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The Act-Belong-Commit campaign is the world's first comprehensive, population-wide, community-based pro-
gram designed to promote mental health. The campaign targets individuals to engage in mentally healthy activ-
ities, while at the same time, encouraging community organizations that offer such activities, to increase
participation in their activities. Using nationally-representative data from Ireland, the aim of this study was to
prospectively assess the association between indicators of the Act-Belong-Commit behavioral domains and inci-
dent depression, anxiety, and cognitive impairment.
Data from two consecutive waves of the Irish Longitudinal Study on Ageing (TILDA) were analyzed. The analytical
sample consisted of 6098 adults aged >50 years. Validated scales for depression, anxiety, and cognitive impair-
ment were used. The number of social/recreational activities engaged in was used as an indicator of Act, social
network integration as an indicator of Belong, and frequency of participation in these social/recreational activities
as an indicator of Commit. Multivariable logistic regression analyses were conducted to assess associations be-
tween baseline indicators of Act-Belong-Commit and incident depression, anxiety, and cognitive impairment
at two-year follow-up.
The adjusted model showed that each increase in the number of social/recreational activities (Act) inversely pre-
dicted the onset of depression, anxiety, and cognitive impairment. The same was the case for social network in-
tegration (Belong); that is, being well integrated into social networks was a significant protective factor against
all mental health outcomes. Finally, frequency of participation in social/recreational activities (Commit) signifi-
cantly and inversely predicted the onset of depression and anxiety, while the protective effect against cognitive
impairment was only marginally significant.
Act-Belong-Commit indicators are shown to be protective against mental disorders and cognitive impairment
among older Irish adults. This provides further evidence for the campaign's potential efficacy and has potentially
wide-ranging implications for preventing the deterioration of mental health and cognitive decline in the aging
community.

© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Globally, while the burden of mental and neurological disorders con-
tinues to grow, investments in mental health are sparse (Chisholm et al.,
2016). Between 1990 and 2010, the global burden of mental and neuro-
logical disorders increased by 41%, and now accounts for one in every 10
lost years of health worldwide (Patel et al., 2016). In particular, popula-
tion aging has a profound impact on the growing prevalence and
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manageability of mental and cognitive disorders. By 2050, the number
of people aged 60 or over will increase by 1.25 billion, accounting for
22% of the world's population (UN, 2013). Late-life depression and anx-
iety are major public health issues due to their high prevalence and poor
outcomes (Byers et al., 2010), such as impairment in various types of
functioning, self-neglect, and ultimately a risk for mortality and suicide
(Fiske et al., 2009; Wolitzky-Taylor et al., 2010). Further, cognitive im-
pairment is a particularly important issue in relation to demographic
aging as this condition mainly affects older people, with dementia
being a leading contributor to disability and dependence in this age
group (WHO, 2012). Indeed, in 2010, 35.6 million people lived with

0531-5565/© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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dementia worldwide, with numbers estimated to nearly double every
20 years, to 115.4 million in 2050 (Prince et al., 2013). However, as
health systems face various economic restrictions and continuing health
care demands due to demographic aging (Rechel et al., 2009), it is un-
certain whether the needed financial resources will be available to
properly address these issues. Thus, there is a pressing need to identify
possible and sustainable approaches to improve population mental
health (Anwar McHenry and Donovan, 2013; EC, 2008; WHO, 2004;
WHO, 2005).

Recent economic evaluations suggest that investing in mental health
promotion is cost-effective as a short-term as well as a long-term solu-
tion (Zechmeister et al., 2008; McDaid and Park, 2011; Knapp et al.,
2011). Mental health promotion seeks to maximize mental health and
well-being in a population by increasing coping capacity and improving
environments that affect mental health (WHO, 2004). However, while
there are many ‘frameworks’ for mental health promotion, and there
are a number of programs targeted at specific groups or settings, Act-Be-
long-Commit is the world's first comprehensive, population-wide, com-
munity-based mental health campaign (Donovan and Anwar McHenry,
2014). Act-Belong-Commit provides a practical framework for health
professionals and clinicians to promote mental health, and allows for
implementation at the population level as well as in specific settings.
The campaign is currently diffusing throughout Australia (Donovan
and Anwar McHenry, 2014) and steps to implementation are also
being taken in other countries such as Denmark, where the campaign
is known as ABC for mental sundhed (The ABC for mental health)
(Koushede et al., 2015).

The Act-Belong-Commit campaign targets individuals to engage in
mentally healthy activities while also encouraging community organi-
zations to promote and increase participation in such activities. The
Act-Belong-Commit principles are derived from primary research with
members of the general population in Australia, regarding their beliefs
about factors that promote and are protective of positive mental health,
and subsequent secondary research into the scientific literature with re-
spect to such factors (Donovan et al., 2007; Pettigrew and Donovan,
2009; Donovan et al., 2006). Act-Belong-Commit promotes three core
behavioral domains that contribute to positive mental health:

Act: Encourages individuals to keep physically, mentally, socially
and spiritually active for better mental health (Hamer et al., 2009;
Hsee et al., 2010; Kwag et al., 2011; Darin-Mattsson et al., 2015) and
cognitive functioning (Ybarra et al., 2008; Verghese et al., 2003).

