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Introduction

As the Australian population ages, similar to other regions of 
the globe, research into functional health and other aging 
issues has become a priority. Good functional health is a 
profoundly important factor in older Australians’ ability to 
remain living in the community with good quality of life.1 
Successful aging theories suggest that gardening shares 
common components of activities proposed to increase qual-
ity of life, such as social engagement, productive endeavours 
and exercise. The benefits of gardens are also linked to the 
restorative properties of nature.2 Simply being in or near 
nature has potential well-being benefits for older adults. 
Therefore, active involvement in gardening should accrue 
benefits. This article aims to contribute to a body of literature 
by systematically measuring the psychosocial and physio-
logical benefits of gardening participation, comparing home 

and community gardening activities and exploring the role of 
older adults’ aging attitudes in gardening participation.

Positive aging

Despite varying definitions, successful or positive aging is 
generally accepted to entail more than an absence of disease 
and the preservation of physical and cognitive functioning.3 
Most models of successful aging identify the importance of 
activity3–5 and include continued and active engagement in 
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social and productive life activities.5 Older adults possess 
enormous reserves of capacity in terms of functioning, and 
aging is merely another stage in development according to 
Selection, Optimization and Compensation theory.6 As such, 
successful aging is a dynamic between losses and gains, that 
is, compensating for losses or limitations in functioning with 
gains in the development of new skills or tangible support 
(e.g. social or technological) where necessary. Positive aging 
is a psychological mind-set that reflects an individual’s abil-
ity to cultivate well-being though later life, despite declining 
functioning; having a positive attitude to aging is a form of 
psychological resistance to age-related declines.7 According 
to these successful aging theories, activity engagement 
despite age-related decline in physical functioning increases 
later-life well-being. Attending to the daily task of gardening 
may provide an outlet for purposeful activity, which is asso-
ciated with increased self-esteem, creativity and mental 
stimulation.8 While gardening is a productive and gratifying 
activity for many, the well-being benefits of gardens may be 
more rudimentary and linked to a basic love of nature and the 
restorative properties of natural environments. Maintaining 
some form of engagement in leisure gardening, especially as 
one ages, may be crucial to the older adult gardener’s contin-
ued well-being and is therefore an important topic to explore 
in research.

Psychological benefits of gardening

Exposure to nature through gardens and gardening activities 
can enhance psychological well-being through emotion reg-
ulation and relief from stress. Classic early research shows 
that viewing nature through windows or in pictures can posi-
tively affect stress recovery, lowering blood pressure and 
slowing heart rate.9,10 Because natural environments require 
less effortful attention and may act as a distraction from daily 
hassles,9 in particular for frail older adults, simply being in a 
garden or viewing elements of a garden may provide benefits 
such as relaxation and restoration.

Gardens offer older people a place to reminisce about the 
past. Bhatti et al.11 examined the autobiographical discourses 
of everyday people who responded to a social research direc-
tive to write about the ‘importance of their gardens’. ‘Being’ 
in the garden evoked memories of childhood gardens, real or 
imagined. Touching a particular plant or smelling a certain 
flower may transport a person back to their childhood.11 
Therefore, memories of past gardens, which can be invoked 
through touch or smell in the present in a garden, may serve 
to cultivate feelings of well-being for older adults. This is in 
line with the ‘nostalgia’ literature that supports that these 
reflections on the past imbue life with meaning and self-con-
tinuity, bridging the past to present12 through the recreation 
of experiences and relational bonds.

Gardening provided older adults with opportunities for 
nature connection,13 nurturing the environment and the 
responsibility of caring for and raising plants,14 and for being 

creative in planning, designing and choosing suitable plants 
for a garden.15 When older adult gardeners are driven to learn 
about new plants or plan new gardening projects, it is an 
opportunity for mental stimulation as well. Opportunities for 
cognitive enhancement exist if they belong to gardening 
societies or groups where the focus is often on learning about 
new plants, a history of gardening, or learning the Latin 
names of plants, for example.

Physical benefits of gardening

Gardening requires regular and continuous care; therefore, 
for older adults actively engaged with their home gardens, 
gardening provides opportunities for increased physical 
activity, which can prevent osteoporosis, reduce the risk of 
some cancers, Type 2 diabetes, depression and heart disease.16 
These are significant contributors to health care costs and 
pose a risk to older adults.17 One UK study found that moder-
ate to heavy gardening activity of four or more hours per 
week was associated with significantly reduced risk of mor-
bidity and mortality rates in a sample of middle-aged and 
older men with cardiovascular disease.18

