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Abstract
Background
Risk aversion due to depression is common among older adults, and social participation is associated with improved mental health and a lower risk of late-life depression. However, little is known about the connection between participation in social activities and risky financial decisions among adults with depression. Thus, we aim to examine the connection between participation in social activities and taking financial risks and investing in risky financial assets (with high-return potential) in such individuals, differentiated by age and gender. The study also focuses on analyzing the percentage of investors within each social activity, their attendance frequency, and motivation.

Methods
The data was obtained from the Survey of Health, Ageing and Retirement in Europe (SHARE) database Wave 2 (2006–2010). The study included 8,769 individuals aged 50 + with depression caseness, from 15 European countries and Israel who answered the question on participation in social activities and reported financial risk-taking intentions or behaviors (investing in stocks or shares, mutual funds or managed investment accounts, and both). The study utilized Pearson chi-square, odds ratios, Z, and hierarchical logistic regression tests.

Results
The odds for taking financial risks and investing in risky financial assets were higher for those participating in social activities compared to those who did not, on both intentional (by 173%) and behavioral (by 240–397%) levels. Such social activities (attended at least once a week, without financial motivation) have been shown to be primarily represented by educational or training courses — where 33% of participants invested in risky financial assets. The connection persisted after controlling for gender, age, marital status, children, income.

Conclusions
By overcoming the subjects’ financial risk aversion, participation in social activities may help improve mental health in individuals aged 50 + with depression caseness. This has important implications for policymakers in healthcare, who by updating healthcare policies can fund and facilitate participation in social activities. As a result, the national healthcare system may benefit from lower hospitalization-related expenses, and generate higher cash flows into the country’s economy using the population’s renewed interest in investing available funds. These results are relevant in the wake of COVID-19 that increased loneliness and depression rates.
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Background
Major depression is a prevalent and severe mental illness that negatively affects an individual's cognitive function and behaviors [1–3] and is expected to become the largest contributor to the disease burden by 2030 [4]. In recent years, depressive symptoms have increased among the general population due to the coronavirus disease 2019 (COVID-19) outbreak [5], which emerged as a global pandemic and became an international public health major concern [6]. Older individuals who were among the most at-risk populations [7] had twice the odds of depressive symptoms during the pandemic compared with the pre-pandemic period due to loneliness and other COVID-19 stress-related factors [8]. The pandemic forced millions of people worldwide to alter their lifestyles and social participation.
Social participation, defined as involvement in various social activities [9], is beneficial to the psychological health of older adults (65 +) and is associated with a lower risk of late-life depressive symptoms [10]. Previous studies have shown that active participation of individuals aged 60 + in religious activities, political groups, clubs, and volunteering is a predictor of better self-rated health and life satisfaction, as well as decreased depression and mortality [11–16]. Participation in social activities and mental/physical health are positively correlated [14, 17].
Depressed individuals have a more negative view of reality [18], which could impact their economic behavior. For example, previous studies found associations between depression and decreased sensitivity to reward, which appear to underlie a failure to maximize potential monetary earnings [19, 20]. Non-depressed individuals changed their response patterns during the reward condition (verbal recognition task under three monetary payoff conditions: neutral, reward, and punishment) to maximize their earnings, whereas depressed subjects did not [19].
Related to this decreased responsiveness to rewarding stimuli are risk preferences expressed by depressed subjects. Risk preferences are understood here as preferences for actions or behaviors that, being rewarding, involve a possibility of loss. Such preferences may also have economic implications: individuals may display the tendency to engage in activities that have a higher variance in returns, no matter if such activities involve gains or losses [21]. When studying the subjects’ risk preferences, we should certainly differentiate between their revealed and stated risk preferences. While revealed risk preferences are observed in the subjects’ actual behavior, their stated risk preferences are revealed through self-reports. As is commonly the case with self-reported measures, they may lack objectivity and generalizability, and would surely benefit from empirical evidence. To illustrate, a study into how depressive episodes are associated with risk preferences and risk-taking behaviors reveals an association between depression and stated risk preferences, while displaying no correlation with revealed (or behavioral) risk preferences [22].
However, the present study, like most other psychological and economic studies of risk preferences, analyzes the subjects’ financial risk-taking based on their self-reports. Other scholars, using the same sort of data, investigate age-related changes in risk attitudes [23], correlations between financial and health risk-taking behaviors (such as participating in active sports) [24], reasons for individual differences in risk preferences (in the sample of 11,000 twins) and their correlations with observable choices and outcomes [25].
Stated risk preferences in depressed subjects may be shaped by their fear of failing that causes them to avoid taking risks in their professional lives or personal relationships [26]. Depressed individuals have unrealistic future expectations and are risk-averse [18, 27]. This behavioral change affects their decisions, which may lead to reduced investment in risky financial assets and could be translated into decreased willingness to acquire stocks or shares with potentially high returns [28, 29]. Depression per se is an obstacle to managing everyday tasks, including economic decision-making and specifically investing in risky financial assets.
Although studies have shown the connection between depression and risk-averse financial behavior, and that social participation buffers the negative effects of depression, the link between participation in social activities of adults with depression and their risky financial decisions has yet not been explored. Exploring this link is crucial since it could affect older individuals’ well-being, given the rapid increase in depression incidences among this population following the COVID-19 outbreak.
For Israel, the well-being of older individuals is of particular importance. The Israeli elderly population has been growing at twice the rate of the overall population — which has implications for potential healthcare expenses [30]. In Israel, public household expenditures per person on health are the highest in the 50 to 80 + age groups compared to children and teenagers. This constitutes the highest financial load on health insurers (or health maintenance organizations, HMOs) [31]. Preserving the health of these age groups would relieve the burden on healthcare providers and reroute the costs available to them to other channels.
In their turn, these financial decisions made by older individuals are important to the Israeli economy. This is because in 2010 individuals aged 55 to 64 where the highest income earners in Israel, with their share in the top decile based on per capita income being 23.4%. On a broader scale, the second and third highest numbers of those in the top decile per capita income were found in adjacent age groups, 45–54 (15.1%) and 65 + (15%) [32]. In 2022 however, the income distribution across different age groups in Israel was slightly different, with the highest share in the top decile being registered for the 40 to 50 age group. At the same time, the general tendency has remained unchanged — the probability of belonging to the higher wage percentiles increases with age and remains high compared to younger age groups [33].
Thus, the primary objective of this paper was to examine whether individuals aged 50 + with depression caseness who participate in social activities invest differently in risky financial assets compared to individuals who do not participate in social activities (by gender within age groups). We do not view these (possible) connections as causal – rather as informative in characterizing individuals aged 50 + with depression caseness. Our secondary goals were: 1. To examine the financial risk-taking intentions among individuals participating compared to those not participating in social activities (by gender within age groups). 2. To map the percentage of investors in risky financial assets among the participants of each social activity. 3. To analyze how often (frequency) the investors attend each social activity and what motivates them to participate. Pursuing the goals above could provide healthcare authorities with a rationale to update their policies and encourage individuals aged 50 + to engage or increase their participation in social activities. This could improve their financial future and well-being, especially in the wake of the COVID-19 pandemic that has increased loneliness and depression rates.

