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ABSTRACT 1 

Involvement in voluntary associations is a key form of social capital and plays an 2 

especially important role following disaster, acting as a venue for coordination and decision-3 

making for the wider community. Yet, little attention has been paid to how group 4 

involvement affects mental health, at either the individual or community level.  The aim of 5 

this study was to assess the impact of involvement in voluntary associations on mental health 6 

among residents of bushfire-affected communities. A longitudinal sample of 642 individuals 7 

affected by the 2009 Victorian bushfires in south-eastern Australia were surveyed in 2012 8 

and 2014 (3- and 5-years post-disaster). A further subsample (n = 552) of residents residing 9 

continuously within 21 bushfire-affected communities were examined for community-level 10 

effects using multilevel regression methods. After adjusting for demographics, disaster 11 

exposure, and network variables, group involvement at time 1 bore a curvilinear relationship 12 

with PTSD at both time points: moderate involvement was most beneficial, with no 13 

participation, or high amounts, yielding poorer outcomes. An equivalent effect was not found 14 

for depression. . Furthermore, communities with higher median levels of group involvement 15 

reported lower levels of PTSD symptoms and major depression two years later. With respect 16 

to group involvement, more is not always better. For individuals, moderation – if possible – is 17 

key. Meanwhile, community-level health benefits come when most people participate to 18 

some extent, suggesting that the distribution of involvement across the community is 19 

important. 20 

 21 

KEYWORDS: group membership; voluntary associations; depression; PTSD; natural 22 

disasters; social capital; social networks   23 
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A well-established empirical finding is that social support and other psychosocial 1 

resources play a key role in reducing the impact of disaster exposure, buffering individuals 2 

from various post-disaster stressors, and speeding recovery (Brewin et al., 2000; Liu et al., 3 

2014; Norris et al., 2002; Ozer et al., 2003). Yet, much remains unknown about the complex 4 

interplay between affected individuals and the community as a whole, and how this shapes 5 

mental health (Kawachi et al., 2008). One way to track and analyze this relationship is 6 

through involvement in voluntary organizations (e.g., religious groups, civic organizations, 7 

sports clubs, etc.). Voluntary groups offer a social platform for civic participation, 8 

engagement, recreation, and for creating and maintaining the shared expectation that help will 9 

be there when it is needed. In the wake of a disaster, these groups take on added importance, 10 

allowing residents to participate more directly in recovery-related planning and collective 11 

decision-making, and to maintain a sense of normality and support during a period of 12 

profound disruption (Aldrich, 2011; Nakagawa & Shaw, 2004). Group involvement is 13 

therefore a concept that bridges levels of analysis. To the individual, group involvement is an 14 

investment of time and effort, a choice, a social identity, and a potential source of social 15 

support. For the community, voluntary groups are a key aspect of the social infrastructure, 16 

scaffolding collective norms of mutual support (or lack thereof), and enabling residents to 17 

organize and respond as a whole. Both levels of influence have the potential to shape mental 18 

health recovery after a disaster. Consequently, multilevel methods are essential for 19 

investigating the simultaneous influences of individual and community-level social capital on 20 

mental health. 21 

In this study, we investigate the impact of involvement in voluntary groups on post-22 

disaster mental health, examining its effect on PTSD and depression symptoms in the years 23 

following a major bushfire disaster. In February 2009, amid record-breaking heatwave and 24 

drought, the worst bushfire disaster in recorded Australian history affected large areas across 25 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
POST-DISASTER GROUP INVOLVEMENT AND MENTAL HEALTH 2  

 
 

the state of Victoria, resulting in 173 lives directly lost, thousands of physical injuries, and 1 

devastating property damage. In this study, we examine not only how one’s own group 2 

involvement affects individual-level mental health outcomes in the years following the 3 

disaster, but also the possible benefit that may come from living in a community with high 4 

levels of group involvement, more generally. This study adds to the small body of multilevel 5 

research examining the impact of social capital on post-disaster mental health at both the 6 

individual- and community-levels (Lowe et al., 2015; Wind & Komproe, 2012), and one the 7 

very few to also use longitudinal data (Matsuyama et al., 2016). 8 

Voluntary associations, social capital, and mental health 9 

Involvement in voluntary groups has long been regarded as a key element of social 10 

capital, an umbrella concept referring to various tangible and symbolic resources imbued in 11 

social relationships, the benefits of which accrue to the individual who holds them, and/or to 12 

the community that they bind together (Burt, 2000; Coleman, 1988; Kawachi et al., 2008; 13 

Lin, 2002; Putnam, 2000). Public health researchers have generally favoured a holistic 14 

conceptualisation in which social capital is seen as a collective property of groups, defined by 15 

high levels of civic engagement, norms of reciprocity and participation, and generalized 16 

social trust within a community (Moore et al., 2005; Putnam, 2000). This approach therefore 17 

emphasizes shared prosocial cognitions (i.e., how people think and feel) as core components 18 

of social capital (Ehsan & De Silva, 2015). Alternatively, a social network approach 19 

generally defines social capital in terms of various privileged positions and useful 20 

configurations within a network, and the access to resources that those positions confer (Burt, 21 

2000; Coleman, 1988; Kwon & Adler, 2014). A network approach thus emphasizes a careful 22 

analysis of structural elements, defining social capital primarily in terms of what people 23 

actually do. In distinction from a communitarian approach, a network approach treats 24 

people’s communal feelings and expectations as potential consequences of structural social 25 
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capital, rather than components thereof. However, despite the potential of social networks as 1 

a concept that spans levels of analysis, network research has, in practice, treated social capital 2 

as a property of the individual, rather than of social systems (Kwon & Adler, 2014).  3 

Debates about the precise nature of social capital notwithstanding, various forms of 4 

social capital have been widely linked to mental health and wellbeing (De Silva et al., 2005; 5 

Ehsan & De Silva, 2015). Nevertheless, despite the well-founded expectation that organized 6 

group life plays a crucial role in the healthy functioning of individuals and communities, 7 

empirical evidence is limited in at least two key respects. First, despite repeated findings for 8 

how social capital’s protective effects for mental health (De Silva et al., 2005; Ehsan & De 9 