Social benefits of gardening: community gardens 
and gardening clubs

Benefits may accrue for individuals that belong to a garden-
ing group. Gardening groups offer a way for people to con-
nect with nature and each other, allowing social benefits to 
accrue. Group membership may be especially important for 
older adults, especially during periods of change such as 
retirement from paid employment.19 Connecting with other 
members of a gardening group allows people to receive 
social support and to contribute positively to the lives of 
others, an important protective factor against isolation and 
loneliness.19

In Australia, gardening groups are non-profit organiza-
tions where members may meet on a regular basis to attend 
group discussions or educational seminars, or to maintain 
and cultivate fruit, vegetable, herb and ornamental plants in 
small public allotments.20 Group participation in gardening 
activities can build social capital and enhance group cohe-
siveness and community well-being by providing a physical 
location to meet other people with shared interests and com-
mon goals.21–25 Gardening group membership can provide 
opportunities for an increased sense of achievement and 
pride through collaborative endeavours towards environ-
mental restoration25 and cultivating and sharing herbs, fruits 
and vegetables.20

Positive aging and gardening

These studies have demonstrated that gardening as a leisure 
pursuit may maintain or promote an older adult’s psychoso-
cial and physical functioning and therefore enhance their 
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quality of life. Despite age-related limitations in physical 
functioning, gardening participation may provide important 
occupation and activity engagement. Membership in com-
munal gardening groups offers a context for social interac-
tion and collaboration, which may be particularly important 
for socially isolated older adults. Older adults have consid-
erable leisure hours available, and gardening is a popular 
leisure activity for them, yet it remains one of the least sys-
tematically studied.26

Study aim

We aimed to systematically examine the positive aging 
benefits of leisure gardening for community-dwelling older 
adult gardeners. Specifically, we examined relationships 
between gardening characteristics, involvement, and garden-
ing benefits. In addition, we compared the results for mem-
bers of gardening groups with non-members.

Method

The study was approved by the Human Research Ethics 
Committee of The University of Queensland, Australia.

Participants and procedure

Participants were recruited through invitation via gardening 
clubs, seniors’ groups, research databases and by word-of-
mouth. A minimum of 176 participants were targeted, based 
on G*Power analysis. The survey was distributed via online 
or hard copy. Informed consent was implied by returning the 
survey form (hard copy versions) or by agreement and mov-
ing forward with the survey (online). Participation was vol-
untary, no incentive was provided. Eligible participants were 
self-identified older gardeners aged 60 years and over who 
lived in the community and gardened in their own homes or 
community gardening groups for a minimum of 1 h/week.

A self-administered gardening survey was constructed 
consisting of quantitative and qualitative data: (a) demo-
graphic information questions; (b) several open questions 
about involvement in, and feelings about gardens; (c) activ-
ity inventory;27 (d) attitude statements (‘gardening benefits 
questionnaire’); (e) self-rated health and quality of life; and 
(f) Attitudes to Ageing Questionnaire (AAQ).28 The qualita-
tive data, that is, open responses, were extensive and are 
reported elsewhere.29 The survey was first pilot tested with a 
small sample of older adult gardeners (N = 40) and subse-
quently refined to improve face validity and content validity. 
The final version of the survey was delivered online, or via 
mail together with a reply-paid envelope, to potential par-
ticipants across Australia. This resulted in the return of 362 
surveys: 129 via the online survey site and 202 via mail. 
Thirty-one surveys were excluded because the respondents 
did not meet the selection criteria of gardening for more than 
1 h/week; 331 were retained for analyses.

For the purposes of this study, gardening was defined as 
any activity that involved tending (planning, planting, water-
ing, nurturing) outdoor ornamental plants, shrubs or fruit 
plants in a garden, or in pots or containers, including passive 
engagement such as wandering through gardens, relaxing in 
or viewing gardens, and active engagement, such as cultivat-
ing plants, mowing lawns, weeding and raking.

Materials and instruments

Gardening benefits questionnaire. A gardening benefits ques-
tionnaire comprising 42 items was developed after review 
of focus group discussions with 27 older adult gardeners, 
consultation with interested and expert groups (e.g. com-
munity gardening groups, colleagues working within the 
domain of therapeutic horticulture) and a review of the lit-
erature relating to biophilia theory, successful aging and 
sources of meaning in later life. Several items were gener-
ated in relation to the ‘gardening benefits’ that were identi-
fied through these discussions and a comprehensive search 
of the literature. The gardening benefits questionnaire was 
pilot tested and the final version comprised 42 attitude state-
ments rated on a 5-point Likert-type scale ranging from 1 = 
‘strongly disagree’ to 5 = ‘strongly agree’. These state-
ments were designed to measure participants’ opinions and 
attitudes of gardening relative to purpose (e.g. ‘I garden for 
relaxation’; ‘I enjoy gardening because it keeps me physi-
cally active’), feelings (e.g. ‘The garden holds many special 
memories for me’; ‘If I’m feeling down, I go to my garden 
and it lifts my spirits’) and social engagement (e.g. ‘Garden-
ing has helped me to meet new people’). Several open ques-
tions were included to allow participants to express their 
feelings about their gardening experiences in their own 
words and to allow more reliable interpretations of the 
quantitative data (e.g. the attitude statements). A principal 
components analysis (PCA) was conducted to reduce the 
large number of correlated variables to a smaller set of 
uncorrelated components or subscales.