Methods
Data source: SHARE survey
Data from the Survey of Health, Ageing and Retirement in Europe (SHARE) Wave 2 [34–36] were analyzed (Additional file 1, Sect. 1: SHARE questions used for the paper). Wave 2 was conducted between 2006–2010 and contains information regarding depression, social activities, risky financial assets, and risk aversion. Since it is the first wave that contains information regarding risk aversion, it was chosen for this study. Data were collected for 15 countries: Austria, Belgium, Czech Republic, Denmark, France, Germany, Greece, Ireland, Israel, Italy, Netherlands, Poland, Spain, Sweden, and Switzerland. The next wave with a section on risk aversion was Wave 4 (2011–2014). Even though the questionnaire employed in Wave 4 longitudinal design was the same as in Wave 2, there were differences in their scale of measurement that could render them incomparable. First, the activities questioned in Wave 2 encompasses a one-month period (activities engaged in over the last month), while in Wave 4 — a twelve-month range (over the last twelve months). In addition to different ranges, the two waves differ in the nature of activities listed as answer options to choose from. While all the activities offered in Wave 2 question are social, Wave 4 options include activities that do not presuppose social interaction. Other activities from Wave 2 are not included in the answer options in Wave 4. Finally, the countries conducting baseline interviews in SHARE Waves 2 and 4 are not the same. Most importantly, the list of countries in Wave 4 does not include Israel and would thus not provide a basis for comparison [37, 38].
SHARE [39] is an international consortium and longitudinal database that contains data on mental and physical health, social networks and activities, socioeconomic status, and well-being of about 140,000 individuals aged 50 or older (around 530,000 interviews). It was established in 2002. SHARE covers 28 European countries and Israel.
Although SHARE is a longitudinal survey, this study focuses on only one of its cycles (Wave 2, 2006–2010). The reason for selecting no more than one wave is rotted in the average holding period of risky financial assets. While in 1976 the holding period of shares was reported to be 3.9 years (world average), it shrank to less than a year by 2005, and to a mere 7.4 months by 2015 [40]. A similar pattern can be observed in the holding period of another type of risky financial asset, such as stocks: under a year since the 2000s, and down to 9.6 months by 2018 [41, 42]. In view of risky financial assets being held for an average of under a year, one five-year wave is a sufficient period to explore financial risk-taking behaviors.

EURO-D depression scale
The EURO-D scale [43] was originally developed with the aim of creating a unified depression symptoms scale derived from various instruments used to assess late-life depression across different European countries. The scale includes 12 common depressive symptoms: feeling sad, pessimism, suicidality, guilt, trouble sleeping, loss of interest, irritability, loss of appetite, fatigue, difficulty in concentrating, loss of enjoyment, and tearfulness. SHARE administers the EURO-D scale to its respondents, and seeks to elicit ‘case of depression’, i.e. depression caseness, based on the presence of ≥ 4 of the symptoms (Additional file 1, Subsection 1.1: EURO-D questions). According to the approach adopted by SHARE, the scale score below 4 is categorized as ‘not depressed’ [44]. To be consistent with SHARE methodology, the present study categorizes individuals as having depression caseness if they have at least four depressive symptoms. Based on this approach, 25% of the Wave 2 sample have depression caseness — a result that aligns with the data reported by the World Health Organization (WHO) [45]. The same cutoff point of four or more depressive symptoms has been considered optimal and adopted in other studies investigating late-life depression [46–49]. These previous studies have also testified to cross-cultural validity of the EURO-D scale and demonstrated its high internal consistency [43, 46–49].
To ensure the robustness of the cutoff method of ≥ 4 EURO-D scale symptoms, we conducted additional analyses of dependence and connection between participating in social activities and financial risk-taking intentions and behaviors for individuals with cutoff points of ≥ 3 and ≥ 5 depressive symptoms. The results revealed no significant differences in the connection between participation in social activities and risk preferences in individuals with ≥ 3, ≥ 4 and ≥ 5 depressive symptoms (95% confidence interval (95% CI) highly overlapping) (Additional file 1, Sect. 2: Dependence and connection between participating in social activities and financial risk-taking intentions and behaviors in individuals with ≥ 3, ≥ 4, and ≥ 5 depressive symptoms). Therefore, the Results section below will only discuss the analysis conducted with cutoff point of four depressive symptoms or more.

