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Abstract: Background: A growing evidence base demonstrates that interventions that focus on participation in
physical and social activities can assist in preventing and treating both physical and mental health problems. In
addition, there is some evidence that engaging in volunteering activities can provide beneficial social, physical,
psychological, and cognitive outcomes for older people. This study will use a randomized controlled trial approach
to investigate the potential for interventions involving volunteer activities to produce positive physical and
psychological outcomes for older people, thereby contributing to the limited evidence relating to the potential for
volunteering to provide multiple health effects.

Methods/Design: This randomized controlled trial will involve 400 retired/non-employed individuals in good
health aged 60+ years living in the metropolitan area in Perth, Western Australia. Participants will be recruited from
the Perth metropolitan area using a variety of recruitment methods to achieve a diverse sample in terms of age,
gender, and socioeconomic status. Consenting and eligible participants will be randomly assigned to an
intervention (n = 200) or control group (n = 200). Those in the intervention group will be asked to engage in a
minimum 60 min of volunteer activities per week for a period of 6 months, while those in the control group will
be asked to maintain their existing lifestyle or take on new activities as they see fit. Physical and psychological
outcomes will be assessed. Primary physical outcomes will include physical activity and sedentary time (measured
using pedometers and Actigraph monitors) and physical health (measured using a battery of physical functioning
tests, resting heart rate, blood pressure, BMI, and girth). Primary psychological outcomes will include psychological
well-being, depression, self-esteem, and quality of life (measured using the Warwick-Edinburgh Mental Well-Being
Scale, Center for Epidemiologic Studies Depression Scale, the Rosenberg Self-Esteem Survey, and the Global Quality
of Life Scale, respectively). Secondary outcomes of interest will include attitudes to volunteering (measured via
open-ended interviews) and personal growth, purpose in life, social support, and self-efficacy (measured using the
Personal Growth and Purpose in Life subscales of Ryff’s Psychological Well-Being Scale, the Social Provisions Scale,
and the Generalized Self-Efficacy Scale, respectively). Participants will be re-assessed on these measures after 6 months.

Discussion: The results of this randomized controlled trial will generate new knowledge relating to the physical and
psychological health benefits of different levels and types of volunteering for older people. In addition, insight will be
provided into the major factors influencing the recruitment and retention of older volunteers. Understanding the full
potential for volunteering to affect physical and mental well-being will provide policy makers with the evidence
they require to determine appropriate investment in the volunteering sector, especially in relation to encouraging
volunteering among older people who constitute an important resource for the community.

Trial registration: Australian and New Zealand Clinical Trials Registry ACTRN12615000091505. Date registered:
3 February, 2015.
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Background
In Australia, consistent with global trends, there is a
marked ageing of the population. Those over the age of
65 currently constitute 14.0 % of the population [1]. By
2061, more than one in five Australians will be over the
age of 65, with the fastest rate of growth being among
those over 85 [2].
As the population ages, the increasing incidence of

age-related illnesses will have significant economic and
social cost implications [3,4]. For example, older age is
associated with higher body mass index scores [5,6],
indicating that as the population ages, the economic and
health-related costs associated with obesity will escalate.
Older people also tend to engage in lower levels of phys-
ical activity than other population segments [7], and are
thus in need of programs that can motivate and facilitate
their engagement in higher levels of activity. As a result
of their greater susceptibility to a wide range of health
problems, older people have been recognized as a group
requiring particular attention in the design of health
promotion and illness prevention programs [8,9].
A growing evidence base demonstrates that interven-

tions that focus on physical and social activities can as-
sist in preventing and treating both physical and mental
health problems [10-14]. There is also an emerging body
of knowledge relating to sedentary time as an independent
risk factor for physical illness, in particular cardiometa-
bolic diseases [15-17]. To date, however, there appears to
be no research investigating the effects of being sedentary
on mental health, nor the impacts of volunteering on sed-
entary time. This study will explore the potential for inter-
ventions involving volunteer activities to produce positive
physical and mental outcomes for older people, thereby
contributing to the limited evidence relating to the poten-
tial of volunteering as a health intervention.

Volunteering
Volunteering is defined as work activities that are un-
paid, non-compulsory, and unrelated to family obliga-
tions [18]. ABS [19] data indicate that around a third of
Australians engage in some form of volunteering within
a 12-month period, with the highest rates among those
aged 55–64 years (46 %) and 65–74 years (38 %). Previous
studies suggest that volunteering has substantial health
benefits for older people (for reviews see [20-22]). While
causality is difficult to demonstrate due to the largely ob-
servational nature of data synthesized in reviews, evidence
suggests that engaging in volunteering activities may pro-
vide beneficial social, physical, and cognitive outcomes for
older people [23-32].
Volunteering has also been linked with higher levels

of self-rated health, lower mortality rates, reduced risk
of depression, and improved psychological well-being
[20,30,33-38]. One of the mechanisms by which health