Belong: Encourages keeping in contact with family and friends, join-
ing in clubs and community events, to promote feelings of belonging
and integration into social support networks, which are fundamental
to better mental and cognitive health (Rosenquist et al., 2011;
Cacioppo et al., 2010; Kuiper et al., 2016; Santini et al., 2015; Cohen
and Janicki-Deverts, 2009; Iyer et al., 2009).

Commit: Encourages engagement and commitment to causes and
challenges that provide meaning and purpose in life, and facilitate feel-
ings of self-worth and wellbeing (Lyubomirski et al., 2005). Getting in-
volved in meaningful activities, causes, or organizations is associated
with positive mental health (Heady and Wearing, 1992;
Csikszentmihalyi, 1990; Kirmayer et al., 1999).

Although Act-Belong-Commit has gained momentum international-
ly, more research is needed to explore how the campaign might impact
not just on positive mental health but also with respect to the preven-
tion of negative mental and cognitive health outcomes, and especially
among particular age groups. Thus, the aim of the current study was
to assess the extent to which Act-Belong-Commit indicators are associ-
ated with incident depression, anxiety, and cognitive impairment in an
older population.

To achieve this aim, we conducted a prospective study using data
from the first two waves of the Irish Longitudinal Study on Aging
(TILDA). This is a nationally-representative community-based survey
of the Irish older population. As predictors, we used variables for partic-
ipation and frequency of social/recreational activities and social

network integration as proxies for the Act, Belong, and Commit con-
cepts. This is the first study to prospectively assess associations between
social/recreational activities and social network integration with inci-
dence depression, anxiety, and cognitive impairment in a nationally-
representative survey involving older adults. It is essential to conduct
such large-scale epidemiological studies in order to inform relevant pol-
icy makers regarding the campaign's potential effectiveness in a nation-
wide setting. Further, the bulk of studies assessing engagement in so-
cial/recreational activities tend to focus on one particular type of activity
rather than a number of diverse activities. Thus, the focus of this study is
not on a particular type of activity, but rather on keeping active in a
more general sense.

Based on previous literature, we hypothesized that each of the Act-
Belong-Commit indicators would protect against the onset of depres-
sion, anxiety, and cognitive impairment in our sample. Determining
the nature of the association between Act-Belong-Commit indicators
and outcomes on mental and cognitive health could help to inform pub-
lic health policy, as it would provide an indication of the campaign's po-
tential effectiveness to reduce the burden of mental and neurological
disorders and enhance mental health among older adults in the general
population.

2. Methods
2.1. Study design and sample

We analyzed data from two consecutive waves of the Irish Longi-
tudinal Study of Aging (TILDA). Full details of the survey and its sam-
pling procedure have been described elsewhere (Cronin et al., 2013;
Kearney et al., 2011; Whelan and Savva, 2013). TILDA is a nationally-
representative population-based survey of older adults residing in
Ireland. The survey was conducted between October 2009 and Feb-
ruary 2011 for Wave 1 (W1), and between April 2012 and January
2013 for Wave 2 (W2). The target sample included all individuals re-
siding in a household aged 50 and over. Nationally-representative
samples were derived from clustered random sampling of all house-
holds in Ireland. The baseline survey (W1) excluded participants
who were institutionalized, and those with a doctor's diagnosis of
dementia. In addition, those who were unable to personally provide
written informed consent to participate in the survey because of se-
vere cognitive impairment (judged at the interviewer's discretion)
were also excluded from W1.

Data collection was conducted by trained interviewers using Com-
puter Assisted Personal Interviewing (CAPI), and by a self-completion
questionnaire (SCQ) which was returned after the interview. All partic-
ipants were subject to CAPI interviews and were also asked to complete
the SCQ. The response rate of W1 was 62%, and of those who participat-
ed in the survey, 84% returned the SCQ at W1 (Kearney et al., 2011;
Whelan and Savva, 2013). W1 comprised of 8504 people aged
>50 years (n = 8175) and their spouses or partners younger than
50 years (n = 329). Of these 8504 people, follow-up data for 7207 par-
ticipants were available at W2. Our analysis restricted the sample to:
participants aged 50 years and above at W1; participants who
returned the SCQ at W1; and those who provided information on de-
pression or anxiety or cognitive function at W2. We used these re-
strictions as the data on Act-Belong-Commit indicators and some
other variables used in the analysis were obtained from the SCQ at
W1. Depression, anxiety, and cognitive function were the only vari-
ables from W2 that were used in our analysis. In W2, information
on depression, anxiety, and cognitive function was obtained via the
standard in-person CAPI interview. The sample size after restriction
to these individuals was 6098, comprising 12,196 person years of fol-
low-up. Ethical approval was obtained from the Faculty of Health
Sciences Ethics Committee of Trinity College Dublin. Written in-
formed consent was obtained from all participants.
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2.2. Measures

2.2.1. Depression, anxiety, and cognitive impairment

The same scales were employed for assessing depression, anxiety,
and cognitive impairment at W1 and W2. The scale used for depression
was the 20-item Center for Epidemiologic Studies Depression (CES-D)
(Radloff, 1977), which is a screening tool to assess depressive symptom-
atology experienced in the seven days preceding the survey. The 20
items were scored on scales from 0 (rarely or none of the time, less
than one day in the week) to 3 (most or all of the time, five to seven
days in the week) with four items reverse coded (recoded so that all
items were based on the same scale). Scores were summed to create a
scale that ranged from 0 to 60, with higher scores indicating more de-
pressive symptoms. The validity of the CES-D scale as a measure of de-
pressive symptomatology in community-dwelling older adults has
been well-documented (Hertzog et al., 1990; Lewinsohn et al., 1997).
Depression was defined as a score of > 16. This cut-off point has been as-
sociated with 100% sensitivity and 88% specificity for major depression
in community dwelling older adults (Beekman et al., 1997).