Social activities
The SHARE Wave 2 questionnaire targeted participation in seven activities during the previous month, such as voluntary or charity work, caring for a sick or disabled adult, providing help to family, friends or neighbors, attending an educational or training course, going to sport, social or other kind of club, and taking part in activities of a religious organization (church, synagogue, mosque etc.) etc. In addition, the questionnaire measured the frequency of attending these social activities, such as “Almost daily”, “Almost every week” or “Less often”, and the motivation for the social involvement, such as “To meet other people”, “To contribute something useful”, “Because I am needed”, “To earn money” or “To use my skills or to keep fit” (Additional file 1, Subsection 1.2: Social activities questions).
Based on our analysis, among individuals with depression caseness in the Wave 2 SHARE sample used in the present study, 37% reported participating in at least one social activity. Participation in at least two social activities was reported by a mere 13% of study subjects. As for the majority of the participants (63%), they opted for the ‘None of the above’ answer thus indicating they did not take part in any social activity. Considering a relatively limited sample size, it seems productive to investigate the connection between participation in social activities and risk preferences in individuals reporting participation in at least one social activity. This approach is also in line with the findings that participation in at least one social activity (compared to two or more activities) is common among Europeans aged 50 and above [50].
To ensure the robustness of the results, we additionally analyzed the dependence and connection between participating in social activities and risk preferences in individuals among the participants with depression caseness who reported participation in at least two activities (Additional file 1, Sect. 3: Dependence and connection between participating in social activities and financial risk-taking intentions and behavior in individuals participating in at least one / at least two social activities).

Investments in risky financial assets
Individuals were asked a question regarding their savings or investments possessions: “Which, if any, of these savings and investments do you [or your/ husband/wife/partner] have?” Investment in risky financial assets was defined as stocks held directly or stocks held through mutual funds and investment accounts [51, 52]. Accordingly, two questions were considered in this study: 1. “Do you [or your partner] currently have any money in stocks or shares (listed or unlisted on stock market)?”, 2. “Do you [or your partner] currently have any money in mutual funds or managed investment accounts?” with a “Yes” or “No” as answer (Additional file 1, Subsection 1.3: Risky financial assets questions). Risky financial assets investments were examined in three groups: 1. stocks or shares, 2. mutual funds or managed investment accounts, and 3. both.
Given that the questions regarding risky financial assets encompassed assets held by the respondent’s partner as well, it seemed important to ensure that the preferences and influence of the spouse are negligible in driving the results. This called for analyzing the relationship between participation in social activities and financial risk-taking behavior in respondents who report having no partner, in addition to the analysis of this relationship in participants of all marital status. For this we assigned participants selecting one of the answer options below: separated from a spouse, never married, divorced, or widowed. However, the analysis yielded no significant differences in the results with and without the limitation. The results for the connection between participating in social activities and financial risk-taking behavior in participants reporting no partner (separated, never married, divorced, or widowed) displayed a 95% CI overlap with the results from the participants of all marital status (Additional file 1, Sect. 4: Dependence and connection between participating in social activities and financial risk-taking behavior for participants of all marital status, and participants reporting no partner). This suggests a negligible influence of marital status on the dependence and connection between the two variables under study. Additionally, imposing a restriction on marital status drastically reduced the sample size, which would limit the possibility of stratification by gender within age groups. For these reasons, the Results section below will only discuss the analysis conducted on the entire study population, without the restriction on marital status.

Risk-taking intentions and risk aversion
In the SHARE Wave 2 questionnaire, participants were asked questions regarding their risk-taking intentions i.e., “When people invest their savings, they can choose between assets that give low return with little risk to lose money, for instance, a bank account or a safe bond, or assets with a high return but also a higher risk of losing, for instance, stocks and shares. Which of the statements on the card comes closest to the amount of financial risk that you are willing to take when you save or make investments?” (Additional file 1, Subsection 1.4: Risk aversion question). Individuals were considered willing to take financial risks when they replied that they were willing to take substantial, above average, or average financial risk (expecting to earn substantial, above average, or average returns). Individuals were considered risk averse when they replied, “Not willing to take any financial risks”.
Potential connection between financial risk-taking intentions and behaviors, and participation in social activities is viewed in this paper as having a descriptive rather than causal nature.

Sample characteristics and sampling process
Wave 2 of the SHARE dataset comprises responses from 37,143 individuals. Being a study of health, ageing and retirement in Europe, the SHARE database contains data for individuals who are 50 years or older at the time of sampling [53]. However, its Wave 2 dataset includes responses from individuals aged 14 to 102. At stage 1, we limited the sample to those who (i) disclosed their age at the time of the interview, and (ii) answered the EURO-D scale question (total number 35,983). At stage 2, we further limited the sample to the respondents aged 50 and above (total number 34,958). Finally, we limited the study subjects to those of them who were categorized by SHARE as having depression caseness based on the EURO-D depression scale (the presence of ≥ 4 of the symptoms, as explained in the Methods above). This final study sample included 8,769 individuals whose responses were used in the present study.
8,769 individuals aged 50 and older with depression caseness who did or did not participate in at least one social activity were included in this study. The average age of participants was 66.8 years (standard deviation = 10.87). These individuals were stratified by gender within four age groups: 50–59, 60–69, 70–79, and 80 + (Table 1).Table 1Basic demographics of participants, age and gender


	Characteristic
	N (% gender; % age group)

	Age group
	Male
	Female
	Both genders

	50–59
	803 (28.7)
	1,997 (71.3)
	2,800 (31.9)

	60–69
	755 (30.5)
	1,719 (69.5)
	2,474 (28.2)

	70–79
	731 (33.3)
	1,461 (66.7)
	2,192 (25.0)

	80 + 
	456 (35.0)
	846 (65.0)
	1,302 (14.9)

	Total
	2,746 (31.3)
	6,023 (68.7)
	8,769 (100.0)