Gardening activity inventory. A gardening activity inventory27 
was also included to measure participants’ involvement in a 
range of 19 different gardening activities, including, for 
example, wandering through gardens, tending a vegetable or 
herb garden, or tending house-plants. Participants indicated 
by checking the relevant column whether or not they engaged 
in the particular gardening activity during the past month. 
They were given the opportunity to include other activities 
that were not shown on the list provided.

Self-rated health and quality of life. Subjective health and 
quality of life was measured via two items from SF-36 
Health Survey for Australia/New Zealand,30 to ascertain an 
overall measure of self-reported health. Participants were 
asked to rate their current perceived health status as well as 
how this is compared with their health one year ago. The aim 
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of this was to use their prior health status as a baseline indi-
cation of their current health status.

AAQ. The AAQ28 is a 24-item measurement instrument that 
assesses quality of life and experiences of aging from the 
subjective perspective of older adults, specifically their 
‘aging satisfaction’. Participants’ positive attitudes to aging 
are used as an indicator of their subjective well-being. 
Respondents are asked to rate their agreement with the items 
relating to aging on a 5-point scale, from either ‘strongly 
disagree’ to ‘strongly agree’ or ‘not at all true’ to ‘extremely 
true’. The total 24 items group together as three factors: Psy-
chosocial Loss, Physical Change and Psychological Growth. 
Psychosocial Loss relates to negative experiences of older 
adulthood (‘Old age is a time of loneliness’), Physical 
Change relates to positive experiences of health and physical 
functioning (‘It is important to take exercise at any age’) and 
Psychological Growth has a positive focus related to wisdom 
and growth (‘As people get older they are better able to cope 
with life’). Scores on each of three factors can range from 8 
to 40, with a higher score indicating a stronger endorsement 
of the respective attitude.

Statistical analyses. The results of this study were based on 
data relating to demographic information, activity inventory, 
the gardening benefits questionnaire (the Likert-type attitude 
statements) and AAQ. Data were screened for missing val-
ues and outliers and to ensure the data met the various 
assumptions of statistical analyses; no violations of assump-
tions were discovered. Quantitative analyses were conducted 
using PASW Statistics 22.0 package (IBM Corp, NY, USA) 
and included descriptive statistics to describe basic patterns 
in the data; frequency distributions to show the distribution 
of cases into the different categories of variables (e.g. time 
spent gardening); factor analyses of the hypothesized moti-
vations/benefits subscales of the gardening survey, and sta-
tistical measures of scale reliability; and Pearson’s bivariate 
correlation coefficients to test the relationships between the 
gardening benefits subscales, the AAQ scales and sample 
demographics. T-tests for independent means were used to 
examine any reported differences between the two independ-
ent groups – that is, those who belonged to a gardening group 
and those who did not.

Results

Characteristics of sample

Table 1 describes the demographic characteristics of the 
sample. Participants ranged in age from 60 to 95 years 
(M = 68.90, standard deviation (SD) = 7.36). Most partici-
pants resided in a house (90.60%) in an urban area (77.80%); 
length of residency varied between 1 and 69.08 years (inter-
quartile range = 5.50–25.20 years). On average, participants 
engaged in gardening activities for 1–40 h/week (M = 10.40, 
SD = 8.17). Most participants had been gardening for several 
years (Table 1), and a majority (60.90%) wanted to spend 

Table 1. Socio-demographic characteristics of respondents 
(N = 331).