Silva, 2015), group involvement in particular has received mixed results. While some studies 10 

have found the number of group memberships to coincide with psychological wellbeing 11 

(Cruwys et al., 2013; Jetten et al., 2015; Lam et al., 2018; Rietschlin, 1998; Sani et al., 2014), 12 

others have found no such relationship (Baum et al., 2000; De Silva et al., 2006; Veenstra, 13 

2005), or even inverse relationships (De Silva et al., 2006; Mitchell & LaGory, 2002). 14 

One possibility for these mixed results could be that the impact of group involvement 15 

on mental health is not linear, but curvilinear. Some researchers have noted the diminishing 16 

benefit that may result from higher and higher numbers of group memberships. Putnam (2000 17 

(2000) points to the “declining marginal productivity” that comes with increasing levels of 18 

social interaction, noting that the most benefit derived from organised social interaction is 19 

found in going from no interaction to some (p. 333-4). Rietschlin (1998) finds an equivalent 20 

result, looking more specifically at membership in voluntary associations. However, 21 

increasing levels of group involvement may not simply provide less and less benefit, but past 22 

a certain point, may start to be detrimental to health and wellbeing. Supporting this idea, 23 

satisfaction and positive mood have been found to be lower for both small and large networks 24 

of personal relationships, compared to medium-sized ones (Silverstein et al., 1996; Stokes, 25 
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1983). In terms of group involvement and group activities, a handful of studies have found U-1 

shaped curvilinear relationships between group involvement and mental health issues, 2 

including both senior citizens’ involvement in volunteer activities (Onyx & Warburton, 3 

2003), and adolescents’ involvement in extracurricular activities (Randall & Bohnert, 2012). 4 

By contrast, other studies stress the particular benefit of having multiple group identities 5 

(Haslam et al., 2008; Iyer et al., 2009; Jetten et al., 2009; Lam et al., 2018), including social 6 

support, self-esteem, and a sense of continuity during times of change (Haslam et al., 2008; 7 

Iyer et al., 2009; Jetten et al., 2009; Lam et al., 2018). Overall, therefore, this body of 8 

research generally focuses primarily on group-related cognitive processes – and less so on the 9 

structural circumstances that underpin these psychological mechanisms. Given that the 10 

current study focuses most closely on the structural nature of voluntary group involvement, 11 

rather than any accompanying socio-cognitive processes, we proceed with a hypothesis that 12 

moderate amounts of actual involvement will provide the most benefit to mental health, with 13 

under- and overinvolvement associated with poorer outcomes: 14 

Hypothesis 1: For individuals, the relationship between group involvement and post-15 

disaster mental health issues will be curvilinear (U-shaped), with medium levels of 16 

group involvement at baseline leading to lower PTSD (Hypothesis 1a) and lower 17 

depression (Hypothesis 1b) at Time 2. 18 

A second important limitation within the social capital and mental health literature is 19 

an incomplete empirical picture of how actual patterns of community-level social 20 

participation affect mental health. While research has suggested that communities high in 21 

cognitive forms of social capital (e.g., prosocial norms, trust) have better mental health 22 

outcomes, comparatively little research looking specifically at structural forms of social 23 

participation (De Silva et al., 2005; Ehsan & De Silva, 2015; Matsuyama et al., 2016), with 24 

group involvement receiving even less. This is an important disjuncture with post-disaster 25 
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social research, in which social capital and voluntary associations have been widely 1 

examined with respect to the broader disaster recovery process. High levels of social and 2 

civic participation within an affected community are generally seen as contributing to 3 

collective resilience processes (Aldrich, 2011; Norris et al., 2008), including the mobilization 4 

of informal and formal resources needed in the wake of a disaster (Aida et al., 2013; Aldrich, 5 

2011; Matsuyama et al., 2016; Nakagawa & Shaw, 2004; Wind & Komproe, 2012). Given 6 

the shared nature of the problems facing a disaster-stricken community, the benefits of social 7 

capital should extend beyond those who participate directly in its creation, boosting the 8 

functioning of the community as a whole. Such communities should be further able to 9 

successfully place demands on government, and dissuade its residents from moving away 10 

(Aldrich, 2011). Living in a community with a high level of civic engagement should 11 

therefore carry an additional mental health benefit, above and beyond the benefit that may 12 

come from one’s own direct involvement. 13 

Hypothesis 2: Communities with higher rates of involvement in voluntary associations 14 

at baseline will lead to lower levels of mental health issues at Time 2, both in terms of 15 

PTSD (hypothesis 2a) and depression (hypothesis 2b). 16 

DATA AND METHOD 17 

Participants and procedure 18 

Two subsamples of participants were drawn from a larger sample of past and current 19 

residents (N = 736) of 25 bushfire-affected communities in rural and regional Victoria, 20 

surveyed at two time points as part of a longitudinal study of individual and community 21 

responses to the disaster (Authors). Survey data at time 1 were collected with informed 22 

consent from May 2012 through January 2013 (3-4 years post-disaster) by telephone 23 

interview or by web-based questionnaire, and readministered in the same way two years later 24 

(July to November 2014). At time 1, participants were asked questions about disaster 25 

exposure. At both time points, participants were asked about life events and circumstances, 26 
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mental and physical health, wellbeing, social functioning, and network connections. Of the 1 

original sample (N = 1,056), 736 ultimately participated in both rounds. Residents were 2 

drawn from three types of communities: highly-impact communities, characterized by 3 

numerous fatalities and extreme physical destruction; medium-impact communities, 4 

characterized by sporadic fatalities and extensive property damage; and a set of comparison 5 

communities, characterized by bushfire risk, but only sporadic property damage. According 6 

to 2011 census figures, the overall population for these communities was approximately 7 

