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Abstract

Objectives: To characterize the horticulturists of an urban
garden in terms of their current state of health and health behaviors
(at gardening beginning) and to evaluate the effect of horticulture
practice on health behaviors and quality of life (after a six month
gardening stretch).

Introduction: The way in which cities have grown, with heavy
air and noise pollution, reduced green spaces, a long distance and
out of season food based system and limited sunshine access has led
to multiple public health challenges. This in turn has prompted the
emergence of various local and state policies aimed at improving the
health and quality of life of urbanites.

Method: Interviews using structured questionnaires were
conducted twice with 115 city dwellers: when they got started in a
vegetable garden and about 6 months later.

Results: Participants were mainly female (57.8%), professionally
active (48.0%) and with a mean age of 53 years. This research showed
significant behavioral changes among its users, including positive
outcomes in anthropometric parameters, physical activity, smoking
habits, eating habits, health status and overall quality of life.

Conclusion: Despite a short follow-up period, it could be shown
that gardening did influence health and quality of life behaviors.

Keywords: Behavior Change; Mental Health; Nutrition; Physical
Activity/ Exercise; Organic Community Gardens

Introduction

Currently, 54% of the world’s population lives in urban areas.
Continued urbanization, coupled with population growth, will
mean an additional 2.5 billion people living in cities by 2050, with
about 90% of those spread throughout Asia and Africa. Urban
population worldwide is expected to reach 66% in the same year
[23].

The way in which cities have grown, with heavy air and
noise pollution, reduced green spaces, a long distance and out of
season food based system and limited sunshine access has led to
multiple public health challenges. This in turn has prompted the

emergence of various local and state policies aimed at improving
the health and quality of life of urbanites [22,24].

Urban growth markedly influenced dietary patterns. The
food industry increasingly introduced foods with low nutritional
value, high energy density and rich in additives, saturated fats,
sugar and cholesterol. These new dietary patterns, coupled
with a sedentary lifestyle, are the top risk factors for increases
in the prevalence of overweight, obesity, type Il diabetes and
cardiovascular diseases [19, 16].

Urban agriculture is one of the answers available to counter
such negative trends, as it allows for the production of healthy
and diversified food closer to home and through natural methods
of fertilization and pest control. In addition, by creating green
areas, environmental balance and public well-being are improved
[2, 17]. A globally positive perception towards urban gardens
notwithstanding, studies quantifying their actual effect on users
are still scarce. The interest of the scientific community, however,
is clearly growing [11, 7].

Studies have shown benefits of gardening in symptoms of
anxiety and depression in adults with psychological issues,
generally improved health, quality of life, strength, endurance,
flexibility, increased cognitive ability and socialization in
institutionalized elderly people, improvements of physical and
psychological health in patients with chronic pain, improvements
in patients with mental illness regarding their psychic status and
progress in learning and socialization skills and benefits on active
aging and stress in horticulturists between 53 and 82 years old
[14, 26, 25, 3,12].

However, to the best of our knowledge, there have been no
studies that explored in detail, the impact of horticulture on
specific health behaviors. If we obtain promising results, we can
inforce the role of horticulture in health promotion.

Objectives

To characterize the horticulturists of an urban garden in
terms of their current state of health and health behaviors (at
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gardening beginning) and to evaluate the effect of horticulture
practice on health behaviors and quality of life (after a six month
gardening stretch [21].

Methods
Study Design

This research was conducted in an urban community garden
established right before the beginning of the study. The area is
part of a mental hospital’s larger grounds and sits right in the
middle of Porto, Portugal’s second largest city. Both hospital
workers and residents in surrounding neighborhoods were free
to apply for a plot.

The first evaluation took place between July and October
2015, at the moment people were starting their horticultural
activity. Follow-up occurred between May and August 2016. The
interval between evaluations ranged between six and twelve
months, with two thirds of respondents re-evaluated eight to ten
months after the initial contact.

Participants

All plots were visited and their users were invited to
participate in the study. Contacts were attempted on at least three
different days and on at least three different times of the day
(morning, afternoon and evening). If horticulturalists were not
avaliable during these attempts they were contacted by phone,
again at three different times of day and on three different days
(contacts were supplied by the institution in charge of garden
management, who is a partner in this study). Those that still
were not reached after all these attempts were excluded. Of those
contacted, one person declined to be enrolled in the study. A total
of 115 people opted in.