Social demographic variables N %

Gender
 Male 55 16.6
 Female 276 83.4
Country of birth
 Australia 249 75.2
 New Zealand 13 3.9
 USA 2 0.6
 UK 39 11.8
 Africa 5 1.5
 Asia 8 2.4
 Europe 13 3.9
 Not disclosed 2 0.6
Current perceived health
 Excellent 48 14.6
 Very good 131 39.9
 Good 119 36.2
 Fair 24 7.3
 Poor 6 1.8
Current health compared with 1 year ago
 Much worse 4 1.2
 Somewhat worse 38 11.5
 About the same 229 69.2
 Somewhat better 30 9.1
 Much better 26 7.9
Marital status 321  
 Single 21 6.5
 In a relationship/married 214 66.7
 Separated/divorced 27 8.4
 Widowed 59 18.4
Formal education 325  
 Up to year 10 89 27.4
 Up to year 12 21 6.5
 Trade 75 23.1
 Diploma course 21 6.5
 University degree 60 18.4
 Postgraduate degree 59 18.1
Current employment status 328  
 Employed (outside the home) 56 17.1
 Retired 209 63.7
 Volunteer 63 19.2
Home ownership
 Own 310 93.7
 Rent 21 6.3
Age when first gardened
 Child or adolescent (up to 19 years) 140 42.3
 Young adult (20–49 years) 159 48.0
 Older adult (50+ years) 32 9.7
Gardening type/size 326  
 Mostly container/pots 13 4.0
 Courtyard 30 9.2
 Raised planter beds 28 8.6
 Up to ¼ acre house block 182 55.8
 More than ¼ acre house block 73 22.4

 M (SD)

Gardening variables 269  
 Time spent gardening (hours) 10.40 (8.17)
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more time gardening than they currently were (M = 16.91 h/
week). Furthermore, most participants reported their garden 
was an average house block (up to one-quarter acre), with 
22.40% being greater than this and 21.80% smaller than this; 
17.80% of gardens were mostly raised planter beds, court-
yard or balcony gardens; 4.00% were mostly potted plants. A 
range of gardening activities29 and the percentages of 
respondents who participated in them are shown in Table 2.

Perceived health was measured using 5-point Likert-type 
scales, with response options ranging from ‘poor’ to ‘excel-
lent’, with higher values indicating better health. As shown 
in Table 1, the majority of participants rated their health as 
‘good’ to ‘excellent’, and a majority (69.20%) rated their 
health was ‘about the same’ compared with 1 year ago. There 
was a significant negative correlation between age and self-
rated health, r = .20, p ⩽ .001. On average, participants’ self-
rated health scores decreased as age increased. Participants’ 
gardening group membership was measured by a dichoto-
mous variable (yes/no). Approximately half of the sample 
(52%) reported they belonged to a gardening club or group.

Data reduction of gardening benefits items

PCA determined the factor structure of the full gardening 
benefits dataset. Inspection of the component correlation 
matrix and relationships between factors confirmed the 
suitability of varimax rotation. The Kaiser–Meyer–Olkin 

(KMO) measure verified the sampling adequacy for the 
analysis, KMO = .91 and all KMO values for individual 
items were well above the acceptable limit of .5 (Field, 
2009). Bartlett’s test of sphericity χ2(861) = 6799.59, 
p = .000, indicated that correlations between items were 
sufficiently large for PCA. We initially obtained eigenval-
ues for each component in the data. Eight components had 
eigenvalues over Kaiser’s criterion of 1; in combination, 
they explained 63.45% of the variance. Table 3 shows the 
factor loadings after rotation.

Scale reliability. The items comprising each of the compo-
nents were subjected to reliability analysis and reliable com-
posite scales were created and labelled. The reliability 
coefficients for these eight ‘benefits of gardening’ scales are 
shown in Table 3.

AAQ

Factor analysis of the AAQ showed support for the pro-
posed three-factor model of the scale,28 with all items load-
ing on the appropriate factors: Psychosocial Loss, Physical 
Change and Psychological Growth. The factor scales 
showed good internal consistency, in line with earlier vali-
dation studies of the AAQ (Laidlaw et al., 2007); scale reli-
ability and scale means are shown in Table 3. The total 
scale means indicated that on average this sample were 
likely to endorse positive attitudes to aging, expressed 
through responses to the items on the Psychological Growth 
(M = 28.17; ‘It is a privilege to grow old’) and Physical 
Change subscales (M = 27.73; ‘It is important to take exer-
cise at any age’) subscales. Furthermore, they were less 
likely to endorse a negative attitude to aging as demon-
strated by responses to the items comprising Psychosocial 
Loss subscale (M = 15.22; ‘Old age is a depressing time  
of life’).

Correlations among AAQ subscales, gardening 
benefits scales and demographic variables

Preliminary correlation analyses were performed at α = .05 
to explore potential relationships between the variables of 
interest. As shown in Table 4, these yielded significant zero-
order correlations between self-rated health and age and 
between self-rated health, time spent gardening and size of 
garden. Significant correlations were observed among the 
gardening benefits scales and the AAQ scales as shown in 
Table 4.

There was a significant positive correlation between age 
and the AAQ Psychosocial Loss subscale (all ps < .05) indi-
cating that increasing age was related to increasing endorse-
ment of the negative attitude of old age being characterized 
as a time of psychosocial loss for participants. However, 
there was no significant relationship between age and 
Physical Change, or age and Psychological Growth; attitudes 

Table 2. The range of gardening activities and the percentages 
of respondents who reported them grouped according to active 
and passive involvement (N = 324).