6,111 adults (Australian Bureau of Statistics, 2011b). Rurality indices indicate that the 8 

participating communities are accessible to moderately accessible (see appendix A in 9 

supplementary materials).  10 

For the individual-level analysis, a subsample of participants (n = 642; ≈ 10.5% of 11 

adult population) were selected on the basis of having lived in the affected community at the 12 

time of the bushfire [n = 29 were excluded because they did not reside in the community at 13 

the time of the bushfires. The remaining exclusions (n = 53) were due to missing data for 14 

predictor and/or outcome variables. Excluded participants led to excluding 3 communities.]. 15 

In comparison to census figures for these communities, this study sample of continuous 16 

residents was composed disproportionately of female respondents (n = 391 (61.1%), χ2 = 17 

25.98, p < .001), and was disproportionately older (M = 53.83, SD = 12.62, χ2 = 762.35, p < 18 

.001). For the multi-level analysis, a further subsample of participants (n = 552; ≈ 9.1% of 19 

adult population) were selected on the basis of having resided continuously in the same 20 

community throughout the disaster and both data collection periods. The average cluster size 21 

was 25.1 individuals (SD = 21.6), with a range 98 to 1. The study was approved by the 22 

University of Melbourne Human Research Ethics Committee. 23 
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Measures 1 

Group involvement.  Individuals were asked to name the groups in which they were 2 

currently involved, with group involvement calculated as the sum total of these groups. 3 

Individuals could name up to 10 groups, providing a group name. No definition was given as 4 

to what constituted “current” involvement. In this study, only data from Time 1 is considered. 5 

Using this count data, average and median levels of group involvement were computed for 6 

each community in the study. Using field notes, informants, and internet searches, research 7 

team also used group names to categorize groups into eight broad categories, including 8 

bushfire support groups. The resulting categorization scheme is presented in Table 2, with 9 

rates of participation in each. Estimated duration (years, months, days) of personal 10 

involvement with each group was also asked, but did not factor into this analysis.   11 

[TABLE 2 NEAR HERE] 12 

Disaster exposure. Interpersonal loss was measured via a self-report question regarding the 13 

death of loved ones, and relation to the deceased.  Extent of individual property loss was 14 

measured by a self-report 11-point scale of overall property loss (0 = nothing, 10 = 15 

everything). 16 

PTSD symptoms. A 4-item version of the Posttraumatic Stress Disorder Checklist Screen 17 

(PCL-C) was used to assess PTSD symptoms (Bliese et al., 2008). Each item pertaining to re-18 

experiencing, avoidance, emotional arousal, and difficulties concentrating over the previous 19 

four weeks were measured on a 4-point Likert-type scale (αt1 = .82, αt2 = .85). A total sum 20 

score was used for the analyses, yielding a potential range of 0-16. Probable PTSD was 21 

calculated using a cutoff score of 7 (Bliese et al., 2008) 22 

Depression. Depressive symptoms were assessed by means of the Patient Health 23 

Questionnaire (PHQ-9) (Kroenke et al., 2001), consisting of nine items pertaining to 24 

symptoms experienced over the prior two weeks, scored on a 4-point Likert-type scale. (αt1 = 25 
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.86, αt2 = .88). A total sum score was used for the analyses, yielding a potential range of 0-27. 1 

Major depression classified as having five or more qualifying symptoms, including anhedonia 2 

(Kroenke & Spitzer, 2002). 3 

Interpersonal network ties. The size of one’s personal social support network was included 4 

to control for sources of direct, person-to-person social support that may coincide with group 5 

involvement. This was measured by asking participants for the identities of people to whom 6 

one felt personally close, and summing the result (Authors). 7 

Employment and financial stress. Employment status was assessed (full-time = 1, part-time 8 

= 0.5, unemployed/home duties = 0), with retirement included as an additional dummy 9 

variable. Income loss in the previous two years was indexed by a single dichotomous item 10 

self-report question. At time 2 only, financial deprivation was assessed via a series of 11 

questions related to cash flow problems and limited financial resources (Travers & 12 

Robertson, 1995). Due to a coding error, only seven of the nine items from the original scale 13 

were included (α = .80). 14 

Major life events. Experiential factors included other traumatic events (accident or injury, 15 

assault, violence, or threat of violence) and other disaster exposures (fire and/or other natural 16 

disasters). Community relocation was determined by examination of residents’ reported 17 

through direct questions about relocation and by comparing individuals’ town of residence at 18 

each data collection time point. 19 

Sociodemographic factors. Sex, age, and education level were included as individual-level 20 

control variables. Household composition factors included marriage/cohabitation and living 21 

alone. 22 

Community-level resources. The Index of Economic Resources Relative Socio-economic 23 

Advantage and Disadvantage (IRSAD) – taken from 2011 census data – was used as a 24 
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general community-level measure for relative socioeconomic advantage and disadvantage for 1 

people and households within each community (Australian Bureau of Statistics, 2011a)..  2 

[TABLE 1 NEAR HERE]  3 

 4 
Statistical analysis 5 

The analysis strategy was two-fold. First, we conducted an individual-level 6 

longitudinal regression analysis, looking at depressive and PTSD symptoms across time for 7 

the first subsample as a whole (n = 642). This approach allowed for the analysis of the impact 8 

of group involvement on mental health conditions over time, while adjusting for a wide array 9 

of individual-level sociodemographic, sociostructural, social network, and experiential 10 

factors. Second, to further examine community-level influences, a series of multilevel 11 

regression analyses at time 2 were conducted on the subsample of continuous residents (n = 12 

554). To achieve model identification, a more restricted model with fewer predictors was 13 

necessary, given the small number of communities (n = 22). Therefore, the multilevel model 14 

was specified to predict a single mental health outcome at time 2, incorporating a subset of 15 

predictors from the individual-level model. Within all models, the curvilinear effect was 16 

tested by including group involvement as a main effect (linear term), along with a squared 17 

(quadratic) term. To mitigate multicollinearity, the linear term was centered around the grand 18 

mean or the grand sample median, depending on whether the median or mean term was used 19 

at level 2. The quadratic term was the square of the centered linear term. All analyses were 20 

conducted using Mplus version 7.02 (Muthén & Muthén, 1998-2011). Robust Maximum 21 