It should be noted that the terms used in Table 1 are inherited from the SHARE database. While referring to gender, the SHARE database distinguishes between males and females — instead of men and women. We recognize that gender identity is constructed socially (not biologically) and is not confined to a binary opposition [54]. However, we find it important to align our analysis with the original wording used in the SHARE database. For this reason, the current paper will refer to gender in the same way this variable is categorized in the SHARE database.
Individuals categorized with depression caseness that did (3,214) or did not (5,396) participate in at least one social activity were analyzed for their financial risk-taking intentions (willing or not willing to take financial risks) and behaviors (invested or not invested in risky financial assets). At the next stage, the study identified the percentage of investors among those participating in each social activity. In addition, the frequency (almost daily, weekly, or less often) and the motivation for participating in social activities were analyzed (Table 2). As described, only individuals with depression caseness (determined by the EURO-D Scale) were analyzed.Table 2Study parameters, answer options & distribution of responses


	Study parameters
	N (%)

	Social activities:

	 Not participate
	5,396 (62.7)

	 Participate (at least in one social activity)
	3,214 (37.3)

	Activity types:

	 Done voluntary or charity work
	701 (13.8)

	 Cared for a sick or disabled adult
	683 (13.4)

	 Provided help to family, friends or neighbors
	1,149 (22.6)

	 Attended educational or training course
	430 (8.5)

	 Gone to sport, social or other kind of club
	1,023 (20.1)

	 Taken part in activities of a religious organization (church, synagogue, mosque etc.)
	897 (17.7)

	 Taken part in a political or community-related organization
	200 (3.9)

	Risk-taking intentions:

	 Take substantial financial risks
	50 (0.8)

	 Take above average financial risks
	155 (2.6)

	 Take average financial risks
	741 (12.3)

	 Not willing to take any financial risks
	5,100 (84.3)

	Financial assets:

	 Without
	5,325 (87.3)

	 With
	774 (12.7)

	Asset types:

	 Stocks or shares
	534 (57.1)

	 Mutual funds or managed investment accounts
	402 (42.9)




The female-to-male ratio in the study sample was approximately two to one (68.7% and 31.3%, respectively). It is well-established that females are more inclined to participate in surveys compared to males [55, 56]. Additionally, the prevalence of major depression among females is nearly double that of males [57, 58]. It is worth noting that throughout each analysis conducted in this study, the gender ratio was examined and consistently found to align with that of the general population.
In the present study, one of the objectives was to determine the percentage of investors in risky financial assets among the participants of each social activity. For this, it was important to calculate the number of study subjects who held financial assets split into two types — (i) stocks or shares, and (ii) mutual funds or managed investment accounts. For the purposes of this study, we excluded from the calculations the participants who responded to both questions on financial assets with “Don’t know” or “Refusal” or left them unanswered. The rest of the participants were considered as those who answered the asset questions (positively or negatively). From these, we subtracted the number of participants with negative answers to both questions on financial assets — which left us with the number of participants who reported holding financial asset(s). The same approach was used when calculating the frequency of attending social activities, and the motivation for involvement among investors in risky financial assets.
Although our main population of interest is represented by individuals with depression caseness, we also analyzed the dependence and connection between participating in social activities and financial risk-taking intentions and behaviors in two samples: (i) the entire sample including those with and without depression caseness, and (ii) individuals without depression caseness (Additional file 1, Sect. 5: Dependence and connection between participating in social activities and financial risk-taking intentions and behavior among individuals with and without depression caseness, without depression caseness, and with depression caseness). However, there were no significant differences in the results obtained for the three groups (95% CI highly overlapping). Therefore, the Results section below will only discuss the dependence and connection between the variables of interest registered for the individuals with depression caseness. The implications for these findings will be discussed in the Discussion section.

Statistical analysis
The analysis was carried out using SPSS Version 25.0 (IBM Corp., Armonk, NY, USA). Pearson chi-square (χ2(degrees of freedom)) and odds ratio (OR) (with 95% CI) statistical methods were conducted to examine the dependence and connection between social activities and financial risk-taking intentions/behavior among individuals with depression caseness and when stratifying by gender within age groups. In cases where the expected count was less than five, Fisher's exact test was performed (instead of Pearson chi-square). p values < 0.05 were considered significant.
Z-test with Bonferroni Correction p < 0.0024 was conducted for comparing independent proportions (expressed as percentages) of investors in risky financial assets within social activities.
In addition, it was decided to check for control variables that could contribute to shaping the connection between participating in social activities and risk preferences in individuals aged 50 and above with depression caseness. For this, we performed a hierarchical binary logistic regression analysis. The control variables included in the analysis were those of age, gender, marital status, number / presence of children and average household monthly income (Euro (EUR)/1000) (Additional file 1, Subsections 1.5, 1.6 and 1.7). This analysis (and this study in general) did not seek to establish cause-and-effect relationships between the variables.


Results
Dependence and connection between social activities and financial risk-taking intentions
To explore the link between participation in social activities and financial risk-taking intentions among individuals with depression caseness, we examined individuals who were willing or not willing to take financial risks (Fig. 1).[image: ]
Fig. 1Financial risk-taking intentions as a function of participating in social activities