Anxiety was assessed with the anxiety subscale of the Hospital Anx-
iety and Depression Scale (HADS-A) (Zigmond and Snaith, 1983).
HADS-A measures the presence of anxiety symptoms with no specific
time frame. The scale consists of seven items rated on a four-point
scale from O (not at all) to 3 (very often indeed), with five items reverse
coded. The scores of the seven items were summed to create a scale that
ranged from O to 21, with higher scores indicating more symptoms of
anxiety. The HADS-A has been found to have good sensitivity and spec-
ificity for assessing anxiety disorders across all ages in the general pop-
ulation (Bjelland et al., 2002), and among specific age groups of older
adults (Spinhoven et al., 1997). Anxiety was defined as a score of >8.
This cut-off point has been associated with 89% sensitivity and 75%
specificity for generalized anxiety disorder (Bjelland et al., 2002;
Olsson et al., 2005).

The scale used for cognitive impairment was the Mini-Mental State
Examination (MMSE) (Folstein et al., 1975), which is a screening tool
for the assessment of cognitive functioning. The MMSE is a 0-30 point
scale that indicates higher cognitive function with higher scores. The
MMSE is the most widely used screening tool for cognitive function,
and the validity of the scale has been reviewed elsewhere (Tombaugh
and MclIntyre, 1992). Specifically, previous research has established a
cut-point <23, which has been validated as being optimal when screen-
ing for dementia in Irish community-based samples (Cullen et al.,
2005). Thus, cognitive impairment was defined as a MMSE score of <23.

2.2.2. Act-Belong-Commit indicators

Participants were asked whether or not they participated in 12 dif-
ferent activities, and if so, how often: Going to films, plays, concerts; at-
tending classes, lectures; traveling for pleasure; working on garden,
home, car; reading books, magazines; hobbies, creative activities;
playing cards, bingo, games; going to pub; eating out of house; partici-
pating in sport, exercise; visiting or calling family, friends; voluntary
work. For an indicator of Act, participation in an activity was given the
value 1, and non-participation was given the value 0, thus producing
an overall score ranging from 0 to 12. The literature does not identify
a conventional way of assessing social and recreational participation,
but it is a common method to construct participation variables from
summary participation indices (Cohen et al., 2000). The same can be
said regarding our constructed variable for Commit.

As an indicator of Belong, we used the Berkman-Syme Social Net-
work Index (SNI), a measure of social network integration. The SNI is
a validated self-report questionnaire (Berkman and Syme, 1979) that
assesses a person's degree of social integration by: marital/partnership
status (married/with partner versus not); sociability (number and fre-
quency of contact with children, close relatives, and close friends);
church group membership; and membership in other voluntary organi-
zations. The composite score ranged from 0 to 4 and was categorized

according to the standard categorization described by Berkman and
Syme (Berkman and Syme, 1979) as 0-1 (most isolated), 2 (moderately
isolated), 3 (moderately integrated), and 4 (most integrated). Further
information about the psychometric properties and evidence for the
predictive validity of the SNI is provided elsewhere (Berkman and
Breslow, 1983).

Commit refers to the extent to which individuals commit to activi-
ties or challenges, set and achieve small and large goals, or become in-
volved with causes or organizations. While the concept behind
Commit implies a broad sense of involvement and commitment to ac-
tivities, one indicator of Commit is the frequency with which individuals
engage in activities (Donovan and Anwar McHenry, 2014; Koushede et
al., 2015). Thus, in order to construct a variable for Commit, we assessed
the frequency of participation in the 12 activities mentioned in the Act
section. For each of the activities, participants were asked to rate how
often they engaged in them, from O (never) to 7 (daily or almost
daily). The scores were added to produce an overall score ranging
from O to 84.

2.2.3. Control variables

Sociodemographic characteristics included gender, age (50-59, 60—
69, 70-79, and >80 years), education, and employment status. Educa-
tion was classified as: primary (some primary/not complete; primary
or equivalent); secondary (intermediate/junior/group certificate or
equivalent; leaving certificate or equivalent); and tertiary (diploma/cer-
tificate; primary degree; postgraduate/higher degree). Current employ-
ment status was categorized as: employed (employed and self-
employed, including farming); retired; and unemployed (unemployed,
permanently sick or disabled, looking after home or family, or in educa-
tion or training).