benefits are produced by volunteering may be an in-
crease in physical activity [39], which is likely to be
largely due to additional manual work and walking [29].
However, there is a lack of physical evidence of this
relationship, and little understanding of why it exists
[31] and which forms of volunteering are most effective
in generating positive health effects [40].
Motivational studies consistently demonstrate that an

advantage of volunteering is that it gives older individ-
uals an increased sense of meaning [24,41]. In a study of
seniors’ conceptions of well-being [42,43], results showed
that older people are interested in undertaking activities
that are of benefit to others and that volunteering is sali-
ent in their deliberations about how they could achieve
this outcome. However, a primary barrier was reported
to be a lack of knowledge regarding volunteering oppor-
tunities and how they can be accessed. There appears to
be a preference for word-of-mouth communications about
volunteering opportunities, especially in the form of direct
invitations to assist with specific tasks [44-46].
Volunteering is similar to physical activity in that partici-

pation rates are highest among those in better health and
with higher levels of income and education [47]. It is also
similar in that individuals are likely to assess the costs and
benefits associated with the activity in their commence-
ment and continuation decisions [48]. Unfortunately, little
is known about how these decisions are made, and more
research is needed to understand this phenomenon. Older
people need particular consideration when developing
health promotion messages because of their greater het-
erogeneity due to more extensive and varied life experi-
ences, their stronger health-related motivations, and the
physical deterioration that occurs with age that affects
message processing [43,49-51]. However, little is known
about the most effective ways to communicate with older
people with the specific purpose of motivating them to
engage in activity in general and volunteering activities in
particular [52,53]. In the case of physical activity, it has
been suggested that focusing on the social benefits may be
more effective than emphasizing the physical health bene-
fits [54,55]. It is likely that a similar focus on social bene-
fits in messages aiming to encourage volunteering
behaviors may be effective with the target group. As older
people appear to consider mental incapacity as being
more undesirable than physical incapacity [56], another
approach may be to highlight the mental health benefits
of participation in volunteering behaviors.
In summary, a growing body of research demonstrates

the importance of combining physical, cognitive, and
social activities to achieve healthy ageing. Volunteering
can facilitate these activities and thus may have positive
outcomes for older people. Little previous work has
quantified the physical health benefits of volunteering,
and even less has investigated the mental health benefits.
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In addition, previous studies have tended to use self-
report data rather direct health measures [30]. Under-
standing the full potential for volunteering to affect
physical and mental well-being will provide policy makers
with the evidence they require to determine appropriate
investment in the volunteering sector, especially in rela-
tion to encouraging volunteering among older people who
constitute an important resource for the community.
The aim of this study is to assess the relative and com-

bined effects of volunteering on seniors’ physical and
mental well-being. This aim will be achieved in the context
of a randomized controlled study using an Australian
population sample. The primary research objective is to
test whether engagement in a volunteering program re-
sults in significant improvements to physical and mental
health compared to control (usual lifestyle activities). The
results can be used to inform public policy on this issue
and develop appropriate strategies to encourage older
people to participate in volunteer activities.

Methods/Design
The trial is funded by an ARC Discovery Grant
(DP140100365) and has received ethical approval from
Curtin University’s Human Research Ethics Committee
(Approval reference: HR21/2014). It is a single-blind,
randomized controlled trial designed to assess the im-
pact of volunteering on seniors’ physical and mental
well-being. Participants who consent will be randomized
on a 1:1 basis to one of two conditions: control versus
volunteering intervention.

Sample
Eligibility
Table 1 summarizes the criteria used to determine partici-
pant eligibility. Potential participants must be aged 60 years
or older and not have engaged in volunteering activities
during the previous 12 months. Potential participants will
be advised that volunteering constitutes work activities
that are unpaid, non-compulsory, and unrelated to family
obligations and charitable giving [18]. Those in paid em-
ployment will be excluded because their workplace par-
ticipation is likely to confer physical and mental health
benefits that cannot be accessed by their nonworking
peers [26,57]. Non-working individuals are also likely to
have the most to benefit from interventions designed to

increase their physical and mental well-being due to
their greater likelihood of isolation [58,59]. Potential
participants will be advised that they need to be ad-
equately mobile and physically fit to undertake the
physical health tests.

Recruitment procedures
To maximize the heterogeneity of the sample, recruitment
strategies will include (i) placement of notices in commu-
nity newspapers and seniors’ publications, (ii) community
radio announcements, (iii) distribution of flyers at seniors’
events and retirement villages, and (iv) notices distributed
via local government and non-government organizations
that have representation across the metropolitan area
(e.g., the Council of the Aged and the Seniors Recreation
Council). These varied recruitment methods will increase
the likelihood of attracting a diverse sample in terms of
age, gender, and socioeconomic status.
The recruitment notices will call for those aged 60+ to

participate in “a study on seniors’ health”. Those who
express an interest will be given details of the study and
screened for their eligibility. While participants will be
aware that the study relates to health among older
Australians, they will be blinded to the exact nature of
the research project (i.e., the existence of the interven-
tion and control groups and the comparison of out-
comes between them). Upon debriefing at the end of the
study, participants will be advised of the two conditions
and the full purpose of the study. At this stage, those in
the control condition will be given the opportunity to
consult with a volunteer agency representative should
they wish to commence volunteering once they become
aware of the intervention nature of the study.
Participants will be remunerated via two payments of

$100, one given at baseline assessment and one at the
6-month follow-up. It will be made clear to participants
via the participant information sheet and verbally that
they will be compensated for their contributions to the
study and that the payment is given for them to use for
any expenses incurred as a result of participating.