Active Percentage

Tending outdoor shrubs and plants 96.1
Weeding and/or raking 91.0
Propagating plants 79.0
Tending vegetables and herbs 74.8
Tending house plants 73.4
Touring garden shows 60.5
Applying herbicides 52.7
Mowing lawns and/or digging 51.4
Working in glass house or nursery 22.7
Other (e.g. composting, bird watching, 
visiting open gardens, displaying garden)

22.7

Passive
 Watering 98.1
 Watching TV garden programmes 91.6
 Sitting or lying admiring plants and wildlife 86.1
 Relaxing in the garden 75.1
 Planning and designing gardens 58.8
 Browsing/shopping at garden centres 88.0
 Wandering through gardens 85.8
 Perusing garden books and magazines 83.0
 Attending a club or meetings 68.1
 Flower cutting or arranging 46.4
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towards physical change and psychological growth were 
unrelated to age for this sample of older gardeners.

Self-rated health was significantly positively correlated 
with Physical Change; as self-rated health increased, 
endorsement of positive aging experiences and functioning 
healthily also increased (all ps < .05). Positive attitudes to 
taking exercise at any age, keeping fit and active as one 
ages, as measured in the scores on this scale, were associ-
ated with participants’ increased self-rated health. Self-
rated health was not statistically related to the Psychological 
Growth subscale; participants were no more or less likely 
to endorse the positive attitude that old age was a time of 
development and wisdom based on their self-rated physical 
health. Thus, it appeared that self-rated health played an 
important role in participants’ negative psychosocial and 
physical attitudes to aging, but not in positive psychologi-
cal attitudes.

Time spent gardening was significantly positively cor-
related with several of the gardening benefits scales, 
including Restoration, Attachment, Physical, Social, 
Identity and Purpose (see Table 4). The more time spent 
gardening, the more benefits that accrued. However, time 
spent gardening was not correlated significantly with any 
of the AAQ attitudes to aging subscales, Psychological 
Growth, Physical Change and Psychosocial Loss (as 
shown in Table 4).

Time spent gardening was neither significantly correlated 
with age nor self-rated health, indicating that age and health 
status did not have an effect on the amount of time that par-
ticipants engaged in gardening activities. However, self-
rated health was significantly positively associated with 
‘size of garden’; that is, increases in ‘size of garden’ were 
related to increases in (positive) scores of self-rated health. 
These results seem to suggest that older adults’ gardening 
areas may change as they age or as their health changes, 
although the amount of time they spend gardening does not 
change. In other words, they may modify the size of their 
gardens relative to their age and health status in order to 
maintain their level of activity.

Members and non-members of gardening groups

A series of independent sample t-tests were conducted to 
assess any differences in responses between members and 
non-members of gardening groups. The results of these anal-
yses are shown in Table 5. There were significant differences 
between members and non-members of gardening groups for 
several of the gardening benefits (correlations and signifi-
cance levels are reported in Table 6). According to these 
results, being a member of a garden club or group augmented 
the positive benefits of gardening, such as Restoration, 
Attachment, Physical, Social and Identity benefits.

Benefits of gardening: regression 
analyses

Standard multiple regression analyses

To test the strength of the relationship between positive 
attitudes to aging (AAQ scales Psychological Growth and 
Physical Change) and the benefits of gardening scales 
(Restoration, Attachment, Physical, Social, Spiritual, 
Identity, Purpose and Shared), a series of regression anal-
yses were conducted. Psychosocial Loss was not included 
in the analyses as the only significant zero-order correla-
tion observed with this subscale was with age. Gender 
was included in the regression only as a control variable 
as there were so few males compared with females in the 
sample.

Table 5. Average overall scores on the AAQ subscales.

Domains of AAQ Mean SD Valid cases Alpha

AAQ Psychological Growth 28.17 4.77 294 .75
AAQ Physical Change 27.73 5.39 294 .76
AAQ Psychosocial Loss 15.22 4.48 300 .73

AAQ: Attitudes to Ageing Questionnaire; SD: standard deviation.
AAQ scale scores each range from 8 to 40, higher scores indicate greater 
endorsement of the attitude.

Table 6. Mean statistic and significance levels of t-tests comparing members and non-members of gardening clubs across gardening 
benefits subscales.