The number of chronic medical conditions was assessed by the ques-
tion “has a doctor ever told you that you have any of the conditions on
this card?” Reponses included 17 conditions: high blood pressure or hy-
pertension; angina; heart attack (including myocardial or coronary
thrombosis); congestive heart failure; diabetes or high blood sugar;
stroke (cerebral vascular disease); ministroke or transient ischemic at-
tack; high cholesterol; heart murmur; abnormal heart rhythm; any
other heart trouble; chronic lung disease such as chronic bronchitis or
emphysema; asthma; arthritis (including osteoarthritis, or rheuma-
tism); osteoporosis; cancer or a malignant tumor (including leukemia
or lymphoma but excluding minor skin cancers); cirrhosis or serious
liver damage. The total number of chronic medical conditions was cal-
culated and categorized as O (none), 1, or >2.

Difficulties with six types of activities of daily living (ADL) (dressing,
walking, bathing, eating, getting in or out of bed, and using the toilet
(Katz et al., 1963)) were assessed by asking participants to indicate
whether they had difficulty performing these activities. ADL disability
was defined as having difficulty with at least one of these ADLs.

2.2 4. Statistical analysis

The statistical analysis was done with Stata version 13.1 (Stata Corp
LP, College Station, Texas). A descriptive analysis was conducted to
demonstrate the baseline sample characteristics. These analyses includ-
ed unweighted frequencies, and weighted proportions, means, and
standard deviations. For this descriptive analysis, all individuals were
included regardless of whether they had depression, anxiety, or cogni-
tive impairment at baseline. Multivariable logistic regression analysis
was conducted to assess the associations between Act-Belong-Commit
indicators and each of depression, anxiety, and cognitive impairment.
Act-Belong-Commit indicators (exposure variable) were based on data
collected at W1. The three outcomes were incident depression, anxiety,
and cognitive impairment, which were assessed among those without
depression, anxiety, or cognitive impairment at baseline (W1) respec-
tively, and referred to new cases of depression, anxiety, and cognitive
impairment at W2 (outcome). Thus, in the regression analyses, specifi-
cally, those with depression, anxiety, or cognitive impairment at
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baseline were omitted from the analysis on incident depression, anxi-
ety, and cognitive impairment, respectively. The models were adjusted
for sex, age, education, employment status, number of chronic medical
conditions, and ADL disability based on information obtained at W1.
Chronic medical conditions and disability were considered as potential
confounders as they may lead to higher likelihood of anxiety, mood dis-
orders and cognitive impairment (Byers et al., 2010; Tilvis et al., 2004;
Letenneur et al., 1999; Djernes, 2006; Vink et al., 2008; Beekman et al.,
2000), and because they are also known to be related to social networks
(Avlund et al., 2004; Stuck et al., 1999; Valtorta et al., 2016; Shankar et
al,, 2011) and engagement in social/recreational activities (Hubert et al.,
1993; Decarlo, 1974).

With the exception of the Act and Commit indicators, all variables
were included in the models as categorical variables. Sampling weights
were generated with respect to age, sex, and educational attainment to
the Quarterly National Household Survey 2010. In all analyses, the sam-
ple weighting and the complex study design including clustering within
households were taken into account to obtain nationally-representative
estimates using the Stata svy command. Results are expressed as odds
ratios (ORs) and 95% confidence intervals (95% Cls). A p-value <0.05
was considered to be statistically significant.

In order to assess the influence of multicollinearity, we calculated
the variance inflation factor (VIF) value for each independent variable.
All VIFs were <2, which is much lower than the commonly used-cut
off of 10 (O'brien, 2007), indicating that multicollinearity was unlikely
to be a problem in our analyses.

3. Results

The average age (SD) of the analytical sample (n = 6098) was 63.3
(9.2) years, and 51.7% were females. For all respondents who had a fol-
low-up interview at W2, the median lag between the two waves was
24 months (range 16-40 months). The prevalence (n) of depression,
anxiety, and cognitive impairment at baseline were 9.8% (533), 24.9%
(1418), and 2.6% (92), respectively. The baseline sample characteristics
are presented in Table 1. Table 2 shows the association between Act-Be-
long-Commit indicators and incident depression, anxiety, and cognitive
impairment estimated by multivariable logistic regression. At two-year
follow-up, there were 265 (5.1%), 165 (3.8%), and 47 (1.3%) new cases
of depression, anxiety, and cognitive impairment, respectively. In
terms of the Act indicator, each increase in number of activities was as-
sociated with significantly lower likelihood of developing depression
[OR (95%CI): 0.87 (0.81,0.93)], anxiety [0.90 (0.83,0.99)], and cognitive
impairment [0.77 (0.65, 0.94)]. In terms of the Belong indicator, as com-
pared to the most isolated category, significant protective associations
were found for depression, specifically the moderately integrated
[0.58 (0.36, 0.92)] and most integrated [0.35 (0.20, 0.59)]. Risk for de-
veloping anxiety was associated with a protective effect among the
moderately integrated [0.47 (0.25, 0.86)] and most integrated [0.38
(0.20, 0.73)]. In the model assessing risk for cognitive impairment, sig-
nificant protective effects were similarly found for the moderately inte-
grated category [0.26 (0.09, 0.75)] and the most integrated category
[0.15 (0.04, 0.51)]. In terms of the Commiit indicator, each increase in
frequency of activity engagement was associated with significantly
lower likelihood of developing depression [0.96 (0.95, 0.98)] and anxi-
ety [0.98 (0.96,0.99)], and the inverse relationship between the Commit
indicator and cognitive impairment was of borderline significance [0.96
(0.93,1.00), p = 0.061].