Sample/Randomization
In line with samples used in previous related research
[29,31], 400 retired/non-employed individuals in good
health aged 60+ years will be recruited into the study. A
power calculation was carried out in G*Power to calcu-
late the required sample size for power of 0.80 to detect
any main effect or interaction at an alpha level of 0.01
and a conservative effect size of 0.1. A sample size of 370
(1:1 allocation) will be sufficient to detect a difference in
effects between groups at post-intervention. These num-
bers take into account a loss of 25 % of participants during
the course of the study. Allowing for potential effects of

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Fully retired In paid employment

Age 60+ Age <60

Nil formal/regular volunteer work
in last 12 months

Formal/regular volunteer work in
last 12 months

Mobility and basic functional fitness Mobility or functional fitness issues
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various extraneous influences, such as protocol adherence,
200 participants per group will be required (total n = 400).
After being screened for eligibility, half the sample will

be randomly assigned to an intervention group (n = 200)
and half to a control group (n = 200). The randomization
process will be conducted using a computer-generated
randomization script by a researcher who is blinded to
the nature of the study and independent from partici-
pant recruitment and data collection/analysis processes.

Procedure
Consenting participants will be contacted to arrange a
physical assessment and face-to-face interview. The as-
sessments/interviews will be conducted on the campuses
of two of the institutions involved in the study. These
campuses are located 37 km apart and hence provide wide
geographical coverage of the Perth metropolitan area.
Prior to arriving for their interview, participants will be

asked to complete a battery of psychological and physical
health status questionnaires. Sociodemographic informa-
tion (age, gender, socioeconomic status, marital status,
and ethnicity) will also be collected. Those participants
with a preference for using the Internet and who have ac-
cess to a computer will be asked to complete the question-
naires online. Participants without access to a computer
will be posted out a paper version to be returned via a
reply paid envelope or bring to their first interview. The
instruments that will be used to collect psychological data
from participants are listed in Table 2. The information
and consent forms will be included at the front of the
online survey for those participants using the internet, and
paper copies of the information and consent forms will be
included with the paper surveys that are posted out.
At their face-to-face interview, participants will under-

take a battery of tests to assess their physical health.

These will include physical function tests (chest press,
seated row, leg extension, chair rise to standing, 400 m
walk, 6 m backward walk, 6 m normal pace walk, 6 m
fast pace walk [60]), resting heart rate, blood pressure,
height, weight, and waist girth. A qualified exercise
physiologist will be present at all times, and any adverse
events during testing will be managed appropriately
and reported to the Ethics Committee as per University
requirements. In addition, participants will be inter-
viewed on their attitudes to volunteering and any per-
ceived barriers, motivators, and facilitators relevant to
commencing and maintaining volunteering behaviors.
During an open-ended interview, participants will be
asked about their history with volunteering to control for
this potential confound, and their current and historical
engagement in physical, mental, and social activity will be
assessed to control for the degree to which isolation is
mitigated by active memberships in recreational and/or
social groups.
All participants will be asked to keep a daily record of

their physical activity during the six-month study period,
including the nature, duration, and perceived exertion of
each physical activity episode. Those in the intervention
condition will also be asked to keep a daily record of their
volunteering activities, once again including details of the
nature, duration, and perceived exertion of each episode.
Participants will be also asked to wear a pedometer

and note the daily number of steps and engagement in
activity in their activity diaries. Although pedometers are
considered generally effective for measuring physical ac-
tivity among older people [61], they are limited in their
ability to measure and quantify the intensity of physical
activity or detect periods of sitting or lying, which are crit-
ical for the evaluation of sedentary behaviors. All partici-
pants will therefore be asked to wear accelerometer-based
activity monitors (GT3X+, Actigraph, Pensacola, FL) for
7 days after their first interview and for 7 days before their
second interview to measure these outcomes.
The second interview will occur at the end of the six-

month study period. Participants will be asked to complete
the same battery of measures they completed at baseline.
They will then participate in the follow up face-to-face as-
sessment. This follow-up assessment will involve the same
protocol as the first, with additional questions relating to
volunteering experiences in the intervention group. These
questions will include descriptions of the types of volun-
teering undertaken, their level of satisfaction with and en-
joyment of their volunteering activities, and factors such
as the level of recognition received and any skills they
accrued [62]. A typology of volunteering activities will be
developed and used to code responses [63,64]. Relevant
barriers, motivators, and facilitators to initial and continu-
ing participation will be assessed. Participants in the con-
trol group will also be asked to report on any participation