Of the initial 115 participants, 102 (88.7%) were followed-
up. The 13 participants who dropped out (5 gave up horticulture
and 8 remained unavailable) were compared with the remaining
regarding their sociodemographic characteristics (age, sex,
educational level and professional status), experience in
horticulture and motivation to start the garden care project. No
statistically significant differences were found between the two
groups for any of the variables considered. It is also important to
note that garden space is paid for, so, the remaining horticulturists
are motivated enough to bear these costs.

Data Collection

Data was collected using semi-structured questionnaires.
These were always applied by the same researcher and
during face-to-face or phone-call interviews. The initial
questionnaire included the following parameters: personal data,
anthropometry (self-reported weight and height, through which
the Body Mass Index (BMI) was calculated), health and physical
activity (physical activity was assessed based on the European
Prospective Investigation into Cancer and Nutrition Physical
Activity questionnaire, validated for the Portuguese population,
smoking habits and alcohol consumption, expectations (savings
in produce purchases, increased organic food use, increased
fruit and vegetable use, increased physical activity and improved
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environmental practices), motivation regarding garden work,
health status (assessed using the Short Form 36 (SF36) quality
of life assessment scale), sustainability practices and patterns of
food consumption [4].

The SF36 questionnaire used comprises eight domains:
functional capacity, physical aspects, pain, general health, vitality,
social aspects, emotional aspects and mental health. The values
obtained in each domain range from 0 to 100, where 0 is the worst
and 100 the best option (RAW scale) [15, 5]. This instrument was
validated for the Portuguese population [10].

Professional activity data were aggregated in groups based
on the “Portuguese Job Classification” by the National Statistics
Institute [13].

The questionnaire applied at the second evaluation included
all the parameters previously described (with the exception of
personal data) and added a final chapter on gardening impacts.

Data Analysis

Categorical variables were described by their absolute (n) and
relative (%) frequencies. Continuous variables were described
using means and standard deviation (if they followed the normal
distribution), or through medians and percentiles 25 and 75 (if
their distribution did not resemble the normal distribution).
Comparison of proportions between nominal variables or
between a nominal and an ordinal variable was done using the
chi-square test or fisher’s exact test, as appropriate.

In order to evaluate the normality of the distribution of
continuous variables the Kolmogorov-Smirnov test was used.
For the comparison of the same variable between the two
moments of evaluation, in cases where the variable did not follow
the normal distribution, the Wilcoxon test was used for the
comparison of ordinal and continuous variables or comparison
between an ordinal and continuous variable. The McNemar test
was used to test the correlation between the frequencies of the
dichotomous nominal variables. The Mann-Whitney test was
used to compare two independent groups with respect to ordinal
and continuous variables without normal distribution. In order
to compare proportions the chi-square was used. The T test was
used to compare means between independent samples in cases
where the variables complied with normality. A significance
level of 5% was used for all statistical tests. Statistical analysis
was performed using the IBM SPSS STATISTICS 23 software for
Microsoft Windows.

Results
Sample Characterization

The sample consisted mainly of females (57.8%) with a mean
age of 53 years (minimum 24 and maximum 77 years old). A large
proportion of the participants were married or in nonmarital
partnerships and, in some cases, their children were still part of
the household. The educational level of the sample was high, with
52.0% of the participants holding college degrees and 23.5% high
school degrees. The majority of the participants were from Porto
(96.1%). The remainder lived in Matosinhos (2.9%) and Maia
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(1.0%), two counties in the Porto region.

Regarding the professional status, about half the sample was
employed (48.0%) and a high proportion was retired and/or
disabled (38.2%). When interviewed about household income,
an equal proportion of respondents stated that “current income
is enough” and “it is very difficult to live on current income”
(31.4%). Regarding occupation, the sample was mainly composed
of “specialists in intellectual and scientific activities” (39.2%) and
“technicians and intermediate level professionals” (22.5%).

The majority of the subjects (52.0%) had chronic diseases,
the most prevalent being hypertension (19.6%) and type II
diabetes (16.7%). Only 36.3% of the participants reported having
experience in horticulture prior to starting work at that lot. When

Table 1: Anthropometry and Physical Activity Practice (n = 102)

Initial Evaluation

BMI (kg/ m?)
Median (P25, P75)
Physical Activity [n (%)]
Yes 60 (58.8)
Type of Activity [n (%)]

Walk calmly, yoga 40 (39.2)
Dancing, swimming, aerobics 3(2.9)
Other 17 (16.7)
Frequency [n (%)]
1 time per week 25 (24.5)
2 to 3 times a week 30 (29.4)
4 to 6 times per week 3(2.9)
Every day 2 (2.0)
Duration (minutes/ day)
Average(SD) 15.9 (13.8)
Go to the gym [n (%)]
Yes 8(7.8)

p - p-value; BMI - body mass index; SD - standard deviation

Only four participants practiced a specific sport in the initial
evaluation: two of them did martial arts, one gymnastics and
the other canoeing. In the final evaluation all these participants
carried on with their training, plus another one began to learn
martial arts.