4. Discussion

Our results show a clear dose-response pattern with a decreased risk
of depression, anxiety, and cognitive impairment for each level increase
in Act-Belong-Commit indicators, with the exception of Commit being
only marginally significant as a predictor of cognitive impairment. To
our knowledge, this is the first study to assess the predictive validity

Table 1
Baseline characteristics of the study sample.

Characteristic Category

Unweighted N 6098

Sex Female 3321 (51.7)

Age (years) 50-59 2485 (41.5)
60-69 2010 (314)
70-79 1218 (19.4)
80+ 385 (7.7)

Education Primary 1605 (36.0)
Secondary 2519 (44.5)
Tertiary 1966 (19.6)

Employment status Employed 2282 (37.3)
Retired 2253 (34.9)
Unemployed 1484 (27.9)

Chronic medical conditions None 1426 (23.7)
One 1724 (27.9)
Two or more 2948 (48.4)

ADL disability 487 (8.7)

Depression® 533 (9.8)

CES-D continuous (mean + SD) 5.90 (7.34)

Anxiety” 1418 (24.9)

HADS-A continuous (mean + SD) 5.40 (3.70)

Cognitive impairment* 92 (2.6)

MMSE continuous (mean 4+ SD) 28.26 (2.12)

Act (mean = SD)¢ 9.12 (2.40)

Belong® Most isolated 380 (7.1)
Moderately isolated 1582 (27.9)
Moderately integrated 2525 (41.2)
Most integrated 1611 (23.8)

Commit (mean + SD)" 41.70 (12.25)

The baseline table includes all participants, regardless of presence or absence of depres-
sion, anxiety, and cognitive impairment. Data are unweighted n (%) unless otherwise
specified. Sampling weights were used for the calculation of proportions and means
(SD). Abbreviations: ADL - Activities of Daily Living.
Wave 1 depression (based on the CES-D).
Wave 1 anxiety (based on the HADS-A).
Wave 1 cognitive impairment (based on the MMSE).
Number of activities engaged in. possibilities include: Going to films, plays, concerts;
attending classes, lectures; traveling for pleasure; working on garden, home, car; reading
books, magazines; hobbies, creative activities; playing cards, bingo, games; going to pub;
eating out of house; participating in sport, exercise; Visiting or calling family, friends; vol-
untary work. The scale ranged from 0 to 12.

€ Based on the Social Network Index (SNI).

" Frequency of engagement in activities listed in Act. The scale ranged from 0 to 84.

a
b
c
d

of Act-Belong-Commit indicators on mental and cognitive health in a
large community-based sample of older adults.

4.1. Strengths and limitations

The strengths of the study include the large sample size, prospective
design, the use of nationally-representative data, and validated scales
for depression, anxiety, and cognitive function. Several limitations de-
serve mention before discussing the results. First, these findings were
based on self-reported data, which implies the possibility for self-report
bias and issues pertaining to common-methods variance. Second, we
used proxies for the Act-Belong-Commit variables. The original con-
cepts behind Act, Belong, and Commit are to some degree broader in
scope, and the Australian self-assessment questionnaire includes a
broad range of activities under each measure of Act, Belong and Commit.
Furthermore, the Commit construct emphasizes certain activities such
as volunteering and taking on personal challenges, rather than social/
recreational activities in general. Thus, it is possible that our predictor
variables do not fully capture the essence of the Act-Belong-Commit
concepts. Third, baseline data for Act-Belong-Commit indicators were
used for the analysis. Consequently, it is possible that some conditions
or characteristics of the participants changed between the two waves.
Fourth, while we adjusted for education and employment situation as
proxies of socioeconomic status, we were unable to adjust for other in-
dicators of socioeconomic status such as household income due to a
large number of missing values. Thus, the possibility of residual
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Table 2
The association between baseline Act-Belong-Commit indicators and incident depression, anxiety, and cognitive impairment among older adults estimated by multivariable logistic
regression.
Depression® Anxiety” Cognitive impairment®
OR 95% (I P-value OR 95% (I P-value OR 95% (I P-value
Act? 0.87 0.81,0.93 <0.001 0.90 0.83,0.99 0.029 0.77 0.65, 0.93 0.005
Belong®
Most isolated 1 1 1
Moderately isolated 0.91 0.56, 1.47 0.691 0.64 0.34,1.19 0.156 0.51 0.19,1.37 0.180
Moderately integrated 0.58 0.36,0.92 0.020 047 0.25, 0.86 0.014 0.26 0.09, 0.75 0.013
Most integrated 0.35 0.20, 0.59 <0.001 0.38 0.20,0.73 0.004 0.15 0.04,0.51 0.003
Commit" 0.96 0.95, 0.98 <0.001 0.98 0.96, 0.99 0.009 0.96 0.93, 1.00 0.061

Participants screening positive for depression, anxiety, or cognitive impairment at baseline were omitted from the analysis on incident depression, anxiety, and cognitive impairment, re-
spectively. OR: odds ratio; CI: confidence interval. All models were adjusted for gender, age, education, employment status, chronic medical conditions, ADL disability. Significant results in

bold.
2 Wave 2 depression (based on the CES-D).
b Wave 2 anxiety (based on the HADS-A).
€ Wave 2 cognitive impairment (based on the MMSE).