Table 2 Psychological measures used in the assessment
protocol (primary and secondary)

Outcomes Instruments

Primary

Psychological Well-Being Warwick-Edinburgh Mental Well-Being
Scale [77]

Depression Center for Epidemiologic Studies
Depression Scale [78]

Self-esteem Rosenberg Self-Esteem Survey [79]

Quality of Life Global Quality of Life Scale [80]

Secondary

Personal Growth Personal Growth subscale of Ryff’s
Psychological Well-Being Scales [81]

Purpose in Life Purpose In Life subscale of Ryff’s
Psychological Well-Being Scales [81]

Social Support Social Provisions Scale [82]

Self-Efficacy Generalized Self-Efficacy Scale [83]
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in volunteering activities to assess for potential confounds.
Should any adverse events be reported in this follow-up
interview, they will be documented and submitted to the
University Ethics Committee. Participants in both condi-
tions will be provided with a report on their individual
results. Physiological testing and interviewing processes
will be managed to ensure that participants in the two
groups (control vs volunteering intervention) do not inter-
act with each other. The intervention and control condi-
tions are described below.

Intervention
Those assigned to the intervention group will be required
to undertake a minimum of 60 min of volunteer work per
week. They will be advised that they can undertake any
form of volunteering they wish during the study period, as
long as it meets the definition of volunteering stated
above. Participants will be provided with access to the ser-
vices of a volunteering service organization to ensure they
can select a position they find attractive and fulfilling. This
will also assist in ensuring that participants are able to se-
cure and commence their volunteering work in a timely
fashion. As previous research has identified the import-
ance of goal-setting in activity initiation [65], the purpose
of the discussion with the volunteer organization repre-
sentative will be to commence the participants’ decision-
making processes in relation to the volunteering activity
they will undertake. The volunteering representative will
be available to provide ongoing support to all participants
in the intervention condition throughout the study period.
Participants will also have the option of contacting the
study coordinators should they have any difficulty sour-
cing or maintaining volunteer work.
Having a choice of volunteering activity is important

given the findings of previous research that flexibility is a
key characteristic of successful volunteer programs [66].
Tang et al. [67], for instance, found that over three-
quarters of seniors rated the choice of volunteer activities
and setting their own schedule as being important. Numer-
ous studies have also noted seniors’ desire to be engaged
in pastimes that they find meaningful and rewarding
[40,55,68,69]. As such, while seniors will have access to
advice relating to potential volunteering opportunities in
their local area, the final choice of activity will be theirs.

Control
Participants assigned to the control condition will be
advised to maintain their existing lifestyles or take on
new activities as they see fit. For ethical reasons, those
with a sedentary lifestyle at baseline will not be required
to maintain this lifestyle over the study period.
An attrition rate of 25 % is expected over the six-

month intervention study [70,71]. Participant remuner-
ation and responsive administrative processes (e.g.,

accessible, friendly staff and flexibility in interview sched-
uling) are expected to prevent excessive attrition. In
addition, the participants will be asked to return their
physical activity diaries on a monthly basis, which will
facilitate follow-up contact with those who appear to be
having difficulty or who may be at risk of withdrawing.
The diaries will be user-friendly and require basic infor-
mation in the form of steps per day, type of activity (e.g.,
swimming), duration (e.g., 30 min), and intensity (light,
moderate, or vigorous). Example entries will be included
in the diaries to demonstrate correct completion and to
reduce the likelihood of respondent fatigue.
The CONSORT diagram of the study design from re-

cruitment to debrief is presented in Fig. 1.

Outcomes
Primary
The primary physical outcomes (dependent variables)
will be physical activity (steps taken; time spent in light,
moderate, and vigorous physical activity; and sedentary
time - measured using pedometers and activity monitors)
and physical health (measured using a battery of physical
functioning tests, resting heart rate, blood pressure, BMI,
girth). The primary psychological outcomes (dependent
variables) will be psychological well-being, depression,
self-esteem, and quality of life (measured using the ques-
tionnaires listed in Table 2). Life satisfaction, assessed via
a single-item, will also be a primary psychological out-
come. Secondary outcomes will be self-reported personal
growth, purpose in life, social support, and self-efficacy
(measured using the questionnaires listed in Table 2), and
attitudes to volunteering (assessed via open-ended inter-
view and an amended version of the Community Service
Attitudes Scale [72]).

Analysis
Quantitative analyses
Analyses will be conducted using the intention-to-treat
principle, based on all randomized participants. Despite
randomization, baseline differences in groups may still
occur due to chance. Similarity of baseline characteris-
tics of intervention and control participants will there-
fore be assessed using appropriate descriptive statistics
and inferential analyses (e.g., independent samples t-tests,
Mann Whitney U tests, Pearson’s chi-square statistic,
ANOVA). Baseline data will be also examined to analyze
systematic bias in attrition.