Variables Factor 1: 
Restoration

Factor 2: 
Attachment

Factor 3: 
Physical

Factor 4: 
Spiritual

Factor 5: 
Social

Factor 6: 
Identity

Factor 7: 
Purpose

Factor 8: 
Shared

M t M t M t M t M t M t M t M t

Member: Garden club
 Yes 4.08 2.39* 4.42 2.71** 4.21 4.54*** 3.73 1.64 4.28 13.74*** 4.05 2.45* 3.59 0.32 3.61 0.89
 N 150 165 160 161 166 161 165 167  
 No 3.90 4.25 3.91 3.60 3.27 3.89 3.56 3.52  
 N 144 148 146 147 144 146 149 145  
eta squared .02 .02 .06 .38 .02  

M: mean of respective factor (benefits of gardening) scales; t: t-test.
t-test is significant (two-tailed).
*p < .05, **p < .01 or ***p < .001.
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Psychological growth. A standard multiple regression analysis 
was performed with AAQ Psychological Growth as the out-
come variable, and all of the gardening benefits scales as 
explanatory variables, controlling for age and gender in the 
first step. As shown in Table 5, at the second step Restoration 
was the only variable to emerge as significant and the strong-
est explanatory variable of positive attitudes to aging in rela-
tion to Psychological Growth.

Physical change. A standard multiple regression analysis 
was performed with AAQ Physical Change as the outcome 
variable, and the gardening benefits scales that correlated 
with this variable as explanatory variables, controlling for 
age and gender in the first step. As shown in Table 7, Phys-
ical (benefit) was the only variable to emerge as significant 
in relation to AAQ Physical Change. Physical benefit, 
such as keeping active, was the strongest explanatory vari-
able of positive attitudes to aging in relation to Physical 
Changes (correlations and significance levels are reported 
in Table 7).

Moderated multiple regression analyses

Group membership. To test whether gardening group mem-
bership influenced these results, a series of moderated multi-
ple regression analyses were conducted first with AAQ 
Psychological Growth as the outcome variable, then with 
AAQ Physical Change as the outcome variable. All variables 
were mean-centred prior to analysis to reduce multicolline-
arity and to aid coefficient interpretation.31 An interaction 
term for group membership and each of the gardening 

benefits subscales was computed. Age, gender and group 
membership were entered in the first step to control for their 
direct influence. In the second step, the mean-centred gar-
dening benefits variables were entered and at the third step 
the two-way interaction terms (group membership and 
gardening benefits) were entered. In sum, the group mem-
bership did not qualify the relationships between gardening 
benefits and Psychological Growth, R2ch = .03, Fch(3, 
237) = 0.97, p > .05; Physical Change, R2ch = .03, Fch(5, 
241) = 1.73, p > .05, or Psychosocial Loss, R2ch = .02, Fch(8, 
219) = 0.54, p > .05.

Discussion

Study overview

This study explored the perceived psychosocial and physical 
benefits of leisure gardening for a group of older commu-
nity-dwelling adults, and the relationship between their 
motivations to garden and attitudes to aging. In addition, the 
perceived psychosocial and physical benefits for older adults 
who participated in gardening groups were compared with 
those who did not belong to such a group. Overall, the results 
showed that older adults took part in numerous gardening-
related activities and reported that they obtained psychologi-
cal, social and physical benefits from these; in addition, the 
more time spent in these activities, the more benefits accrued 
for participants. There were three main findings. The first 
was that restoration benefits and physical benefits were the 
main aspects of gardening that were associated with partici-
pants’ positive self-perceptions of their own aging. The sec-
ond was that being involved in a gardening group led to 
accrued benefits. The third was that regardless of engage-
ment level, access to the biophilia effects of gardens was key 
to enhanced well-being.

Defining gardens

The conventional definition of a garden as the green space 
surrounding an average house block is challenged in this 
research: Participants’ ‘gardens’ varied greatly in size and 
function. These might have comprised a balcony with potted 
plants, or raised planter beds in a courtyard, through to large 
quarter-acre house blocks. Watering the garden was the most 
common gardening activity reported by participants. The 
results of this study suggest that gardening, however defined 
in terms of size or activity, is a key leisure pursuit for older 
adults that is fundamental to their well-being. These results 
provide support for the suggestion that gardening could be 
an effective and affordable population level intervention to 
promote or sustain the health and well-being of older adults. 
Older adults could be encouraged to actively garden as a pre-
ventive health measure, or to engage in passive gardening 
pursuits, for example watering the garden to reduce mental 
fatigue, as a health promotion measure.

Table 7. Multiple regression analyses predicting positive 
attitudes to aging on AAQ Physical Change and AAQ 
Psychological Growth subscales.