4 Number of activities engaged in. Possibilities include: Going to films, plays, concerts; attending classes, lectures; traveling for pleasure; working on garden, home, car; reading books,
magazines; hobbies, creative activities; playing cards, bingo, games; going to pub; eating out of house; participating in sport, exercise; visiting or calling family, friends; voluntary work. The

scale ranged from 0 to 12.
¢ Based on the Social Network Index (SNI).
f Frequency of engagement in activities listed in Act. The scale ranged from 0 to 84.

confounding due to socioeconomic status cannot be totally dismissed.
Fifth, the scale for depression was based on symptoms based in the
past seven days. Using different time frames may have yielded different
results. Similarly, the results may also have differed if clinical diagnoses
for depression, anxiety, or cognitive impairment had been the out-
comes, rather than the use of screening tools to detect cases. Last,
those who were not followed at W2 were more likely to be older, unem-
ployed, and have disability and lower education at baseline. Thus, some
degree of bias might have been introduced due to loss to follow-up.

4.2. Contextualization of findings

Our results on the protective effect of Act-Belong-Commit indicators
are in line with previous research suggesting that much of the deterio-
ration in mental and cognitive health associated with aging may to
some extent be prevented or at least postponed. Research has shown
that of the factors that influence aging, 80% are not genetic and therefore
within human control to modify (Park, 2015; Herskind et al., 1996).
Within the Act-Belong-Commit framework, such modifiable factors
pertain to the activities people engage in, the types of groups people
join to engage in activities, and the extent to which people commit to
activities that provide meaning and purpose in their lives.

In terms of engaging in activities, our results confirm previous find-
ings that keeping oneself mentally, physically, spiritually, and/or social-
ly active are protective factors against mental disorders and cognitive
impairment (Hamer et al., 2009; Hsee et al.,, 2010; Kwag et al., 2011;
Ybarra et al., 2008; Verghese et al., 2003; Conner et al., 2016; Gortner
et al., 2006). Clinicians use the term ‘behavioral activation’ to refer to
the engagement in such activities in the context of treatment for de-
pression and recovery from mental and neurological conditions. A ran-
domized controlled trial involving patients with a clinical diagnosis of
major depressive disorder found that behavioral activation was not
only effective in terms of alleviating depressive symptoms, but also
equally effective as cognitive behavioral therapy, while less costly and
without the need for highly trained health professionals (Richards et
al,, 2016). Our results suggest that being active, and more so when en-
gaging in several, diverse types of activities, is beneficial to maintaining
positive mental health and cognitive function.

More can be said about the potential benefit of encouraging people
to engage in activities. An abundance of research has shown that
being mentally active has several benefits for health. For example, stud-
ies have reported that reading a novel enhances the neural connectivity
in the brain (Berns et al., 2013), and that regular book reading is associ-
ated with a 20% reduction in mortality risk over 12 years of follow-up

(Bavishi et al., 2016). Other research has reported that activities like
learning a foreign language (Alladi et al., 2013; Kimppa et al., 2016;
Marian and Shook, 2012), writing in a journal or diary (Klein and
Boals, 2001), playing an instrument (Habibi et al., 2016; Wan and
Schlaug, 2010), playing video or board games (Dartigues et al., 2013;
Kuhn et al,, 2014), knitting (Riley et al.,, 2013), or making art (Bolwerk
et al., 2014) are associated with a number of benefits to brain health,
pertaining to cognitive function, brain plasticity, and neurophysiology,
which in turn increase the brain's processing speed and ability to learn
new information.

The benefits of physical activity and exercise on mental and cogni-
tive health are well documented. Studies have shown that regular exer-
cise among older adults leads to higher brain volume and consequently
reduces risk of dementia (Tan et al., 2016; Spartano et al., 2016). Similar
findings have recently been reported specifically in terms of muscle
building and resistance training (Mavros et al., 2016; Steves et al.,
2016). Research has demonstrated the fundamental role of physical ac-
tivity on mental and cognitive health in older adults, in that exercise can
ultimately slow brain aging by 10 years (Willey et al., 2016). Important-
ly, large-scale studies on older adults have found that just moderate
physical activity, such as an hour's walk, or even standing more fre-
quently in an upright position can cancel out the increased risk of
death associated with an otherwise sedentary lifestyle (Ekelund et al.,
2016; Antikainen, 2016; Katzmarzyk, 2014). Keeping physically active
becomes increasingly important for maintaining brain health in older
adulthood, as research has demonstrated that physically fit older adults
experience a significant decrease in blood flow to the brain only 10 days
after exercise cessation (Alfini et al., 2016). The benefits of physical ac-
tivity against mood and anxiety disorders have also been documented
(Wegner et al., 2014; Schuch et al., 2016a; Schuch et al., 2016b;
Kilpatrick et al., 2013), and one recent study showed that the simple
act of walking, in and of itself, is a robust and pervasive mood lifter
and facilitator of positive affect (Miller and Krizan, 2016). Further, re-
search has reported that the protective effect against depression may
be intensified when exercise is combined with meditation (Alderman
etal, 2016).