Primary analyses The primary analyses will utilize a be-
tween groups design with two time points (baseline and
post-intervention) and two groups (volunteer vs. control).
The primary independent variable is therefore condition.
Relevant analyses (e.g., multivariate analyses of covariance)
will be performed to explore pre to post differences in
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measures of physical and psychological health while con-
trolling for baseline scores on those variables and any
other relevant confounders (e.g., control group mem-
bers engaging in increased physical activity because
recommended to do so by their medical practitioners).
An alpha level of p < .05 will be the criterion for signifi-
cance in all statistical comparisons. Estimates of effect
size will also be calculated.

Secondary analyses Secondary analyses will utilize a
within subjects design to assess for differences within
groups from baseline to follow-up. Relevant analyses (e.g.,
paired-samples t-test) will be conducted to assess for these
within-group differences.
All available practical steps will be taken to avoid miss-

ing data. Potential implications of missing data will be ex-
plored by using multiple imputation techniques. Baseline
scores of participants who were successfully followed up
will be compared with the baseline scores of those who
withdrew to test for any systematic bias that may have
been introduced through attrition.

Qualitative data
The interview data will be transcribed and coded using
NVivo software to facilitate analysis of the factors identi-
fied by participants as affecting their attitudes and behav-
iors relating to volunteering activities. Initially, a deductive
coding schema will be generated from the relevant lit-
erature, including behavioral models such as the Health
Belief Model [73] and the Theory of Planned Behavior
[74]. This coding schema will be inductively updated
with emergent codes as data analysis progresses to allow
early findings to guide subsequent data collection epi-
sodes [75,76]. As new codes emerge, earlier data will be
re-coded to ensure coverage of all relevant themes. NVi-
vo’s sophisticated search functions will facilitate this
process. Data analysis will occur via the interrogation of
individual content nodes (nodes being the storage
points for content assigned to specific codes), by con-
ducting text and matrix searches, and by reviewing the
entire transcripts. This process will yield a comprehen-
sive account of the relevant barriers, motivators, and
facilitators relevant to seniors’ participation in volunteer-
ing activities. Among the intervention group participants,

Recruitment of study participants using quota sampling

Participants assessed for eligibility

Psychological baseline measures (completed by consenting participants) 

Participation in face-to-face interview
Physical baseline measures

Single-blind randomization of participants to group

Intervention
Minimum 60 minutes of volunteer 

work per week

Control
Maintenance of existing lifestyle or 
take on new activities as participants 

see fit

Follow-up (6 months)

Full debrief

Figure 1 CONSORT diagram of the study design
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any changes in attitudes to volunteering over time will be
documented.
Data storage will be managed as per the Curtin

University Ethics Committee requirements. Electronic
data will be stored on secure data servers and hard copy
materials will be retained in locked filing cabinets.

Discussion
This paper provides a comprehensive description of the
methodology used to implement and evaluate a volun-
teering intervention for seniors. If successful, the trial
will generate methodologically sound results that provide
knowledge relating to the physical and psychological
health benefits of volunteering by seniors. This informa-
tion is needed to inform the development of public policy
and interventions that have the potential to improve the
lives of older Australians.

Trial status
Ongoing

Abbreviations
ABS: Australian Bureau of Statistics; ARC: Australian Research Council;
WA: Western Australia.

Competing interests
The authors declare that they have no competing interests.

Author contributions
SP led study conception, research design, methodology, and study
implementation. RN, BJ, and JW participated in the study conception and
design. MJ established statistics design and managed data collection. SP and
MJ drafted the manuscript and were responsible for participant recruitment
and study implementation. All authors read and edited drafts of the
manuscript and approved the final manuscript.

Acknowledgements
Research funded by an ARC Discovery Grant (DP140100365) awarded to
Pettigrew, S., Newton, R., Warburton, J., and Jackson, B.

Author details
1School of Psychology and Speech Pathology, Curtin University, Kent St
Bentley, WA 6102, Australia. 2School of Exercise and Health Sciences, Edith
Cowan University, Perth, Australia. 3Faculty of Health Sciences, La Trobe
University, Melbourne, VIC 3086, Australia. 4School of Sports Science, Exercise,
and Health, University of Western Australia, Perth, Australia.

Received: 7 February 2015 Accepted: 12 May 2015

References
1. Australian Bureau of Statistics. Population by Age and Sex, Regions of

Australia, 2013. Catalog no. 3235.0. Canberra: ABS; 2014.
2. Australian Bureau of Statistics. Population Projections, Australia, 2012 (base)

to 2101. Catalog no. 3222.0. Canberra: ABS; 2013.
3. Australian Institute of Health and Welfare. Health system expenditure on

disease and injury in Australia, 2000–01. Catalog no. HWE 28. Canberra:
AIHW; 2005.

4. Productivity Commission. An Ageing Australia: Preparing for the Future.
Canberra: Commision Research Paper Overview; 2013.