Chi-square analysis revealed that there was significant dependence and connection between participation in social activities and financial risk-taking intentions among individuals with depression caseness. The odds for financial risk-taking intentions were 173% higher among individuals participating in social activities, as compared to individuals who did not participate in social activities (χ2(1) = 200.13, p < 0.001, OR = 2.73, 95% CI: 2.37–3.15).
At the next stage, the study subjects who reported participating in social activities and having financial risk-taking intentions were stratified by age and gender. This stratification demonstrated significant dependence and connection between participation in social activities and financial risk-taking intentions for both genders across all age groups (OR ranged from 1.77, 95% CI: 1.06–2.96, p = 0.030 to 3.47, 95% CI: 2.39–5.03, p < 0.001. Chi-square ranged from χ2(1) = 4.33, p = 0.037 to χ2(1) = 44.87, p < 0.001). Additionally, since the 95% CI highly overlapped, there were no significant differences in the results obtained for both genders and different age groups. (Additional file 1, Subsection 6.1: Stratification by gender within age groups: Dependence and connection between participating in social activities and financial risk-taking intentions). These findings suggest that individuals aged 50 and above participating in social activities are more willing to take financial risks compared to those who do not participate in social activities, with no exceptions in terms of age groups and gender.
To control for other factors that could influence the connection between participation in social activities and financial risk-taking intentions, we considered such control variables as gender, age, marital status, number of children and average household monthly income. Of these, significant predictors for the connection under study were the gender, age, number of children, and the average household monthly income (EUR/1000). For males, the odds for being willing to take financial risks were 58% higher compared to females (OR = 1.58, p < 0.001). Age-wise, each 1-year increase in age lowered the odds of being willing to take financial risks by 4% (OR = 0.96, p < 0.001). Similarly, the odds of an individual being willing to take financial risks were found to decrease as (s)he had more children – by 14% per child (OR = 0.86, p < 0.001). In terms of income, it also displayed a significant connection with financial risk-taking intentions: each 1-thousand euro increase in the average monthly household income increased the odds of taking financial risks by 0.3% (OR = 1.003, p < 0.001). After controlling for the variables above, the odds for being willing to take financial risks were 140% higher among individuals participating in social activities compared to those who did not participate in these activities (OR = 2.40, p < 0.001). One control variable – marital status – was found not to be a significant predictor for the connection under study (Additional file 1, Subsection 7.1: Social activities and financial risk-taking intentions (with control variables)). For all control variables, no significant differences were registered in the connection between participating in social activities and financial risk-taking intentions with and without them (95% CI highly overlapped).

Dependence and connection between social activities and financial risk-taking behavior
In addition to analyzing financial risk-taking intentions, we examined how participating in social activities connects to financial risk-taking behavior as a form of investing in risky financial assets. For this purpose, individuals with depression caseness with and without social activities were examined for their investments in stocks or shares, mutual funds or managed investments accounts and both types of assets (Fig. 2).[image: ]
Fig. 2Financial risk-taking behavior as a function of participating in social activities


There was significant dependence and connection between social activities and investing in risky financial assets among individuals with depression caseness. The odds for individuals investing in stocks or shares were 240% higher (χ2(1) = 180.32, p < 0.001, OR = 3.40, 95% CI: 2.82–4.10), the odds for individuals investing in mutual funds or managed investments accounts were 260% higher (χ2(1) = 151.12, p < 0.001, OR = 3.60, 95% CI: 2.90–4.47) and the odds for individuals investing in both types of risky assets were 397% higher (χ2(1) = 97.97, p < 0.001, OR = 4.97, 95% CI: 3.50–7.05) among individuals participating in social activities compared to those who did not.
At the next stage, the study subjects who reported participating in social activities and engaging in financial risk-taking behaviors were stratified by age and gender. This stratification demonstrated significant dependence and connection between participation in social activities and engagement in financial risk-taking behaviors for both genders in such age groups as 50–59, 60–69 and 70–79 (OR ranged from 1.89, 95% CI: 1.01–3.54, p = 0.048 to 11.68, 95% CI: 3.30–41.43, p < 0.001. Chi-square ranged from χ2(1) = 4.01, p = 0.045 to χ2(1) = 42.38, p < 0.001). As for the age group 80 + , statistical analysis did not reveal significant dependence and connection for males investing in mutual funds or managed investments accounts, and for females investing in stocks or shares. Additionally, no significant dependence and connection was registered between participating in social activities and investing in both types of risky financial assets among both males and females in this age group. At the same time, the 80 + age group revealed significant dependence and connection between participating in social activities and investing in (i) stocks or shares among males (OR = 2.82, 95% CI: 1.09–7.33, p = 0.033, Fisher's exact test p = 0.041), and (ii) mutual funds or managed investments accounts among females (OR = 5.93, 95% CI: 2.60–13.51, χ2(1) = 22.44, p < 0.001). Throughout all age groups, the analysis revealed no significant differences in the results obtained for males and females (95% CI highly overlapped) (Additional file 1, Subsection 6.2: Stratification by gender within age groups: Dependence and connection between participating in social activities and financial risk-taking behavior). These findings suggest that in all age groups under analysis and in both genders, individuals participating in social activities are more willing to invest in risky financial assets compared to those who do not participate in social activities.
To control for other factors that could influence the connection between participating in social activities and investing in stocks or shares, we considered such control variables as gender, age, marital status, number of children and average household monthly income. Of these, significant predictors for the connection under study were the gender, age and the average household monthly income (EUR/1000). For males, the odds for investing in stocks or shares were 42% higher compared to females (OR = 1.42, p = 0.029). Age-wise, each 1-year increase in age lowered the odds of investing in stocks or shares by 2% (OR = 0.98, p = 0.003). In terms of income, it also displayed a significant connection with financial risk-taking behavior: each 1-thousand euro increase in the average monthly household income increased the odds of investing in stocks or shares by 0.3% (OR = 1.003, p < 0.001). After controlling for the variables above, the odds for investing in stocks or shares were 307% higher among individuals participating in social activities compared to those who did not participate in these activities (OR = 4.07, p < 0.001). Two control variables – marital status and number of children – were found not to be significant predictors for the connection under study (Additional file 1, Subsection 7.2: Social activities and investments in stocks or shares (with control variables)).
In addition to stocks and shares, this study also considered another type of risky financial assets – mutual funds and managed investments accounts. For this reason, it appeared crucial to control for factors that could influence the connection between participating in social activities and investing in this type of assets. The control variables included in the analysis were those of gender, age, marital status, number of children and average household monthly income. Of these, significant predictors for the connection under study were the age and marital status. Age-wise, each 1-year increase in age lowered the odds of investing in mutual funds or managed investments accounts by 2% (OR = 0.98, p = 0.024). As for participants with different marital status, those reporting being in a relationship had 53% higher odds for investing in mutual funds or managed investments accounts compared to respondents with no relationship (OR = 1.53, p = 0.022). After controlling for the variables above, the odds for investing in mutual funds or managed investments accounts were 282% higher among individuals participating in social activities compared to those who did not participate in these activities (OR = 3.82, p < 0.001). Three control variables – gender, number of children and average household monthly income – were found not to be significant predictors for the connection under study (Additional file 1, subsection 7.3: Social activities and investments in mutual funds or managed investments accounts (with control variables)).
To look into potential influences of control variables on the respondents’ financial risk-taking behaviors, we decided to analyze the role played by the controls on the connection between participating in social activities and investing in at least one risky financial asset. This analysis did not differentiate between types of assets, focusing instead on at least one positive answer to the question about investing in risky financial assets. The control variables included in the analysis were those of gender, age, marital status, presence of children and average household monthly income. Of these, significant predictors for the connection under study were the age and average household monthly income (EUR/1000). Age-wise, each 1-year increase in age lowered the odds of investing in at least one risky financial asset by 2% (OR = 0.98, p = 0.001). In terms of income, it also displayed a significant connection with financial risk-taking behavior: each 1-thousand euro increase in the average monthly household income increased the odds of investing in at least one risky financial asset by 0.3% (OR = 1.003, p < 0.001). After controlling for the variables above, the odds for investing in at least one risky financial asset were 292% higher among individuals participating in social activities compared to those who did not participate in these activities (OR = 3.92, p < 0.001). Three control variables – gender, marital status and presence of children – were found not to be significant predictors for the connection under study (Additional file 1, Subsection 7.4: Social activities and investments in at least one risky financial asset (with control variables)).
For all control variables, no significant differences were registered in the connection between participating in social activities and all risk-taking behaviors with and without these controls (95% CI highly overlapped).