Variables R R2 F df β

Prediction of AAQ Psychological 
Growth

.34 .12 3.39** 241  

 Restoration .21*
 Attachment –.01
 Physical –.04
 Spiritual .12
 Identity .05
 Purpose .01
 Shared .08
Prediction of AAQ Physical Change .26 .07 2.13* 251  
 Restoration .06
 Attachment .12
 Physical .17*
 Spiritual –.01
 Identity –.05
 Shared –.06

AAQ: Attitudes to Ageing Questionnaire; df: degrees of freedom.
*p < .05, **p < .001.
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Attitudes to aging and gardening 
engagement

The participants in this study were more likely to endorse 
positive attitudes towards their own aging on average, than 
negative attitudes, and these endorsements were in line with 
population means.32 Having positive attitudes to aging into 
older adulthood creates a necessary resilience to health and 
physical changes that result.32 This study used participants’ 
positive self-perceptions of their own aging as an indicator 
of their well-being28 and found that positive self-perceptions 
of aging were related to the benefits obtained from garden-
ing. Specifically, possessing positive attitudes to aging may 
either flow from or be the result of the restoration benefits 
and physical benefits of gardening as one ages.

Positive attitudes to aging, self-rated health and 
gardening

The results indicated that poor self-rated health played an 
important role in participants’ negative psychosocial and 
physical attitudes to aging, but it did not have an effect on 
their positive psychological attitudes to aging. That is, par-
ticipants may have experienced poor physical health but this 
did not necessarily determine their psychological attitudes to 
aging. Furthermore, poor self-rated health did not have an 
effect on the amount of time that participants spent garden-
ing. In other words, poor physical health did not limit partici-
pants’ time spent gardening, nor affect their positive 
psychological attitudes to aging.

Benefits of, and motivation for 
gardening

The ‘benefits’ scales derived from the data reduction of the 
gardening benefits questionnaire items included Restoration, 
Attachment, Physical, Spiritual, Social, Identity, Purpose 
and Shared. These scales were all inter-correlated which 
was to be expected, given that these were theoretically all 
measuring the same overarching construct: motivations for, 
and benefits of gardening. The most important of the scales 
in terms of an association with positive attitudes to aging 
were Restoration and Physical benefits. These are discussed 
below.

Physical benefits of gardening

Physical benefits obtained from gardening were not unex-
pectedly the most important predictor of participants’ posi-
tive self-perceptions of their aging related to Physical 
Change. The regular and continuous care of maintaining a 
garden provides an outlet for meaningful engagement in 
life’s activities, an important aspect of successful aging.5 
Furthermore, four or more hours of moderate to heavy inten-
sity gardening activity on four or more occasions per week 

was related to significantly reduced risk of morbidity and 
mortality rates in a sample of older participants experiencing 
cardiovascular disease in a UK sample.18 This current sam-
ple of older participants spent an average of 10 h/week gar-
dening at varying intensity levels, including weeding and 
raking, watering, tending plants and shrubs, composting and 
mowing the lawn. Gardening may be one way to offset 
declines in other physical activities, such as when participa-
tion in other recreational or sporting endeavours declines.

Time spent gardening: a dose–response 
relationship

More time spent engaged in gardening activities led to an 
increase in the magnitude of the benefits experienced by par-
ticipants – in particular, Restoration, Physical, Social, 
Purpose and Identity benefits, therefore suggesting there is a 
dose–response relationship between time spent gardening 
and benefits. In other words, the extent to which older adults 
experience gardening benefits may be affected by the level 
of time investment in gardening.

Restoration benefits of gardening

Restoration benefits of gardening were significantly associ-
ated with positive attitudes to aging, especially Psychological 
Growth (positive factors about growing older). Exposure to 
nature through one’s garden can enhance psychological 
well-being, through emotion regulation and relief from 
stress. Positive emotional responses such as rejuvenation, 
peace and recovery from stress that typified biophilia the-
ory33 underpinned the Restoration subscale (derived from the 
gardening benefits questionnaire items). Biophilia theory33 
suggests that because humans evolved in verdant environ-
ments, we find natural environments more relaxing than arti-
ficial ones. Gardens were perceived to be restorative places 
in prior research;26 the participants of this study also endorsed 
this attitude. Our participants established daily contact with 
nature through gardening, finding it especially restorative.

Restorative benefits were not affected by the size or type 
of garden. The absence of a relationship between size of 
garden and either of the Restoration or AAQ Psychological 
Growth subscales suggests that gardening benefits can be 
obtained regardless of garden size. Access to nature, at least 
through having potted plants or courtyard gardens and with 
consideration of garden characteristics34 and vegetation 
density,35 may be important considerations for older adults 
downsizing their homes and gardens.