Spiritual activities such as meditation, mindfulness exercises or reli-
gious involvement show promising results in terms of benefiting mental
and cognitive health. Research has shown that meditation, mindfulness,
and breathing exercises facilitate enhanced immune function (Davidson
et al,, 2003; Creswell et al., 2009; Twal et al., 2016), improve cellular
health, and are associated with a distinct cellular network of genes rel-
evant to healthy aging (Epel et al., 2016). The effects of meditation or
spirituality can be considerable, as studies have reported that such
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practices are associated with increased cortical thickness (Miller et al.,
2014) and gray matter density in brain areas involved in cognitive pro-
cessing, emotion regulation and perspective taking (Holzel et al., 2011),
and that the brains of experienced meditators appear to be 7.5 years
younger than those of controls (Luders et al., 2016). A growing body
of literature is documenting the vast benefits of meditative practices
as a means to prevent or treat a range of mental or behavioral disorders,
such as depression (Young, 2011; Sharma et al., 2016), anxiety (Holzel
etal., 2013), post-traumatic stress disorder (King et al., 2016), addiction
(Oikonomou et al.,, 2016; Glasner et al., 2016), as well complex medical
conditions such as chronic pain (Zeidan et al., 2016; Cherkin et al., 2016;
Zeidan et al., 2015).

While the health benefits of meditation and spiritual activities are
considerable, one may not necessarily have to engage in such activities
to gain the benefits. Going on a vacation can have similar positive out-
comes as those gained from meditation. Epel, Puterman (Epel et al.,
2016) compared a meditation-vacation group with a vacation-only
group and found similar and significant, although attenuated, benefits
in the vacation-only group. The authors refer to the psychological and
biological benefits of vacationing as the ‘vacation effect’, which involves
increased feelings of wellbeing, improved immune function, and a re-
duction of biological processes related to stress as a result of going on
a vacation or retreat.

Simply spending time in nature also appears to be a viable solution
for protecting against negative mental health outcomes. Studies have
found that 1-1 1/2 h of walking in a natural environment is associated
with reduced neural activity in brain areas linked to rumination and de-
pression (Bratman et al., 2015a), while at the same time benefiting cog-
nition and alleviating anxiety symptoms (Bratman et al., 2015b).
Recently, a study conducted in Brisbane, Australia found that 7% of de-
pression cases and 9% of high blood pressure cases could be prevented
if all city residents were to visit a natural environment once a week
for an average duration of 30 min (Shanahan et al,, 2016). Further, the
mental health benefits of nature walks can be enhanced when per-
formed as part of a group. A large-scale British longitudinal study
showed that group walks in nature were associated with significantly
lower levels of stress, depression, and negative affect, as well as en-
hanced positive affect and wellbeing as compared to non-group walkers
(Marselle et al., 2014).

Finally, in terms of social participation specifically, studies have re-
ported its protective effects against depression (Glass et al., 2006), de-
mentia (Kuiper et al.,, 2015), and mortality (Dalgard and Lund Haheim,
1998). Some studies have investigated the mental health benefits of so-
cial activities that also include some form of service or charity. One lon-
gitudinal study reported that volunteer work predicted better mental
health and emotional wellbeing specifically among people aged 40
and continuing up to old age (Tabassum et al., 2016). According to the
authors, volunteering provides opportunities for meaningful activities
and social contact, which in turn have protective effects on health sta-
tus. Further, the benefits of social activities may have long-lasting effects
that can persist for decades. A British study recently showed that having
been a member of Scouts and Guides during childhood was associated
with a reduced risk of mood and anxiety disorders in middle-age
(Dibben et al., 2016). Another British study involving a large longitudi-
nal cohort showed that participation through civic group activities at
age 33 were protective against cognitive impairment at age 50
(Bowling et al., 2016). Thus, the protective mental and cognitive health
benefits of keeping mentally, physically, spiritually and/or socially ac-
tive have been documented and our findings appear to confirm previ-
ous findings.

In our study, we found that compared to those most isolated, being
well integrated into social networks was inversely related to the onset
of depression, anxiety, and cognitive impairment. Our results confirm
previous findings that being well integrated into social networks is a
protective factor against depression (Cacioppo et al., 2010; Santini et
al., 2015), and cognitive decline (Kuiper et al., 2016; Shankar et al.,

2013). Similarly, studies have found that belongingness and social iden-
tification protects against or alleviates depressive symptoms (Cruwys et
al., 2014; Cruwys et al., 2013) and enhances cognitive health (Haslam et
al., 2014; Haslam et al., 2016). However, fewer studies have reported
significant protective effects of social network integration against the
onset of anxiety. It has been argued that anxiety disorders, along with
their somatic symptoms, are somewhat less sensitive to structural net-
work factors (Beekman et al., 1998; Lindesay, 1991). However, our anal-
ysis did identify a significant protective effect of the two highest levels
of social network integration against incident anxiety. Our results add
to the relatively scarce amount of literature documenting associations
between social networks and psychopathologies relating to anxiety.