Percentage of investors in risky financial assets for each social activity
In order to evaluate which social activities had the highest percentage of investors in risky financial assets, the number of cases of investors was analyzed relative to the total participants (investing or not investing in risky financial assets) within each social activity (Fig. 3).[image: ]
Fig. 3Percentage of investors in risky financial assets within social activities. The figure uses a compact letter display (CLD), with any treatments not sharing a letter being significantly different, p < 0.0024 (Bonferroni Correction)


The percentage of investors in risky financial assets in I was higher than and significantly different from VI and VII. The percentage of investors in risky financial assets in I to V was higher than and significantly different from VII.

Frequency of attending social activities among investors in risky financial assets
To understand how often in the last four weeks individuals with depression caseness participated in each social activity, the frequencies for each social activity were analyzed (see Roman numerals as in Fig. 3).
Most individuals participating in social activities I, II, IV and VII attended “Almost every week” (50–67%). Most individuals participating in social activities III and V attended “Less often” (59% and 47%, respectively) and most individuals participating in social activity VI attended “Almost daily” (49%).

Motivation for involvement in social activities among investors in risky financial assets
Among the investors who participated in social activities V and VI, 74% and 83%, respectively, attended the activities because they felt needed. For activities IV and I, 73% and 74%, respectively, attended in order to use their skills or to keep fit. For social activities VII, III and II, 41%, 68% and 84%, respectively, attended because they wanted “To contribute something useful”. In addition, 42% of the investors who participated in social activity VII attended “To meet other people”. The financial motivation was less common — only 1% to 4% of the investors who participated in social activities I, III, VI and VII attended in order “To earn money”.

Dependence and connection between participation in least two social activities and financial risk preferences
As explained in the Methods above, it seems crucial to ensure the robustness of the results by additionally analyzing the dependence and connection between participating in social activities and risk preferences in individuals with depression caseness who reported participation in at least two activities. For this sample, significant dependence and connection was found between participation in social activities and financial risk-taking intentions. The odds for having financial risk-taking intentions were 287% higher for individuals participating in at least two social activities compared to those not participating in any social activities. Compared to individuals that participated in at least one social activity, these odds were also significantly higher (95% CI did not overlap) (Additional file 1, Sect. 3: Dependence and connection between participating in social activities and financial risk-taking intentions and behavior in individuals participating in at least one / at least two social activities).
As for investing in risky financial assets, it is represented by investing in (i) stocks or shares, (ii) mutual funds or managed investments accounts, and (iii) both types of risky assets. For participants in at least two social activities, significant dependence and connection was found between participation in social activities and investing in stocks or shares. The odds for individuals to invest in stocks or shares were 454% higher among individuals participating in at least two social activities compared to those who did not. These odds were also significantly higher than in individuals that participated in at least one social activity (95% CI did not overlap). A different finding was revealed for investing in mutual funds or managed investments accounts as well as both types of investments. Here, the analysis yielded no significant difference between the participants who engaged in at least one vs. at least two social activity/ies (with 95% CI overlapping). At the same time, we did register significant dependence and connection between these types of investments and participation in a social activity for the participants who engaged in at least one vs. zero social activity. The odds for the individuals in question to invest in mutual funds or managed investments accounts and in both types of risky assets were respectively 464% and 831% higher compared to individuals who did not participate in any social activity (Additional file 1, Sect. 3: Dependence and connection between participating in social activities and financial risk-taking intentions and behavior in individuals participating in at least one / at least two social activities).