Membership to a garden club

Experiencing the restorative properties of gardening is not 
only a solitary experience as Ashton-Shaeffer and Constant 
found, but can also be a shared experience according to the 
present study. For example, gardening group members report 
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exchanging stories or pictures of gardens and plant cuttings, 
as well as visiting gardens and community gardening events. 
Home gardeners who belonged to a gardening club or 
society experienced additional Restoration, Attachment and 
Physical benefits resulting from membership. Being a mem-
ber of a gardening club was also associated with increased 
Identity benefits – likely due to collaborative endeavours 
that take place in gardening groups and which are intimately 
linked to the gardener’s identity, such as learning about new 
plants, and learning Latin names and growth habits of plants. 
Garden club members may feel they are contributing to envi-
ronmental renewal through communal gardening and plant-
ing new shrubs and trees, which would also play a part in 
their self-esteem and sense of self.

Increased social connectedness appears to be a benefit of 
gardening group membership, as indicated by the signifi-
cantly higher means on the Social benefits scale for members 
compared with non-members. The social benefits of garden-
ing as defined by this scale included meeting new people, 
making and maintaining friendships, and having a shared 
interest to connect with other people. Gardening groups 
might be particularly valuable to older persons because of 
the social contact with other gardeners that membership to a 
gardening group afforded. Shared gardening interests could 
help overcome the social isolation some older adults experi-
ence, through a greater sense of belonging, community and 
social support.19,25

Limitations

While this study contributes to a clearer understanding of the 
impact of garden participation on older adults’ well-being, 
the results must be considered in relation to the self-report 
measures used. The limits to survey use include the difficulty 
of knowing whether participants understood all of the ques-
tions, answered them honestly, or were influenced by how 
the questions were phrased. Notwithstanding that the self-
selected participants’ responding patterns may have varied in 
some way to the wider population, this study aimed to exam-
ine gardeners only, not to compare non-gardeners to garden-
ers. Future research should be conducted to explore possible 
group differences.

In terms of interpreting the causal direction of the find-
ings, correlational research does not imply causality, and it 
is therefore not possible to know whether, for example, par-
ticipation in gardening activities promotes greater well-
being or if the reverse is true, or if the relationship is 
bidirectional. Furthermore, although this study explored the 
benefits of leisure gardening for older adults, it is acknowl-
edged that gardening can burden the body and may even 
injure the older adult gardener; future research is necessary 
to explore this aspect.

A limitation of the study sample is the overrepresentation 
of females. Other studies that targeted older adults and exam-
ined gardening activities also reported unequal representation 

of females to males.11,36 While the current gender bias is con-
sistent with earlier findings, it may be that older women are 
more devoted gardeners than older men,21 or that more 
women than men respond to survey invitations.37,38

Conclusion

This sample of gardeners experienced several psychologi-
cal, physical and social benefits via regular contact with 
nature in their gardens. The home garden may provide an 
outlet for mental and physical activity as well as engage-
ment in social and productive activity. Vegetables, flowers, 
fruit, herbs as well as psychological and physical benefits 
were the proceeds of gardening for these older adults. The 
more positive attitudes to aging were, the greater was the 
will to garden despite delimiting physical health, in this 
sample.

The present results highlight an imperative to establish 
home and community care programmes that support older 
adults residing in their own homes to continue to garden as 
they age. Future research should focus on identifying the 
benefits supported gardening can bring to older adults. The 
results here have important implications for planners of 
retirement and residential aged-care settings who wish to 
accommodate older adults’ desire to continue to garden; 
when older adults are forced to make a change to their hous-
ing situation, being able to establish or frequent a garden 
may be one way to establish a connection to a new place.

This sample of older gardeners gave high rankings to 
items that tap into sources of meaning in later life, such as 
achievement, creativity, appreciation of nature and leisure 
activity,8 and expressed that their gardens were ‘a part of 
them’, and a source of ‘pride’. As such, their continued 
involvement in gardening may be a particularly important 
contribution to their sense of self. Indeed, Cheng and col-
leagues39 reported that those with strong identification and a 
community ethos of themselves as gardeners are more likely 
to perceive gardening as an activity that contributes strongly 
to their overall life satisfaction. Consequently, the impact of 
being forced to give up gardening due to illness or a fall 
could have devastating effects on an individual’s sense of 
self. Some level of involvement in gardening, as it relates to 
sources of meaning in later life, such as watering or wander-
ing through a garden, may be especially important to the 
older adult gardener’s continuity of identity and sense of 
well-being.8 Finally, the results of this study show that 
regardless of ‘being’ in the garden or ‘doing’ gardening, gar-
dens provide important restorative benefits for older adults. 
This is compelling support for including gardens in aged-
care facilities, where an increasing number of older adults 
will reside over the coming decades, and whose relocation to 
institutional living will be typically prompted by health 
issues or the loss of a caregiving partner, and who therefore 
stand to gain maximum benefit from the rejuvenation that 
being in a garden provides.
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