Likelihood (MLR) estimation was used, given the lack of a normal distribution for outcome 22 

variables (Chou et al., 1991). This equated to multilevel logistic regression when used with 23 

the dichotomous cutoff variables for PTSD and depression. 24 

 25 
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 1 

RESULTS 2 

Hypothesis 1 stated that group involvement at baseline would show a curvilinear (U-3 

shaped) relationship with both PTSD (hypothesis 1a) and depression (hypothesis 1b) at Time 4 

2. In support of hypothesis 1a, individual-level group involvement bore a significant 5 

curvilinear relationship with PTSD at time 1 (βxt1 = -.17, βx
2
t1 = .02) and at time 2 (βxt2 = -.12, 6 

βx
2
t2 = .02), even when controlling for a range of related sociodemographic and network 7 

variables (Table 3, Model A). Meanwhile, group involvement bore no significant relationship 8 

with depression symptoms: only a marginal curvilinear relationship was observed between 9 

T1 group involvement and T1 depression, with no such relationship for T2 depression. 10 

Hypothesis 1b is therefore not supported. 11 

[TABLES 3 NEAR HERE] 12 

To further examine the longitudinal association between PTSD (T2) and group 13 

involvement (T1) at both the individual-level and the community-level, a series of multi-level 14 

regression analyses were conducted (Tables 4 and 5) . For the individual-level portion of the 15 

model, statistically significant predictors from the prior individual-level analysis were 16 

retained. For the community-level portion of the model, the relationship between group 17 

involvement and community-level PTSD was examined while adjusting for community-level 18 

bushfire exposure, along with indices of area socioeconomic status.  19 

As seen in Table 4 (Model B-E), a curvilinear association between group involvement 20 

(T1) and PTSD (T2) was again found at the level of the individual. This curvilinear pattern 21 

result was also found for probable cases of PTSD (Models F and G), indicating that moderate 22 

amounts of group involvement lead to both fewer cases of clinically significant PTSD, as 23 

well as posttraumatic stress symptoms generally. F-tests confirmed that the addition of the 24 
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quadratic term significantly improved model fit both for PTSD symptoms (Model D), ∆R2 = 1 

.008, F1,537 = 9.424, p = 0.002, and for probable PTSD, ∆R2 = .020, F1,537 = 23.054, p < .001.  2 

The specific role of bushfire- and mental health support groups, which were 3 

especially active in the aftermath of the bushfires, were also tested to determine whether high 4 

levels of group participation was the result of help-seeking for mental health issues (Table 4, 5 

Model E). Here, splitting the linear (non-squared) group involvement effect into separate 6 

support-group and non-support-group effects resulted in two negative but non-significant 7 

effects. Nevertheless, the quadratic (squared) term remained significant (βx2 = .03). The 8 

curvilinear association therefore does not appears not to be a result of a high level of help-9 

seeking for post-disaster mental health issues. 10 

Hypothesis 2 considered whether communities with a higher levels of group 11 

involvement (average and median) at Time 1 had fewer mental health issues at Time 2. For 12 

PTSD, the median level of group involvement in a community positively predicted its 13 

subsequent levels of PTSD symptoms (Table 5, Models B – E), but not to probable cases 14 

(Models F and G). For depression, the inverse was found: both the median and the average 15 

level of group involvement in a community predicted fewer probable cases of major 16 

depression (Table 5, Models M and N), but not depressive symptoms (Models J – M). 17 

Hypothesis 3a and 3b are thus both partially supported: higher levels of group involvement in 18 

a community predicts fewer mental health issues. 19 

[TABLE 5 NEAR HERE] 20 

[TABLE 6 NEAR HERE] 21 

To offer a more precise analysis of the point at which increasing group involvement 22 

starts to become over-involvement, a sensitivity analysis was conducted (see Appendix B in 23 

supplementary materials). On an individual-level, people with one and two group 24 

involvements are better off than those with none, while those with three or more 25 
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involvements fairing progressively worse. The same pattern extends to the community level 1 

as well: communities with higher proportions of residents having one or two group 2 

involvements fare better in terms of PTSD. However, as the proportion of highly-involved 3 

residents (3+ involvements) grows, the mental health of the community as a whole declines. 4 

DISCUSSION 5 

The aim of the current study was to investigate the impact of involvement in 6 

voluntary associations and mental health over time, in the years following a major bushfire 7 

disaster. This was investigated at both the level of the individual and that of the community, 8 

adjusting for a range of related sociostructural variables. Group involvement was associated 9 

with PTSD symptoms, both at the individual level and the community level, and both cross-10 

sectionally, and longitudinally. At the individual level, the curvilinear relationship between 11 

group involvement and PTSD symptoms at both time 1 and at time 2 suggests that an 12 

optimum level of involvement in groups has a beneficial effect on individual recovery from 13 

trauma. However, past a certain level, group involvement’s benefit diminishes and begins 14 

having a detrimental effect on PTSD. 15 

There are several possible explanations for this curvilinear relationship. Given that 16 

our findings suggest a more specific effect for PTSD symptoms (see below), this could 17 

suggest that moderate levels of group involvement may facilitate, directly or indirectly, 18 

opportunities for adaptive trauma processing. Yet, past a certain level, the sheer time and 19 

effort needed to maintain high levels of involvement within a highly disrupted social and 20 

physical environment may overtax one’s coping resources, exacerbating PTSD symptoms 21 

and major depression. High group involvement may involve engaging with multiple factions 22 

within a community, who may each hold a different sets of expectations. Especially within a 23 

recovery setting, such underlying tensions may arise, increasing one’s exposure to displays of 24 

competition, opposition, and conflict, resulting in exposure to negativity and burnout. A 25 
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second possibility is that having many opportunities for group participation may present a 1 