Discussion
This article examined the link between participating in social activities and investing in risky financial assets among individuals aged 50 + with depression caseness. Furthermore, it studied the differences in financial risk-taking intentions and mapped the percentage of investors within each social activity, their attendance frequency, and motivation for participation using the SHARE Wave 2 database. Previous studies showed that individuals with depression are averse to financial risk, have negative views about their future, and have difficulties managing their money [18, 59, 60]. Therefore, they invest less in risky financial assets (with potentially high returns) [28, 29]. This, in turn, may lower their pension wealth (in the presence of equity premium) and negatively affect their well-being [29, 61].
We found that individuals with depression caseness who participated in social activities were more willing to take financial risks, were less risk-averse, and invested more in risky financial assets compared to individuals who did not participate in social activities. Based on our findings, these connections between participation in social activities and financial risk preferences persisted after controlling for gender, age, marital status, number / presence of children and average household monthly income.
This finding is reinforced by the analysis we undertook for individuals with depression caseness who participated in at least two social activities. This category displayed an even higher willingness to take financial risks and lower risk aversion compared to individuals participating in at least one social activity. They also had significantly higher odds to invest in stocks or shares, compared to individuals participating in at least one social activity. These results indicate the robustness of our findings and suggest a clear connection between social interactions and financial risk preferences.
Another important result was yielded by the analysis of the dependence and connection between participation in social activities and financial risk preferences in three samples: (i) the entire population including those with and without depression caseness, (ii) individuals without depression caseness, and (iii) those with depression caseness. We observed a similar pattern in the results obtained for all three sample groups: participation in social activities was connected to higher risky financial preferences. These findings applied to both financial risk-taking intentions and behaviors, for samples with and without depression caseness. The effect size, as indicated by the odds ratio, was notably stronger in individuals with depression caseness for all risky financial preferences. However, since the 95% CI heavily overlapped between the groups, we found no significant differences in the results among them (Additional file 1, Sect. 5: Dependence and connection between participating in social activities and financial risk-taking intentions and behavior among individuals with and without depression caseness, without depression caseness, and with depression caseness). This raised the question of whether participation in social activities is connected to higher risky financial preferences regardless of depression caseness.
To examine this, we analyzed the percentage of financial risk preferences (both intentions and behaviors) between individuals not participating in social activities from the depression-caseness and non-depression-caseness samples. This served as a baseline unaffected by participating or not participating in social activities. Our findings revealed that among those who did not engage in social activities, individuals with depression caseness exhibited approximately half the level (in percentage) of financial risk-taking intentions (willingness to take financial risks) and behaviors (investing in stocks or shares, mutual funds or managed investments accounts and both types of assets), compared to individuals without depression caseness (Additional file 1, Sect. 8: Financial risk-taking intentions and behavior among individuals not participating in social activities, with or without depression caseness).
Thus, since individuals with depression caseness who did not participate in social activities had about half the positive risky financial preferences compared to those without depression caseness, joining social activities had a bigger impact on them. This may be because they tended to have lower reward motivation, thus being unwilling to engage in potentially rewarding behaviors. Such altered cost/benefit decision-making has been described in a study of effort-based decision-making in subjects with major depressive disorder and healthy controls [62]. In the current study, the introduction of an additional variable — participation in social activities — leveled the financial risk preferences in individuals with and without depression caseness, with the effect size for the former being even larger, probably due to a lower baseline. These results suggest the importance of participating in social activities, especially for individuals with depression caseness.
At the same time, it appeared crucial to control for factors that could influence the connection between the subjects’ participation in social activities and their financial risk preferences. In our paper, these factors included gender, age, marital status, presence/number of children and average household monthly income. One factor that played a significant role in shaping the subjects’ financial risk preferences was found to be gender. In males, the odds for being willing to take financial risks, and for investing in stocks or shares were higher compared to those of females (by 58% and 42%, respectively). These findings align with those reported in other studies on males being more risk seeking in making financial decisions than females [63–67]. Another significant factor was age. Each 1-year increase in age lowered the odds for being willing to take financial risks, and for investing in risky financial assets (by 4% and 2%, respectively). A similar trend was uncovered in a study of possible links between age and tolerance of financial risks. After analyzing over half a million risk questionnaires, its authors reported that risk tolerance slowly declined with age [68]. Finally, income has also been found to be a significant predictor for the connection under study. Each 1-thousand euro increase in the average monthly household income produced a slow rise in the odds of being willing to take financial risks and engaging in financial risk-taking behaviors (from 0.2% to 0.3%). Although the controls above were found to be significant predictors for the connection between the subjects’ participation in social activities and their financial risk preferences, no significant differences were registered in this connection with and without these controls.
As shown above, after controlling for these and other variables, the connection between participating in social activities and financial risk-taking intentions and behaviors still persisted in the SHARE individuals with depression caseness. This finding could be explained by a combination of two factors. On the one hand, studies demonstrate that individuals with depression have anhedonic characteristics, which lead to behavioral avoidance of potentially rewarding environmental contexts [60, 69], and also have pessimistic views and unrealistic expectations about their future [18]. These cause them to be more averse to financial risk [27] and to invest less in risky financial assets [28, 29]. On the other hand, since participation in social activities is associated with a lower risk of depressive symptoms in the elderly [70], participation in social activities serves to buffer the negative effects of their depression. Therefore, when an individual with depression caseness participates in social activities, social interactions may help alleviate some of the depressive symptoms and decrease pessimistic views regarding financial risk-taking intentions. The finding that individuals with depression caseness who did not participate in social activities invested less in risky financial assets could be explained by the claim that depressed individuals struggle to deal with the complexity of managing their money since depression impairs several cognitive abilities such as: attention-switching (takes more effort to refocus), working memory, planning, decision making, and causes overall lack of motivation [59]. The connection between social interaction and financial risk preferences was registered in both genders within all age groups studied (50 and above), indicating that participation in social activities among individuals aged 50 + with depression caseness can help overcome risk aversion, regardless of age or gender. At the same time, we recognize that financial risk preferences can be influenced by a lot of factors that are beyond this research (and beyond the range of data provided by the SHARE database). These factors may include the individual’s emotional state, cognitive capabilities and limitations, impulsivity, personality type and others.