Although our results confirmed our hypothesis in terms of the pre-
dictive validity of the Act indicator on all outcomes, the association be-
tween the Commit indicator and specifically cognitive impairment was
only marginally significant. Previous research has documented that
higher levels of personal meaning and sense of purpose are negatively
associated with depressive symptoms (Pinquart, 2002) and cognitive
decline (Lewis et al., 2016). Being committed to one or more activities
is one way that feelings of personal meaning and sense of purpose can
be induced, and in this study, we used frequency of activity engagement
as a proxy for commitment. Given the lack of statistical significance for
cognitive impairment, it may be that commitment to activities has a
greater emotional value, and therefore, our outcomes on mood and anx-
iety disorders were more sensitive to the Commit indicator than was the
case for cognitive impairment. One may also consider that even if Com-
mit does not exert a significant direct effect on cognitive function,
preventing the onset of mood and anxiety disorders may, by extension,
serve to prevent cognitive impairment, as previous research has found
that depression and anxiety disorders prospectively predict late-life
cognitive impairment or dementia (Gulpers et al., 2016; Paterniti et
al., 2002). On the other hand, if our measure of Commit had included
measures only on activities more directly related to meaning and pur-
pose, there may have been a greater effect.

4.3. Implications for policy and practice

Our results suggest that implementation of the Act-Belong-Commit
campaign has wide-ranging implications for a number of psychological
domains pertaining to mental health and cognitive function among
community-dwelling older adults. Some important advantages may be
considered. First, although such a campaign does incur costs in creating
awareness of the campaign messages, the campaign does not require
additional trained specialist health professionals, and hence would
therefore not be associated with major additional costs to health sys-
tems. Second, the campaign may be considered a non-pharmacological
approach to public mental health and gerontological intervention.
Third, the literature suggests that the benefit of activities can sometimes
be enhanced when different activities are combined. For example, in the
reviewed literature, physical exercise was associated with additional
benefit when combined with meditation, vacation, or group walks in a
natural environment. One may also consider that volunteering may be
beneficial particularly because it combines a meaningful activity that
contributes to the community while also offering opportunity for social
connectedness and interaction at the same time. The combination factor
may be considered when planning and executing the campaign. Fourth,
the campaign offers a sense of empowerment to people in the commu-
nity, given that it involves a do-it-yourself approach to protecting and
enhancing mental health. The fundamental premise of the campaign is
to inform the public regarding some simple and practical steps they
can take to achieve and maintain positive mental health, and to work
with community organizations that offer an available setting for people
to effectively take action. The basic idea of the campaign is one of a self-
sustaining mechanism once the message has been received.

The Act-Belong-Commit campaign is important because it addresses
a gap in health promotion specifically pertaining to mental health.
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Globally, appropriate prioritization of mental health has been missing in
policy frameworks for health improvement and poverty reduction, in
health and social research, in targets for intervention, and in major
agendas to achieve Millennium Development Goals (Prince et al.,
2007; Forsman et al., 2015). On a more conceptual level, mental
health promotion has not been given the same weight or emphasis
as efforts to promote physical health. Neither has there been an
existing practical framework to facilitate the implementation of a
comprehensive, population-wide mental health promotion cam-
paign among health professionals and policy makers. Act-Belong-
Commit was designed to fill this vacuum, by providing a practical
framework for actually doing mental health promotion. Importantly,
given that the general population is generally not particularly
knowledgeable or aware of what they could or should be doing to
protect their mental or cognitive health (in contrast to the salience
of and proactive intentions towards physical health) (Donovan et
al., 2007; Wilcox et al., 2009), there is a pressing need to raise aware-
ness in communities regarding the importance of maintaining or en-
hancing mental health, and to communicate some simple and
practical steps to achieving this. So far, there is evidence to demon-
strate that the Act-Belong-Commit campaign in Australia has been
effective as a method to increase such awareness and to alter percep-
tions pertaining to mental health, along with providing techniques
and opportunities to stay mentally healthy (Jalleh et al., 2013;
Anwar-McHenry et al., 2012). Further, recent focus group research
among lay people in Denmark has shown that people do actually
know what they can do to protect and enhance mental health
when given time to reflect on it (Nielsen et al., 2017). However,
most tend to forget to prioritize these things in their daily lives,
hence a need for reminding the public that preventing mental disor-
der is just as important as preventing somatic illness or physical dis-
ability. Finally, perhaps especially important to this study is that the
campaign has been found to assist patients in recovery and to en-
courage people with a diagnosed mental illness or recent mental
health problem, to do something for their mental health (Donovan
etal., 2016).

5. Conclusion

This study has shown that Act-Belong-Commit indicators have signif-
icant protective properties against mental disorder and cognitive impair-
ment in Irish community-dwelling older adults. Being mentally,
physically, spiritually, or socially active (Act) was protective against inci-
dent depression, anxiety, and cognitive impairment, and the protective
effect increased proportionally with increases in the number of different
activities that individuals engaged in. Being well integrated into social
networks (Belong) was inversely related to the incidence of all outcomes.
Increasing the frequency of engaging in activities (Commit) was protec-
tive against the onset of depression and anxiety, while the effect for cog-
nitive impairment was only marginally significant. Our study provides
evidence that the Act-Belong-Commit campaign, if successfully imple-
mented, may be effective as a public health intervention with wide-rang-
ing implications for preventing mental disorders and cognitive
impairment in the aging community.
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