“paradox of choice” (Markus & Schwartz, 2010), in which having some level is beneficial for 2 

one’s wellbeing, but having too much is detrimental. Individuals with many group 3 

memberships may have to choose from among many options, ultimately forgoing some in 4 

favor of others, leading to dissatisfaction. A related possibility is that, in having too many 5 

group involvements, a person does not have the time available to become embedded in any 6 

one group, and, as a result is less able to gain adequate social support from any one group.  7 

The multilevel analysis reveals that the influence of group involvement on mental 8 

health is not confined to the individual; simply residing in a community in which a majority 9 

of people participate in at least some groups has added benefit (for both PTSD symptoms, 10 

and major depression). Both individuals and communities fare better when group 11 

memberships are widely and evenly shared among a large portion of the community 12 

residents, rather than concentrated in a relatively small number of highly involved people. Put 13 

another way, when most community members have a few group involvements (but not too 14 

many), it is beneficial for both themselves, and to the wider community. 15 

The fact that it is median group involvement (and not average group involvement) 16 

that best predicts PTSD and major depression outcomes likely bears a direct relationship to 17 

the curvilinear association at the individual level. That is, community-level mental health 18 

improves through rising rates of group involvement, but only if inequality (variance) in group 19 

involvement remains relatively low. If group involvement is concentrated in the hands of a 20 

few (high variance), the community-level protective effect is nil, or perhaps even negative. 21 

Given the sensitivity of statistical average to outliers (i.e., highly involved), the median is a 22 

more appropriate single measure of broad-based, equitable group involvement across a 23 

community. Future research with a larger sample size at level 2 would benefit from testing 24 
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the average level of group involvement alongside a measure of variance (e.g., coefficient of 1 

variation, Gini index). 2 

Depression displayed a different pattern than PTSD. At the individual level, a 3 

marginal curvilinear relationships between group involvement and depression at baseline did 4 

not reach statistical significance, with no relationship found at time 2. Only for major 5 

depression was a significant relationship found for over-involvement. At the community 6 

level,, places with higher levels of group involvement had lower rates of subsequent major 7 

depression, indicating that individuals in these communities benefited from the group 8 

participation that was happening around them, above and beyond their own level of 9 

participation . This result could suggest that communities with widespread group involvement 10 

might provide a naturalistic form of behavioural activation therapy (Hopko et al., 2003), with 11 

residents benefiting from regular, predictable opportunities to engage in rewarding activity, 12 

as well as accumulate social support and connectedness.  13 

Other results indicate the importance of domestic relationships, with those in intimate 14 

partnerships (at Time 1) experiencing poorer mental health generally, presumably due to the 15 

negative social influence that can flow across these important relationships in the wake of 16 

disaster (author and co-authors). Nevertheless, a subsequent change in relationship status 17 

predicts continued poor mental health, reaffirming the toll that divorce and relationship loss 18 

can have on the individual (Affiffi et al., 2006). Furthermore, unexpectedly, higher 19 

individual-level education predicted more subsequent PTSD symptoms (Table 5, Models B-20 

E), in contrast to conclusive evidence to the contrary (Brewin et al., 2000; Norris et al., 2002; 21 

Ozer et al., 2003). One speculative explanation is that, in this setting, a higher level of 22 

education could be confounded with recent relocation to the area, in line with the trending 23 

regional migration of more affluent city-dwellers to environmentally attractive but 24 

historically less-educated “tree change” communities (Smailes et al., 2014), such as those in 25 
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our sample. Despite the relative educational advantage of recent migrants, their short tenure 1 

within the community may act as a personal vulnerability factor in the face of disaster, 2 

perhaps through less social integration with the local community. 3 

Clinical and practical significance 4 

The most important practical finding in this study remains that some group 5 

involvement leads to lessened PTSD following a disaster. While our results indicate a 6 

curvilinear, U-shaped relationship between PTSD and involvement in voluntary associations, 7 

the finding that nearly half of the sample (44.7%) had no such involvements suggests that the 8 

most gain in wellbeing might come from supporting participation by those with little to no 9 

current involvement. This echoes prior findings regarding the diminishing returns of more 10 

and more social interaction (Putnam, 2000; Rietschlin, 1998), and adds an important 11 

qualification to more recent suggestions that more is always better when it comes to group 12 

memberships (Iyer et al., 2009). While self-identification and other psychological processes 13 

enabled by group involvement might be increasingly beneficial in an additive sense, the 14 

practical realities and costs of having one’s time and energy spread too thin may also come 15 

into play, counteracting the socio-cognitive benefits of increasing group involvement. This 16 

should especially be the case in the stressful aftermath of a natural disaster, when social 17 

participation may impose an extra level of obligation to help others and to take part in 18 

community forums that may provoke disagreement, tension, and conflict.  19 

Moreover, these findings suggest that widening participation would boost not only the 20 

mental health of involved individuals, but also that of the community as a whole, lending 21 

support to the view of social capital as both an individual and an ecological asset. However, 22 

our findings suggest an important dilemma when it comes to supporting mental health at the 23 

individual- and community-levels simultaneously: human groups do not exist independently 24 

of the individuals who participate in them and lead them. For a smaller number of highly 25 
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involved individuals in our sample, who are presumably leaders and influential members of 1 

the community, their high levels of group commitment apparently imposed a burden on their 2 

own personal mental health. Therefore, for these highly connected individuals, reducing their 3 

(over)commitment may be beneficial for them, individually. Yet, at the same time, if these 4 

individuals were to pull back their involvement for the sake of their own mental health, this 5 

could be to the detriment of the groups from which they withdraw, and in turn, the wider 6 

community. Without their participation (and perhaps leadership), these groups could decline 7 

in functioning, or outright cease to exist. In turn, this could risk depriving less-involved 8 

individuals of an important source of social participation and normality in an otherwise 9 

tumultuous social environment. Furthermore, given the important role of community groups 10 

as a forum for discussion and decision-making (Aldrich, 2011; Nakagawa & Shaw, 2004), 11 

any decline in voluntary group activity could hinder the community’s recovery and 12 

reconstruction, overall. 13 

Future research would benefit from measuring the full range of residents’ specific 14 

group memberships as a way to index social participation and community social structure. 15 