Smoking Habits and Alcohol Consumption

There are significant differences between the initial and
the final assessments in terms of smoking habits and number
of cigarettes smoked. There were seven participants who

24.4 (22.5; 26.9)
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the study started the majority of respondents (51.0%) had been
exploring their plot for a maximum of three months. About a
quarter (25.5%) had started gardening in the week prior to the
survey.

Anthropometry and Physical Activity

Regarding the BMI, although slight, there was a statistically
significant decrease in this parameter between the two
evaluations. The mean differences between the final and the
initial BMI were -0.40 kg/m2. Relevant effects were found in
the practice, type of activity, frequency and duration of physical
activity practices. There was also a considerable increase in the
number of people training in the gym. These results are described
in Table 1.

Final evaluation 4

24.3(22.2;263) <0.001
98 (96.1) <0.001
54 (52.9)
11(10.8) <0.001
33 (32.4)
17 (16.7)
60 (58.0) <0.001
15 (14.7)
6(5.9)
25.1(15.8) <0.001
32 (31.4) <0.001

quit smoking (nonsmokers went from 65 (63.8%) in the first
evaluation to 72 (70.6%)) and, among smokers, the median
number of cigarettes decreased by half (from 20 (11; 20) to
10 (8; 10)). There were no significant changes detected in the
consumption of alcoholic beverages.

Health Status and Quality of Life

In the participant re-evaluation it was possible to observe a
significant improvement in health status and quality of life in all
eight domains measured through the SF-36 scale. On average, the
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improvement in the different domains by the second evaluation
was about 20 points on a scale of 0 to 100 (Table 2).

Table 2. Domains of functional capacity, limitation by physical aspects,
pain, general health status, vitality, social aspects, limitation by
emotional aspects and mental health (n = 102)

Domains Initial Final
Evaluation evaluation p
Mean

(standard deviation)
Functional capacity 76.9 (18.3) 91.7 (10.2) <0.001
Physical limitations 55.5 (26.0) 83.2 (13.9) <0.001
Pain 67.0 (31.6) 88.5 (14.8) <0.001
General health status 61.2 (19.6) 78.7 (13.3) <0.001
Vitality 47.9 (9.6) 69.5 (14.4) <0.001
Social aspects 57.8 (25.7) 76.0 (13.8) <0.001
Emotional limitations 64.9 (25.0) 82.8 (13.5) <0.001
Mental health 57.5 (16.0) 77.6 (11.5) <0.001

Table 3. Food consumption frequencies (n=102)

Initial Evaluation (n=102) [n (%)]

Until 3 1-4 5-7 More than
times per times times per once per
month per week week day
. 12 28 37 25
Dairy Products (11.8) (27.5) (36.3) (24.5)
4 59 35 4
Meat (3.9) (57.8)  (343) (3.9)
. 3 77 17 5
Fish (29) (75.5) (16.7) (4.9)
Bread and 3 10 33 56
Cereals (2.9) (9.8) (32.4) (54.9)
Potatoes, Rice 0 22 24 56
and Pasta (0.0) (21.6) (23.5) (54.9)
Sweets and 8 53 31 10
Pastries (7.8) (52.0) (30.4) (9.8)
Vegetables in 9 52 33 8
Main Dish (8.8) (51.0) (32.4) (7.8)
Vegetables in 18 51 31 2
Soup (17.6) (50.0) (30.4) (2,0)
. 9 33 43 17
Fresh Fruit (8.8) (32.4) (42.2) (16.7)
Natural Fruit 67 34 1 0
Juices (65.7) (33.3) (1.0) (0.0)
. 32 48 19 3
Culinary Herbs (31.4) (47.1) (18.6) (2.9)
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Eating Habits

Statistically significant differences were found in the
frequency of consumption of all food groups studied, with the
exception of the meat group. For dairy products, fish, vegetables
in the main dish or in soup, fresh fruit, natural fruit juices and
culinary herbs a consumption increase was detected. For the
“potato, rice and pasta” group and the “pastries and sweets” group
there was a decrease in consumption. For the “bread and cereal”
group, although there are significant differences, the trend is not
clear (Table 3).