5. Gariballa SE, Sinclair AJ. Nutrition, ageing and ill health. Br J Nutr. 1998;80:7–23.
6. Weksler MA. Obesity: age-associated weight gain and the development of

disease. Geriatrics. 1999;54:57.
7. Australian Bureau of Statistics. Australian Health Survey: First Results,

2011–12. Catalog No. 4364.0.55.001. Canberra: ABS; 2012.

8. National Health Preventatice Taskforce. The Healthiest Country by 2020 -
National Preventative Health Strategy Canberra. Australia: Commonwealth of
Australia; 2009.

9. Raphael B. A population health model for the provision of mental health
care. AusInfo: Canberra; 2000.

10. Ahlskog JE, Geda YE, Graff-Radford NR, Petersen RC. Physical exercise as a
preventive or disease-modifying treatment of dementia and brain aging.
Mayo Clin Proc. 2011;86:876–84.

11. Barnes DE, Yaffe K, Satariano WA, Tager IB. A longitudinal study of
cardiorespiratory fitness and cognitive function in healthy older adults.
J Am Geriatr Soc. 2003;51:459–65.

12. Chan AS, Ho YC, Cheung MC, Albert MS, Chiu HFK, Lam LCW. Association
between mind-body and cardiovascular exercises and memory in older
adults. J Am Geriatr Soc. 2005;53:1754–60.

13. McAuley E, Blissmer B, Marquez DX, Jerome GJ, Kramer AF, Katula J.
Social relations, physical activity, and well-being in older adults. Prev Med.
2000;31:608–17.

14. Singh NA, Stavrinos TA, Scarbek Y, Galambos G, Liber C, Singh MAF.
A randomized controlled trial of high versus low intensity weight training
versus general practitioner care for clinical depression in older adults.
J Gerontol A Biol Sci Med Sci. 2005;60:768–76.

15. Grøntved A, Hu FB. Television viewing and risk of type 2 diabetes,
cardiovascular disease, and all-cause mortality: A meta-analysis. J Am Med
Assoc. 2011;305:2448–55.

16. Katzmarzyk PT, Lee IM: Sedentary behaviour and life expectancy in the USA:
a cause-deleted life table analysis. BMJ Open 2012, 2, doi:10.1136/bmjopen-
2012-000828.

17. Warren TY, Barry V, Hooker SP, Sui X, Church TS, Blair SN. Sedentary
behaviors increase risk of cardiovascular disease mortality in men.
Med Sci Sports Exerc. 2010;42:879–85.

18. Cnaan RA, Handy F, Wadsworth M. Defining who is a volunteer: Conceptual
and empirical considerations. Nonprofit Volunt Sect Q. 1996;25:364–83.

19. Australian Bureau of Statistics. Voluntary Work, Australia. In: Catalog no.
4441. Canberra: ABS; 2010.

20. Anderson ND, Damianakis T, Kröger E, Wagner LM, Dawson DR, Binns MA,
et al. The benefits associated with volunteering among seniors: A critical
review and recommendations for future research. Psychol Bull.
2014;140:1505–33.

21. Jenkinson CE, Dickens AP, Jones K, Thompson-Coon J, Taylor RS, Rogers M,
et al. Is volunteering a public health intervention? A systematic review and
meta-analysis of the health and survival of volunteers. BMC Public Health.
2013;13:1–10.

22. Okun MA, Yeung EW, Brown S. Volunteering by older adults and risk of
mortality: A meta-analysis. Psychol Aging. 2013;28:564–77.

23. Jegermalm M, Grassman EJ. Caregiving and volunteering among older
people in sweden-prevalence and profiles. J Aging Soc Policy. 2009;21:352–73.

24. Hong SI, Morrow-Howell N. Health outcomes of Experience Corps (R): A
high-commitment volunteer program. Soc Sci Med. 2010;71:414–20.

25. Mcdonald TW, Chown EL, Tabb JE, Schaeffer AK, Howard EK. The impact of
volunteering on seniors’ health and quality of life: An assessment of the
retired and senior volunteer program. Psychology (Irvine). 2013;4:283.

26. Maimaris W, Hogan H, Lock K. The impact of working beyond traditional
retirement ages on mental health: implications for public health and
welfare policy. Public Health Rev. 2010;32:532–48.

27. Morrow-Howell N, Hong SI, Tang FY. Who benefits from volunteering?
variations in perceived benefits. Gerontologist. 2009;49:91–102.

28. Morrow-Howell N, Hong SI, McCrary S, Blinne W. Changes in activity among
older volunteers. Res Aging. 2012;34:174–96.

29. Tan EJ, Rebok GW, Yu Q, Frangakis CE, Carlson MC, Wang T, et al. The long-term
relationship between high-intensity volunteering and physical activity in older
African American women. J Gerontol B Psychol Sci Soc Sci. 2009;64:304–11.

30. von Bonsdorff MB, Rantanen T. Benefits of formal voluntary work among
older people: A review. Aging Clin Exp Res. 2011;23:162–9.