Possible community-level interventions may come in the form of efforts to preserve and 16 

enhance the voluntary group composition of changing communities. In the wake of disaster, 17 

this might include tracking the functioning of local groups over time, emergency support to 18 

keep them up and running, and targeted support for formal and informal community leaders. 19 

During normal times, interventions might include local leadership training, involvement in 20 

planning forums for disaster resilience, and supports for groups aimed at less-involved 21 

individuals.  22 

Strengths and limitations 23 

A key strength of this study is its longitudinal and multilevel design, allowing us to 24 

assert that group membership at baseline was a causal antecedent to PTSD at time 2. 25 
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Moreover, other social network and social support factors were extensively controlled for, 1 

allowing us to make specific assertions regarding the influence of group involvement. 2 

However, several limitations remain. First, while recruitment methods were intensive and 3 

extensive, the saturation-focused recruitment strategy introduced some non-probability, with 4 

our final sample being disproportionately older and more female than the population of the 5 

bushfire-affected areas. This potentially limits the generalizability of the results. Second, the 6 

communities assessed was relatively few, and rural; we therefore cannot assert that these 7 

findings extend to urban areas, where voluntary group membership and civic participation 8 

may take on different forms and patterns. Third, the way in which group membership was 9 

measured emphasized the number of groups one was involved in, but did not take into 10 

account the frequency of participation in each group. Future research should consider not 11 

only the number of structural linkages, but also their relative intensity, when considering 12 

different profiles of group involvement. Fourth, disaster exposure was assessed 13 

retrospectively at baseline, and thus we cannot rule out that recollections were biased by 14 

concurrent mental health issues at time 1. Fifth, measurement of mental health symptoms 15 

relied on self-reports, rather than clinical interviews.  16 

  17 
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CONCLUSION 1 

Despite the well-founded expectation that organized group life plays a crucial role in 2 

the healthy functioning of individuals and communities, surprisingly little empirical evidence 3 

exists in support. In response, the findings from this study support the basic but crucially 4 

important premise that involvement in voluntary groups is beneficial, not only for the 5 

individuals who are themselves involved, but for the community as a whole. These findings 6 

therefore highlight group involvement as an explicitly sociostructural phenomenon – 7 

differentiated from cognitive forms of social capital – that impacts subsequent mental health 8 

at both the individual and community levels. At the same time, however, these findings also 9 

suggest that simple linear relationships do not adequately capture this general relationship. 10 

More is not necessarily better when it comes to social connections. Both under-and over-11 

involvement can be detrimental to mental health. Moreover, the distribution of group 12 

involvement across the community as a whole should be of primary concern when attempting 13 

to characterize its resilience, with attention paid to whether most residents in a community 14 

are engaged with associational life, at least to some extent, rather than simply considering 15 

average rates of participation. 16 

17 
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Table 1.   
Individual-level descriptive statistics   
 M (SD) 

n = (%) 
Paired comparison  

(T1 vs T2) 
Sex (Female) a 391 (61.1%) χ

2 = 31.51***, a  
Age 53.83 (12.62)  
Post-secondary education 386 (60.1%)  
Interpersonal network ties (T1) 2.65 (2.59)  
Disaster-related bereavement 191 (29.8%)  
Property loss 4.86 (3.97)  
Additional disaster or fire experience (T2) 220 (34.3%)  
Financial deprivation a (T2 only) .59 (1.30)  

PTSD symptoms 
T1: 3.21 (3.60) 
T2: 2.70 (3.31) 

Z = 5.82***  

Probable PTSD 
T1: 116 (18.1%) 
T2: 91 (14.2%) 

χ
2 = 54.81***  

Depression 
T1: 4.86 (5.66) 
T2: 4.13 (5.27) 

Z = 4.16***  

Probable major depression 
T1: 69 (10.7%) 
T2: 52 (8.1%) 

χ
2 = 4.06* 

Income loss 
Pre-T1: 285 (44.5%) 
Pre-T2: 178 (27.8%) 

χ
2 = 54.81***  

Other traumatic events 
T1: 0.27 (0.50) 
T2: 0.26 (0.52) 

Z = 0.57 

Relocation 
Pre-T1: 87 (13.6%) 
Pre-T2: 35 (5.5%) 

χ
2 = 24.08***  

Employment status 
T1: 0.49 (0.41) 
T2: 0.50 (0.39) 

Z = 0.18 

Retired 
T1: 214 (33.4%) 
T2: 248 (38.8%) 

χ
2 = 18.15***  

Marital status 
T1: 486 (75.9%) 
T2: 476 (74.4%) 

χ
2 = 1.84 

Living alone 
T1: 99 (15.4%) 
T2: 111 (17.3%) 

χ
2 = 4.32* 

*** p ≤ .001; ** p ≤ .01; * p < .05; a Comparison statistic refers to female versus male. 
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Table 2. 

Descriptive statistics for Group involvement 

 

Average number 

of involvements 

Individuals with at 

least one involvement 

Group category M (SD) n (%) 

Sport groups and clubs .18 (.52) 87 (13.6%) 

Youth,  children, and school groups .07 (.29) 41 (6.4%) 

Community/interest groups .44 (.81) 195 (30.4%) 

Religious organisations .09 (.34) 51 (7.9%) 

Environmental and outdoor groups .10 (.34) 55 (8.6%) 

Fire preparedness groups .13 (.35) 80 (12.5%) 

Support groups and services .05 (.26) 25 (3.9%) 

Miscellaneaous or unnamed .08 (.34) 39 (6.1%) 

Overall 1.14 (1.44) 355 (55.3%) 
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Table 3.   
Individual effects. Depression and PTSD symptoms over time (n = 640) 

Depression PTSD symptoms 
Model A Time 1 Time 2 Time 1 Time 2 

 B (S.E.) 