Subjective Assessment of Impacts and Influences

All participants reported that gardening had brought positive
change into their lives. The specific parameters mentioned were
then grouped into categories.

The respondents were also asked if any friend or family
member had mentioned that they “looked better”, “seemed
younger” or any such expression. Of the 102 participants, 72
responded positively. The results are shown in Table 4.

Final evaluation (n=102) [n (%)]

Until 3 1-4

times per  times per 5-7times More than once p

month week per week per day

(2?9] (6?9) (3353) (55;9) <0.001
(2?9) (66:7) (3301_4) (0(_)0) 0.100
(1%0) (1189.6) (775?5) ( ng <0.001
(2%0] (75.;8) (4478.1) (4?1) <0.001
(0(.)0) (7?8) (3%53) (557(_)8) 0.023
(222?5) (77:5) (fo) (0(.)0) <0.001
(0(.)0) (2?0) (4%%2) (5“?8) <0.001
(0(.)0) (2351.8) (56())%8) (3_‘;) <0.001
(0(.)0) (4?2) (226?5) (678(-)6) <0.001
(33‘;5-;3) (661::;8) (3‘_;9) (0(.)0) <0.001
(0(.)0) (;.(:3) (55;0) (4%?2) <0.001
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Table 4. Self-perceived and third party perception of gardening
benefits (n=102)

Self-perception [n (%)]
Physical well-being 31(30.4)
Emotional well-being 62 (60.8)
Dietary intake 49 (48.0)
Socialization 25 (24.5)
Physical activity 22 (21.6)
Smoking habits 8(7.8)
Savings 4(3.9)
Third party perception [n (%])]
You look good and happier 25 (24.5)
You look better 15 (14.7)
You look healthier 11 (10.8)
You're much more excited about life 7 (6.9)
It looks like you're 10 years younger 4(3.9)
You're in shape - You look younger 4(3.9)
You are much more active 2(2.0)
You seem happier 2(2.0)
Lately you are calmer, more serene 1(1.0)
You are thinner and look good 1(1.0)

Impact of Exposure Duration on Behavioral Improvement,
Quality of Life, Health and Anthropometry

In order to understand whether dedicating more time to
vegetable gardening enhanced the behavioral and anthropometric
improvements, participants were divided into two distinct
groups: those that invested up to 3 hours a week and those who
spent more than 3 hours a week in their allotment. The first
group consisted of 42 gardeners (41.2%) and the second group
of 60 (58.8%).

For most variables (BMI, physical activity, type of activity,
frequency, duration, gym attendance, smoking habits, alcoholic
beverages and SF36 questionnaire domains) there were no
statistically significant differences between the two groups.
Regarding food frequencies significant differences were found
between the two groups for “vegetables in soup”, “natural fruit
juices” and “culinary herbs”, with horticulturists with an extended

commitment showing increased consumption.
Discussion

The present study suggests that the practice of horticulture is
associated with multiple benefits, ranging from improved health
behaviors, improvement in the perception of health status and
general quality of life. Furthermore, larger gardening time was
not associated with better outcomes for most of the variables
studied, meaning these advantages are readily available to all
gardeners.

The study was carried out in an urban community garden
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where most participants were middle-aged women, and
approximately half (48.0%) were professionally active with
higher education (52.0%). This specific profile can be understood
through the criteria used for allocating plots, which gives priority
to those working at the hospital on whose grounds the garden
is located. This proximity allows for increased presence and
gardening work.

Despite a relatively young and professionally active sample, it
is noteworthy that 52.0% of participants were suffering from at
least one chronic pathology. It is well known that in Portugal we
have been able to “give years to life, but not life to those years”
meaning that people reach older ages but suffer from an increase
in disabilities and comorbidities. EUROSTAT data for the year
2014 indicate that healthy life expectancy in Portugal is only
58.3 years for males and 55.4 years for females [9]. In addition,
since our data about morbidity was self-reported, it could be
underestimated. Arterial hypertension, for example, is reported
by only 19.6% of the participants even though the prevalence
in the Portuguese adult population is 42.6% [6]. On the other
hand, type II diabetes is at 16.7% in our sample whereas the
Portuguese adult population is a lower 12.4% [18]. This likely is
not an overestimation, but an actual deviation from the national
pattern.