31. Warburton J. Volunteering in later life: Is it good for your health? Volunt Action.
2006;8:3–15.

32. Onyx J, Warburton J. Volunteering and health among older people: A
review. Australas J Ageing. 2003;22:65–9.

33. Konrath S, Fuhrel-Forbis A, Lou A, Brown S. Motives for Volunteering Are
Associated With Mortality Risk in Older Adults. Health Psychol. 2012;31:87–96.

34. Lum TY, Lightfoot E. The effects of volunteering on the physical and mental
health of older people. Res Aging. 2005;27:31–55.

Pettigrew et al. Health and Quality of Life Outcomes  (2015) 13:74 Page 7 of 8



35. Musick MA, Wilson J. Volunteering and depression: the role of psychological
and social resources in different age groups. Soc Sci Med. 2003;56:259–69.

36. Piliavin JA, Siegl E. Health benefits of volunteering in the Wisconsin
longitudinal study. J Health Soc Behav. 2007;48:450–64.

37. Son J, Wilson J. Volunteer work and hedonic, eudemonic, and social
well-being. Sociol Forum (Randolph N J). 2012;27:658–81.

38. Parkinson L, Warburton J, Sibbritt D, Byles J. Volunteering and older women:
Psychosocial and health predictors of participation. Aging Ment Health.
2010;14:917–27.

39. King AC, King DK. Physical activity for an aging population. Public Health
Rev. 2010;32:401–26.

40. Cattan M, Hogg E, Hardill I. Improving quality of life in ageing populations:
What can volunteering do? Maturitas. 2011;70:328–32.

41. Warburton J. Volunteering as a productive ageing activity. In: Morrow-
Howell N, Mui AC, editors. Productive Engagement in Later Life: A Global
Perspective. New York: Routledge; 2012.

42. Pettigrew S, Donovan R, Pescud M, Boldy D, Newton R. Mature adults'
attitudes to mental health service utilisation. Aust Psychol. 2010;45:141–50.

43. Pettigrew S, Moschis G. Consumer Well-being in Later Life. In: Mick D,
Pettigrew S, Ozanne J, Pechmann C, editors. Transformative Consumer
Research for Personal and Collective Wellbeing. New York: Taylor & Francis
Group; 2012. p. 565–81.

44. Cuskelly G, O’Brien W. Volunteering and Human Resource Management.
In: Oppenheimer M, Warburton J, editors. Volunteering in Australia. Sydney:
Federation Press; 2014. p. 53–64.

45. Warburton J, Paynter J, Petriwskyj A. Volunteering as a productive aging
activity: Incentives and barriers to volunteering by Australian seniors.
J Appl Gerontol. 2007;26:333–54.

46. Warburton J, Oppenheimer M, Moore M. Volunteering in traditional and
social welfare organisations: Current challenges and opportunities. In:
Oppenheimer M, Warburton J, editors. Volunteering in Australia. Sydney:
Federation Press; 2014. p. 154–67.

47. Morrow-Howell N. Volunteering in later life: Research frontiers. J Gerontol B
Psychol Sci Soc Sci. 2010;65:461–9.

48. Yj L, Brudney JL. Rational volunteering: a benefit‐cost approach. Int J Sociol
Soc Pol. 2009;29:512–30.

49. Moorman C, Matulich E. A model of consumers preventative health
behaviours - the role of health motivation and health ability. J Consum Res.
1993;20:208–28.

50. Pettigrew S. Creating text for older audiences. M/C: A Journal of Media and
Culture 2004, 7, http://journal.mediaculture.org.au/0401/010-pettigrew.php.

51. Rice GE, Okun MA. Older readers processing of medical information that
contradicts their beliefs. J Gerontol. 1994;49:119–28.

52. Hank K, Erlinghagen M. Volunteering in "Old" Europe: Patterns, potentials,
limitations. J Appl Gerontol 2010, 29:3-20.

53. Pettigrew S, Donovan R. Older audiences’ responses to mental health
promotion messages. Int J Ment Health Promot. 2009;11:23–31.

54. Crombie IK, Irvine L, Williams B, McGinnis AR, Slane PW, Alder EM, et al.
Why older people do not participate in leisure time physical activity: A
survey of activity levels, beliefs and deterrents. Age Ageing. 2004;33:287–92.

55. Stead M, Wimbush E, Eadie D, Teer P. A qualitative study of older people's
perceptions of ageing and exercise: The implications for health promotion.
Health Educ J. 1997;56:3–16.

56. Ditto PH, Druley JA, Moore KA, Danks JH, Smucker WD. Fates worse than
death: The role of valued life activities in health-state evaluations. Health
Psychol. 1996;15:332–43.

57. Alavinia SM, Burdorf A. Unemployment and retirement and ill-health: a
cross-sectional analysis across European countries. Int Arch Occup Environ
Health. 2008;82:39–45.

58. Cornwell EY, Waite LJ. Social disconnectedness, perceived isolation, and
health among older adults. J Health Soc Behav. 2009;50:31–48.