Given that the elderly possess a significant share of the total population wealth (about 30%) [71, 72], and part of the depression symptoms is risk aversion, it is of interest to acknowledge that depression in this population may affect economic decisions and indirectly influence financial markets. Therefore, maintaining and enhancing social activity participation could assist in improving the well-being of older individuals [16, 73] and has the potential to encourage them to invest in risky financial assets. This, in turn, could route this population’s available funds to contribute to their country’s economy.
The percentage of investors in risky financial assets was the highest for those who “Attended an educational or training course” activity and was the lowest for those who have “Taken part in activities of a religious organization (church, synagogue, mosque etc.)” activity. Although participation in religious organizations may offer mental health benefits beyond those offered by other forms of social participation [14], individuals who consider themselves more religious are generally more risk-averse, which might explain the lowest percentage of investors in risky financial assets in this social activity type. This finding about religious individuals having a higher risk aversion is confirmed by other studies [74–76]. One possible explanation for the relation between religiosity and risk aversion is that it is mediated by anxiety [74]. A number of both classic and contemporary studies suggest that people may be motivated to become religious by the fear of uncertainty [77–79]. This role that uncertainty plays in religious beliefs can be attributed, among others, to an individuals’ attempt to distract themselves from frustrated goals, to restore their sense of control [79].
On the other hand, the highest percentage of investors in risky financial assets was registered among those who “Attended an educational or training course” activity. This could be explained by the positive impact that adults’ participation in educational programs has on their life satisfaction on the emotional, physical and cognitive/intellectual levels. When analyzing educational programs for older adults, a 2017 study specifically focused on physical activity programs, art programs and technologies learning programs. Having conducted semi-structured interviews, its author reported an increase in the participants’ evaluation of their social connectedness, optimistic outlook and gratitude. They attributed a higher emotional, physical, cognitive satisfaction to the possibility to interact with their peers or with younger people as part of an educational program [80]. Similar personal, mental, social and physical benefits were reported in another study into the role of lifelong education [81].
Of particular value for adults can be educational programs in information and communication technologies (ICT). Research shows that older adults who learned ICT and practically utilized their knowledge showed better self-control, and lower rates of depression and loneliness [82]. Better self-control seems a necessary prerequisite for the ability to take risks, including financial risks.
As seen from the analysis of the subjects’ motives for participation, in activities attended by a relatively high percentage of investors in risky financial assets, the investors were not motivated by the desire “To earn money”. Thus, although individuals invested more in risky financial assets and participated in these activities, their motivation for participation was not for profit. This demonstrates again that participation in social activities promotes investments in risky financial assets through mental and psychological paths [10, 16], which indirectly affect financial risk-taking intentions and behaviors.
As for risk-taking behaviors, they may be represented not just by owning risky financial assets (as considered in this paper), but also having supplementary health insurance (as approached by Cobb-Clark et al., [22]). According to their study on depression, risk preferences, and risk-taking behavior, depressed individuals often exhibit risk aversion in different behaviors related to financial risk-taking. Among these, the study considers such behaviors as having supplementary health insurance and owning risky assets. The absence of supplementary health insurance coverage may leave individuals vulnerable to unforeseen health-related expenses. On the other hand, deciding not to invest in risky financial assets, they may miss out on opportunities for wealth accumulation and financial growth. Moreover, this tendency towards financial risk aversion may compound existing financial insecurities (ibid.).
Therefore, interventions aimed at reducing financial risk aversion may have the potential to foster greater financial security and stability in the 50 + adult population. It should be borne in mind that the elderly have been historically considered a vulnerable population, both physically and economically. While life expectancy and quality of life have considerably improved within the lifetime of the Baby Boom generation, the income of many of them is still close to the poverty baseline [83]. A regulatory system providing them with adequate social support would thus improve the welfare of this age group [84]. Our findings have important implications for healthcare policy. Without suggesting causal relationships, they shed light on the link between participating in social activities and financial risk preferences and prioritize policy efforts. One way to do it is making the responsibility of national healthcare authorities to develop policies for facilitating the participation of adult populations in social activities most effective in reducing the participants’ financial risk aversion. These activities are primarily educational and training events. It stands to reason that the costs required for implementing the policies above and organizing these social events should be also covered by health organizations. After all, these events may result in improvements in the population's mental health, lower risk of late-life depression, and lower hospitalization rates — all of which will bring financial benefits to the national healthcare system. A secondary outcome generated by the social engagement policies above could be additional cash flows into the country’s economy. Improved mental health will help individuals to reduce their financial risk aversion and express more interest in channeling the funds available to them into the country’s economy.
This study had some limitations. Since the period of the risky financial assets acquisition was not measured, the claim that at least some of the population had risky financial assets before they participated in social activities cannot be rejected. However, this does not conflict with the finding that individuals participating in social activities invested more in risky financial assets when compared to the non-participating group. An additional limitation is that since the SHARE dataset is not connected directly to an objective patient medical database, it is unknown whether individuals categorized as having depression caseness (according to the EURO-D scale) were diagnosed with clinical depression. However, previous studies demonstrated that the EURO-D scale provides a good assessment of developing clinical depressive disorder when using an optimal cutoff point of 4 depressive symptoms or above [43, 48], as was used in this study. The fact that our analysis is based on self-report data not backed by physical evidence can also be viewed as a limitation. Finally, caution is advised when interpreting the connections established in this study. Being informative in characterizing individuals aged 50 + with depression caseness, they do not imply any cause-and-effect relationships between the variables.

Conclusions
The results of this study suggest that participation in social activities serves as a mediating factor for overcoming the negative effects of depression. In turn, this effect may increase the financial risk-taking intentions and behavior in favor of investing in risky financial assets that have the potential to improve the financial future of 50 + individuals. Considering higher depression rates in this age group caused by COVID-19, it seems important to engage such individuals in social activities in order to overcome their financial risk aversion associated with lack of social engagement. Thus, engaging 50 + individuals in social events can improve their financial well-being. These findings can be utilized by healthcare authorities as the guidelines for updating their policies and encouraging individuals with depression to regularly participate in various social events.
Applying this recommendation to the Israeli context, the Ministry of Health should encourage the HMOs to expand their spheres of influence by funding and facilitating the participation of older adults in social activities, particularly those of educational or training character. This can potentially bring two positive financial outcomes on the national level. First, it may improve the population's mental health, lower their risk of late-life depression, and thus save HMOs’ costs by reducing hospitalization-related expenses. Second, enjoying better mental health, individuals aged 50 and above may become less risk-averse and more willing to channel the funds available to them into the country’s economy.
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