Regarding body composition, significant differences were
found for BMI, with median values lower in the final evaluation.
These values point towards a general loss of weight in the
participants. Although this difference is tenuous, it is also very
positive, since the initial median of BMI was close to the upper
limit of normality. So, the practice of horticulture seems to help
normalize weight. It is reasonable to speculate that longer term
horticultural practice may lead to increased differences. These
results are in line with the study by who performed a BMI analysis
of 198 horticulturalists and found a reduction in BMI values in
both sexes and in all cases, as compared to appropriate controls
[28]. They also showed that horticulturists were less likely to be
overweight or obese when compared to neighbors. Results were
significantly more relevant than in the present investigation,
which likely resulted from the longer gardening period (between
one and nine years).

Physical activity also registered meaningful positive changes.
A large proportion of individuals (37.3%) started engaging in
physical activity, with a significant increase in workout frequency
and duration. The increase in individuals who began walking is
remarkable, and is at least partly due to the trips to and from
the garden. Gym attendance followed the same trend, with a
remarkable increase of 24 individuals starting practice. It is
plausible that the garden activity started a positive snowball,
branching out into various other sports.

Wells et al, who studied the influence of green spaces in school
environment on the physical activity of primary school children,
found a reduction in the sedentary lifestyle associated with
access to green areas [27]. Despite major differences in the socio-
demographic profiles, the present study also points toward green
space availability as a factor in physical activity levels. Similarly,
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in a physical activity comparison between horticulturalists and
non horticulturalists over 50, concluded non gardeners were
three times more likely to self report as “quite inactive” [20].

For smoking habits the results were also very encouraging:
seven participants stopped smoking and the median number
of cigarettes decreased by half in smokers. There were visible
improvements in health behaviors, supporting the assumption
that horticulture can promote the adoption of salutogenic habits.
To the best of our knowledge this is the first time the connection
between horticulture and smoking/alcohol behavior has been
established - more research is definitely needed to further
explore the relationship.

At the end of the study the consumption of fruit and
vegetables was significantly higher, the same happening to
interest in organic food. The SF-36 measuring self-perception of
the health status and quality of life identified an improvement in
all dimensions evaluated. Such results corroborate previous work
evidencing how gardening brings with it better health and quality
of life for participants [14, 26, 3, 12]. The work of testing the
value of a horticultural component in a chronic pain management
program also used the SF-36 questionnaire and obtained equally
encouraging results [25].

Eating habits in horticulturalists clearly tilted toward
improvement, with a reduction in the sweets and pastries group
and an increase in the frequency of vegetables, fruits and herbs
consumption. This is in alignment with previous work which
measured increases in fruits and vegetables consumption among
schoolchildren given the opportunity to start gardening [8, 1].

Vegetables self production boosts availability and clearly
influences participants food choices, which go well beyond the
produce grown. For example, an increase in the consumption of
dairy products and fish was detected together with a reduction in
potatoes, rice and pasta use.

The use of aromatic herbs was the one variable where more
dedicated horticulturalists (those spending over three hours per
week) reaped more benefit. Clearly going by the garden more
often seems to increase the opportunities for harvesting and
cooking.

Some methodological aspects in this study contribute to
data reliability. One of them was the fact that both assessments
were carried out during gardening appropriate months: the first
during summer/early fall and the second at springtime. Also
there were very few losses: almost all horticulturalists initially
registered were available at follow-up as well. And because the
questionnaire was prepared specifically for this study (and there
was a single researcher collecting data) the before and after
comparison was more accurate.

Nevertheless, the possibility that some of these results may
be inflated due to information bias cannot be ruled out, since
the participants, knowing the objectives of the study, may have
tried to fit in with the researcher’s expectations. In addition, the
evaluation period was short. It could happen that the gardening
commitment decreases with time, at least with some people.
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It should also be noted that the sample studied, because of its
profile, is not necessarily representative of other community
gardens. These characteristics will certainly influence levels of
motivation, expectations and the ability to change self behaviors.

Conclusions

Study results reinforce that a community vegetable garden
can induce significant behavioral changes among its users,
including positive outcomes in anthropometric parameters,
physical activity, smoking habits, eating habits, health status and
overall quality of life. Further research is needed to understand
why horticulture promotes so many different behavioral
changes. However, this will probably have to do with the contact
with nature and the impact on physical and mental well-being
subsequently causing these individuals to want to do more and
better for their health by changing habits that influence it. It is
also important to evaluate the impact of exposure duration with
more distant moments of analysis because in variables more
“directly influenced” by horticulture such as food consumption
of vegetables, fruit juices and aromatic herbs were registered
relevant differences.

These results open important ramifications in public health
since urban gardens can help revert multiple negative urban
trends with a low tech, low cost, noninvasive approach that can
be replicated in a majority of countries.
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