59. Hawthorne G. Perceived social isolation in a community sample: its
prevalence and correlates with aspects of peoples' lives. Soc Psychiatry
Psychiatr Epidemiol. 2008;43:140–50.

60. Peiffer JJ, Galvao DA, Gibbs Z, Smith K, Turner D, Foster J, et al. Strength
and functional characteristics of men and women 65 years and older.
Rejuvenation Res. 2010;13:75–82.

61. Harris TJ, Owen CG, Victor CR, Adams R, Cook DG. What factors are
associated with physical activity in older people, assessed objectively by
accelerometry? Br J Sports Med. 2009;43:442–50.

62. Hong SI, Morrow-Howell N. Increasing older adults' benefits from
institutional capacity of volunteer programs. Soc Work Res. 2013;37:99–108.

63. Clary EG, Snyder M. The motivations to volunteer theoretical and practical
considerations. Curr Dir Psychol Sci. 1999;8:156–9.

64. Petriwskyj AM, Warburton J. Redefining Volunteering for the Global Context:
A Measurement Matrix for Researchers. Aust J Volunt. 2007;12:7–13.

65. Ayotte BJ, Margrett JA, Hicks-Patrick J. Physical activity in middle-aged and
young-old adults: the roles of self-efficacy, barriers, outcome expectancies,
self-regulatory behaviors and social support. J Health Psychol. 2010;15:173–85.

66. Rochester C, Hutchison R, Harris M, Keely L. A review of the home office
older volunteers initiative. London: Crown; 2002.

67. Tang F, Morrow-Howell N, Hong S. Inclusion of diverse older populations in
volunteering: The importance of institutional facilitation. Nonprofit Volunt
Sect Q. 2009;38:810–27.

68. Bryant LL, Corbett KK, Kutner JS. In their own words: a model of healthy
aging. Soc Sci Med. 2001;53:927–41.

69. Handy F, Mook L. Volunteering and Volunteers: Benefit–Cost Analyses. Res
Soc Work Prac. 2010;21:412–20.

70. Denkinger MD, Franke S, Rapp K, Weinmayr G, Duran-Tauleria E, Nikolaus T,
et al. Accelerometer-based physical activity in a large observational cohort -
study protocol and design of the activity and function of the elderly in Ulm
(ActiFE Ulm) study. BMC Geriatr. 2010;10:50.

71. Freene N, Waddington G, Chesworth W, Davey R, Goss J. 'Physical activity at
home (PAAH)', evaluation of a group versus home based physical activity
program in community dwelling middle aged adults: Rationale and study
design. BMC Public Health. 2011;11:883–91.

72. Shiarella AH, McCarthy AM, Tucker ML. Development and construct validity
of scores on the community service attitudes scale. Educ Psychol Meas.
2000;60:286–300.

73. Rosenstock IM. The health belief model: explaining health behavior through
expectancies. In: Glanz K, Lewis FM, Rimer BK, editors. Health behavior and
health education: theory, research, and practice. San Francisco: Jossey-Bass
Publishers; 1990. p. 39–62.

74. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process.
1991;50:179–211.

75. Glaser BG, Strauss AL. The discovery of grounded theory: strategies for
qualitative research. Chicago: Aldine; 1967.

76. Strauss AL, Corbin JM. Basics of qualitative research. California: Sage
Publications; 1990.

77. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-
Edinburgh Mental Well-being Scale (WEMWBS): development and UK
validation. Health Qual Life Outcomes. 2007;5:63.

78. Radloff LS. The CES-D Scale: A Self-Report Depression Scale for Research in
the General Population. Appl Psychol Meas. 1977;1:385–401.

79. Rosenberg M. Society and the adolescent self-image (Revised edition).
Middletown, CT: Wesleyan University Press; 1989.

80. Hyland ME, Sodergren SC. Development of a new type of global quality of
life scale, and comparison of performance and preference for 12 global
scales. Qual Life Res. 1996;5:469–80.

81. Ryff CD. Happiness is everything, or is it? Explorations on the meaning of
psychological well-being. J Pers Soc Psychol. 1989;57:1069–81.

82. Cutrona CE, Russell DW. The provisions of social relationships and
adaptation to stress. Adv Pers Relat. 1987;1:37–67.

83. Schwarzer R, Jerusalem M. Generalized Self-Efficacy scale. In: Weinman J,
Wright S, Johnston M, editors. Measures in health psychology: A user’s
portfolio. Causal and control beliefs. Windsor, UK: NFER-NELSON;
1995. p. 35–7.

Pettigrew et al. Health and Quality of Life Outcomes  (2015) 13:74 Page 8 of 8


	Outline placeholder
	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Volunteering

	Methods/Design
	Sample
	Eligibility
	Recruitment procedures
	Sample/Randomization
	Procedure
	Intervention
	Control

	Outcomes
	Primary

	Analysis
	Quantitative analyses
	Qualitative data


	Discussion
	Trial status
	Abbreviations
	Competing interests
	Author contributions
	Acknowledgements
	Author details
	References