Mental health at Time 1     
Depression  .51 (.06)***   .19 (.05)***  
PTSD symptoms  .16 (.06)**   .48 (.05) ***  
Sociodemographics b     
Sex (Maleness) -.15 (.08) .01 (.06) -.21 (.07)**  -.07 (.06) 
Age -.13 (.05)**  .00 (.04) -.15 (.05)***  -.01 (.04) 
Education  -.07 (.08) .03 (.06) .00 (.07) .09 (.06) 
Employment     
Full/part-time (T1) .08 (.12) -.35 (.10)***  -.09 (.12) -.15 (.12) 
Full/part-time (T2)  .16 (.13)  -.07 (.15) 
Retired (T1) .19 (.12)  .08 (.12)  
Retired (T2)  -.13 (.11)  -.10 (.10) 
Household composition     
Married/domestic partner (T1) .05 (.13) .35 (.15)* .01 (.13) .47 (.15) ***  
Married/domestic partner (T2)  -.21 (.14)  -.44 (.16)**  
Lives alone (T1) .33 (.16)*  .28 (.15)  
Lives alone (T2)  .25 (.13)  .11 (.13) 

2009 Bushfire Exposure      
Property loss .13 (.04)***  .03 (.03) .14 (.04)***  .08 (.03)**  
Interpersonal loss .40 (.09)***  -.01 (.07) .48 (.09)***  .05 (.06) 
Major life events     
Income loss (T1) .41 (.08)***   .50 (.07)***   
Income loss (T2)  .21 (.08)**   .24 (.07)***  
Traumatic events (T1) .17 (.07)*  .23 (.07)***   
Traumatic events (T2)  .13 (.08)  .18 (.07)**  
Leaving community (pre-T1) -.01 (.12)  -.01 (.11)  
Leaving community (pre-T2)  .06 (.10)  -.01 (.10) 
Network variables (Time 1)     
Close social ties -.01 (.01) -.02 (.01)* -.01 (.01) -.01 (.01) 
Group memberships -.20 (.07)**  -.04 (.05) -.17 (.05)**  -.12 (.04)**  
Group memberships (squared) .03 (.01) a .01 (.01) .02 (.01)* .02 (.01)**  
*** p ≤ .001; ** p ≤ .01; * p < .05; a  p < .10; b Measured at Time 1; PTSD symptoms and depression, 
property loss, and age, are standardized on both x and y axes. All others (binary, ordinal, and count) 
are standardized for y-variable only. CFI = .997; NNFI = .988; RMSEA = .018 
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Table 4.  
Multilevel regression. Individual and community-level effects on PTSD symptoms and probable cases of PTSD (PCL-C, abbreviated). Standardized 
coefficients. (n = 552) 

 PTSD symptoms  Probable PTSD 

 Model B Model C Model D Model E  Model F Model G 

Individual-level factors (Level 1) β  (S.E.) 
Intercept/ threshold .43 (1.10) .32 (1.56) .68 (.93) .75 (.91)  4.32 (1.05)***  4.34 (.99)***  
Mental health (Time 1)        
PTSD symptoms b .44 (.05)***  .45 (.05)***  .45 (.05)***  .45 (.05)***   .35 (.10)***  .35 (.10)***  
Depression symptoms b .20 (.07)**  .20 (.07)**  .20 (.07)**  .20 (.07)**   .18 (.09)a .18 (.09)a 
Sociodemographic variables        
Sex (Male) -.06 (.06) -.05 (.05) -.05 (.05) -.04 (.05)  .01 (.08) .01 (.08) 
Age .04 (.04) .04 (.03) .04 (.03)   .07 (.06) .07 (.06) 
Education (Postsecondary) .03 (.01)* .03 (.01)* .03 (.01)* .03 (.01)*  .04 (.03) .04 (.03) 
Employment level (Time 1) -.23 (.10)* -.25 (.10)**  -.25 (.09)**  -.27 (.09)**   -.41 (.12)***  -.42 (.12)***  
Retired (Time 1) -.24 (.10)* -.29 (.10)**  -.28 (.10)**  -.27 (.09)**   -.59 (.28)* -.58 (.27)* 
Married or domestic partnership (Time 1) .36 (.12)**  .33 (.13)* .33 (.13)* .33 (.13)*  .57 (.15)***  .56 (.15)***  
Relationship status change (since T1) .47 (.11)***  .51 (.11)***  .50 (.10)***  .49 (.11)***   .71 (.16)***  .71 (.17)***  
Lives alone (T1) .29 (.12)* .27 (.13)* .27 (.13)* .29 (.14)*  .44 (.21)* .44 (.21)* 
Disaster exposure and life stressors        
Property loss in 2009 bushfires (T1) .08 (.03)**  .09 (.03)**  .09 (.03)**  .09 (.03)**   .13 (.08)a .13 (.08)a 
Financial stress (reported at T2) .07 (.04)a       
Additional disaster/fire exposure (since T1) .13 (.04)***  .14 (.04)***  .13 (.04)***  .13 (.04)***   .19 (.09)* .18 (.09)* 
Traumatic events (since T1, reported at T2) .16 (.06)**  .20 (.05)***  .21 (.05)***  .20 (.05)***   .31 (.10)**  .30 (.10)**  
Associational life (Time 1)        
Group memberships c,d .01 (.03) -.04 (.02)* -.05 (.02)* -.04 (.02)a  -.16 (.05)**  -.14 (.05)**  
Group memberships, squared c,d  .03 (.01)***  .03 (.01)***  .03 (.01)***   .04 (.01)***  .04 (.01)***  
Bushfire/mental health support groups    -.06 (.09)    
Community-level factors (Level 2)        
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PTSD symptoms (Time 1) .83 (.14)***  .81 (.13)***  .72 (.15)***  .73 (.14)***   .70 (.22)***  .75 (.21)***  
Bushfire impact (Low, Medium, High) .35 (.24) .3 (.37) .23 (.22) .23 (.22)  .54 (.31)a .51 (.31)a 
Socio-economic Status (IRSAD) -.24 (.11)* -.23 (.13)a -.23 (.12)* -.25 (.11)*  -.40 (.17)* -.40 (.17)* 
Average group membership (Time 1) .15 (.45) -.14 (.47)    .08 (.36)  
Median group membership (Time 1)   -.50 (.24)* -.46 (.24)a   .42 (.62) 
Model fit        
-2 log likelihood -2467.15 -2465.45 -2464.74 -2464.81 -125.94 -125.82 
Akaike (AIC) 4978.30 4974.91 4973.49 4973.62 293.88 293.63 
Bayesian (BIC) 5073.20 5069.81 5068.38 5068.52 384.47 384.21 
ICC estimates .032 .032 .032 .032   
.*.*.*p ≤ .001; .*.*p ≤ .01; .*p ≤ .05;  a  p ≤ .10;  b centred within context; c For models E, F and H, group involvement variables (Level 1 and 2) are 

