition to age, gender and occupation status. Future
research should therefore analyse the effect of allotment gar-
dening on non-gardeners and participants with a low level of
mental well-being. It should also seek to differentiate between
people who were suffering from mental illness when they
took on the allotment to determine whether their health is
also better than that of non-gardeners, despite their prior ill-
health. The study would also benefit from measures of phys-
ical health in order to determine whether allotment gardening
can benefit both physical and mental well-being.

Policy implications

This research evidencing the mental well-being benefits of
allotment gardening has important policy implications. There
are an increasing number of people in the UK who suffer
from mental ill-health, in addition to experiencing poor phys-
ical health and loneliness, being overweight or obese and
physically inactive; all of which are costly to the UK economy.61

Allotment gardening could prevent many of these problems
and thus could result in savings to the UK health services and
economy at large. Opportunities for gardening therefore need
to be provided to all people, including people with ill health, so-
cially disadvantaged and those in urbanized areas. This could
be achieved through improved provision and access to gardens,
for example, community allotment plots. Policies concerned
with improving health and well-being and preventing ill-health
should include access to gardens as part of their future policies
and strategies.

Conclusions

Overall, the findings of this study indicate that one single
session of allotment gardening can improve both self-esteem
and mood, irrespective of how long participants spend on the
allotment, whether they have attended in the last 7 days and
their overall length of tenure. Furthermore, allotment garden-
ers have a better level of self-esteem and mood and a reduced
level of abnormal psychological functioning than non-
gardeners. Thus, in order to improve health and well-being,
people in the UK should be encouraged to take part in short
bouts of allotment gardening. Health organizations and policy
makers should consider the potential of allotment gardening
as long-term tool for combatting the increasing prevalence of
ill-health and local public authorities should seek to provide
community allotment plots to allow residents to have regular
opportunities to partake in gardening activities.
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