centred on 1 (sample median); d For model F, general group membership variables pertain to non-support groups.  All other variables are grand 

mean-centered, unless otherwise specified; PTSD (both levels) and depression symptoms, property loss, age, financial stress, and SES (IRSAD) are 

standardized on both x and y axes. All others (binary, ordinal, and count) are standardized for y-variable only. ICC for the null model for the 

continuous measure is .032. 
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Table 5.  
Multilevel regression. Individual and community-level effects on Depression symptoms and probable cases of Major Depression (PHQ-9). 
Standardized coefficients. (n = 534) 

 Depression symptoms  Probable major depression 

 Model H Model J Model K Model L  Model M Model N 

Individual-level factors β  (S.E.) 
Intercept/ threshold .88 (1.44) .66 (1.03) 1.22 (1.39) .87 (1.02)  7.81 (3.90)* 5.75 (2.86)* 

Mental health (Time 1)        

Depression symptoms b .41 (.06)***  .41 (.06)***  .41 (.06)***  .41 (.06)***   .27 (.07)***  .29 (.07)***  

PTSD symptoms b .21 (.06)***  .21 (.06)***  .20 (.06)***  .21 (.06)***   .24 (.06)***  .23 (.07)***  

Sociodemographic variables        

Sex (Male) .02 (.05) .03 (.05) .02 (.05) .03 (.05)  .13 (.18) .13 (.18) 

Age .02 (.04) .02 (.04) .02 (.04) .02 (.04)  .03 (.11) .03 (.12) 

Education (Postsecondary) .03 (.02) .03 (.02) .03 (.02) .03 (.02)  .04 (.05) .03 (.05) 

Employment level (Time 1) -.22 (.06)***  -.23 (.06)***  -.23 (.05)***  -.23 (.05)***   -.37 (.14)**  -.39 (.14)**  

Retired (Time 1) -.22 (.08)**  -.23 (.08)**  -.22 (.08)**  -.23 (.09)**   -.52 (.36) -.54 (.37) 

Married or domestic partnership (Time 1) .46 (.14)***  .46 (.14)***  .46 (.14)***  .46 (.14)***   .97 (.40)* .99 (.39)* 

Relationship status change (since T1) .30 (.13)* .31 (.13)* .30 (.13)* .31 (.13)*  .26 (.25) .26 (.25) 

Lives alone (T1) .40 (.14)**  .40 (.14)**  .40 (.14)**  .40 (.13)**   .95 (.52)a 1.01 (.50)* 

Disaster exposure and life stressors        

Property loss in 2009 bushfires (T1) .02 (.03)  .03 (.03)     

Financial stress (reported at T2) .15 (.06)**  .15 (.06)**  .15 (.06)* .15 (.06)*  .11 (.07) .11 (.06)a 

Additional disaster/fire exposure (since T1) .06 (.05) .06 (.05) .06 (.05) .06 (.05)  -.09 (.15) -.09 (.14) 

Associational life and social ties (Time 1)        

Group memberships c .04 (.02)a .01 (.03) .04 (.02)a .01 (.03)  -.11 (.10) -.11 (.11) 

Group memberships, squared c  .01 (.01)  .01 (.01)  .05 (.02)**  .04 (.02)**  

Social support ties -.03 (.01)***  -.03 (.01)***  -.03 (.01)***  -.03 (.01)***   -.03 (.03) -.04 (.03) 

Community-level factors        

Depression symptoms (Time 1) .24 (.55) .21 (.44) .19 (.43) .20 (.35)  -.42 (.20)* -.50 (.20)* 
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Bushfire impact (Low, Medium, High) .94 (.63) .97 (.50)a .88 (.37)* .90 (.34)**   1.07 (.39)**  .74 (.45)a 

Socio-economic Status (IRSAD) -.31 (.11)**  -.28 (.10)**  -.32 (.11)**  -.29 (.10)**   -.21 (.20) -.20 (.17) 

Average group membership (Time 1) -.57 (.99) -.69 (.78)    -1.76 (.73)*  

Median group membership (Time 1)   -.60 (.46) -.57 (.40)   -1.33 (.44)**  

Model fit        

-2 log likelihood -2897.748 -2897.112 -2897.84 -2897.338 -98.694 -97.629 

Akaike (AIC) 5839.496 5838.223 5839.676 5838.676 239.388 237.257 

Bayesian (BIC) 5933.665 5932.392 5933.845 5932.845 329.276 327.145 

ICC estimates .022 .022 .021 .021   
.*.*.*p ≤ .001; .*.*p ≤ .01; .*p ≤ .05;  a  p ≤ .10;  b centred within context; c For models L, M, and O, group involvement variables (Level 1 and 2) are 

centred on 1 (sample median); All other variables are grand mean-centered, unless otherwise specified; Depression (both levels) and PTSD 

symptoms, property loss, age, financial stress, and SES (IRSAD) are standardized on both x and y axes. All others (binary, ordinal, and count) are 

standardized for y-variable only. ICC for the null model for the continuous measure is .021. 
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RESEARCH HIGHLIGHTS 
• Moderate levels of group involvement led to decreased PTSD among bushfire-

affected residents. 

• Overinvolvement in groups and a lack of close interpersonal ties led to greater 

depression. 

• Residing in a community in which most people are involved in groups provides an 

additional benefit. 

 




