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Abstract 

Religious rituals are associated with health benefits, potentially produced via social bonding. It is unknown 

whether secular rituals similarly increase social bonding. We conducted a field study with individuals who 

celebrate secular rituals at Sunday Assemblies and compared them with participants attending Christian rituals. 

We assessed levels of social bonding and affect before and after the rituals. Results showed the increase in 

social bonding taking place in secular rituals is comparable to religious rituals. We also found that both sets of 

rituals increased positive affect and decreased negative affect, and that the change in positive affect predicted 

the change in social bonding observed. Together these results suggest that secular rituals might play a similar 

role to religious ones in fostering feelings of social connection and boosting positive affect.  

Keywords: Rituals; Social Bonding; Positive Affect; Secular; Religious 

Introduction 

There is a substantial body of research demonstrating beneficial health and wellbeing effects that stem 

from the attendance of religious rituals [for an overview, see 1]. The current evidence suggests that the benefits 

of religious ritual attendance include improved wellbeing [2], as well as protection against all-cause mortality 

[3-6], depression [7-9], suicidality [10] and immune dysfunction [11]. Moreover, VanderWeele [1] notes that 

many of these positive effects appear to be best maintained when ritual attendance is at least once per month. 

Much of this literature was conducted in western, democratic nations, and within Christian settings, though 

there are some notable exceptions to this [12-14].  

A classical assumption of sociological and anthropological sciences is that that one of the primary 

functions of religion is to promote group solidarity [e.g. 15]. Dunbar [16] has suggested that religious rituals 

developed as a mechanism to help form and maintain social bonds in groups of humans in particularly 

effective. A wealth of evidence supports this theory, showing that many of the behaviours that are incorporated 

into religious rituals lead to feelings of social bonding, such as joint attention [17-19], shared goals [20], 
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synchronised movement [21-23], music making [24-26], eating [27], and moderate alcohol consumption [28, 

29]. Accordingly, religious rituals that incorporate a multitude of these behaviours should foster bonds 

efficiently [16].  

Recently, Charles and colleagues [30] provided the first evidence that religious rituals (Christian and 

Afro-Brazilian) directly increase feelings of social bonding with other attendees. They collected data in over 

20 religious rituals in the UK and Brazil, assessing self-reported levels of social bonding before and then after 

the rituals. Their results showed that taking part in these rituals significantly increased social bonding towards 

the group. They also reported that increased social bonding was significantly predicted by an increase in 

positive affect, a decrease in negative affect, a purported increase in endorphins (as reflected by increases in 

pain threshold) and by feelings of connection to God during the ritual, but not by age, gender, or religiosity.  

This not only demonstrated that rituals lead to social bonding, but also provided support for the 

hypothesis that emotional state – and more specifically positive affect – is related to feelings of social 

connectedness [19, 31, 32]. This ‘Broaden and Build’ hypothesis [17, 19, 32, 33] suggests that positive affect 

leads to wellbeing improvements via the broadening of social relationships which then builds an individual’s 

social support network. The broadening is said to occur as positive affect allows for an increasing scope of 

attention and behaviours to facilitate bonding with others. This hypothesis also serves as the basis for the 

proposal that the link between religion and wellbeing stems from changes in positive affect [34, 35], which in 

turn can lead to improved social bonding, and  wellbeing [36]. Therefore, the mechanism by which religious 

rituals lead to social bonding could be by incorporating behaviours that lead to positive affect, which then 

contributes to social bonding.  

There is increasing evidence for the link between social bonding and health: having strong social 

bonds has been shown to lead to improved health outcomes compared to those who lack them [37, 38], in the 

form of reduced mortality [39, 40] and lowering levels of depression, suicidality, and immune dysfunction [41, 

42]. These health benefits overlap with those that religious rituals are purported to provide [1]. Consequently, 

the Broaden and Build hypothesis links religious ritual to wellbeing via positive emotions’ role in broadening 

social bonding [34, 35]. 
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Charles and colleagues [30] also showed that the feeling of connection to God during the ritual 

positively predicted changes in social bonding, albeit to a lower level than affect. How this connection to a 

higher power leads to increased social bonding is unclear, however. It could be that connection to a higher 

power directly leads to further feelings of connectedness, or it could lead to affect changes, which in turn 

would promote bonding with others. It may be that attachment to God leads to some of the improved wellbeing 

effects that stem from religiosity [43, 44]. However, Pirutinsky et al. [44] also showed that, in addition to 

attachment to God, social support significantly predicted the protective effects of religion against mental health 

problems. This raises the following questions: which aspects of rituals are particularly apt at providing 

wellbeing effects, and what role a connection to God plays? What of rituals that are not religious? 

Secular Rituals 

As we progress further into the 21st century, growing numbers of individuals are identifying as non-

religious. In 2012, 16% of the world population reported no religious affiliation [45] and these numbers are 

growing in several countries, such as the UK [46, 47], the USA [48], and other Western countries [49]. Given 

the positive health effects associated with religious attendance [1], leaving religion or not having a religion, 

and thus not attending religious rituals, means the positive effects of such rituals can no longer be reaped.  

There have, however, been efforts to counteract the loss of religious rituals. For over two centuries 

there have been attempts at creating secular rituals that mimic religious rituals, such as Comte’s Church of 

Positivism, established in the 1800s [50]. The Church of Positivism, which had the ambitious aim of becoming 

the ‘Religion of Humanity’, held regular services at their own temples in the UK, France and Brazil, though 

with time they failed to recruit new members and have mostly closed down [the last remaining active church is 

located in the south of Brazil; for a recent documentary, see 51].  

A more recent, and thus far successful, attempt to develop a secular ritual is that of the Sunday 

Assembly. This movement was initiated in London, England in 2013 by Sanderson Jones and Pippa Evans, as 

a way of “doing church without god” [52]. This regular Sunday ritual intentionally mimics Christian 

Evangelical services with traditional hymns being replaced by popular songs with positive messages, such as 
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U2’s ‘It’s a Beautiful Day’. Instead of a sermon, a TED-style informative talk is given on various topics, from 

the importance of local flora on the community’s sense of identity to talks on gender equality in modern 

society. Were one to see a video of a Sunday Assembly taking place without sound, it would be largely 

indistinguishable from many evangelical churches. Since its inception, the Sunday Assembly has grown to 

become an international brand of secular ritual, with 22 Assemblies in Europe, another 22 in North America, 

and five across Australia and New Zealand at the time of writing (see https://sundayassembly.online/find-an-

assembly/ for a full list).  

 Price and Launay [53] recently conducted a longitudinal study with the flagship Sunday Assembly in 

London to better understand some of the impacts on wellbeing that being part of such a group can provide. 

Their results suggest that attending the Sunday Assembly services significantly improved a composite measure 

of wellbeing. In the discussion of their paper, Price and Launay [53] hypothesise that the improved wellbeing 

they found may stem from the social connections made at Sunday Assembly, not unlike connections found in 

religion and health research [e.g. 54].  

Some researchers believe that religion provides health benefits in ways that secular means cannot  

such as through the sense of meaning that religion provides [e.g. 55]. However, Galen [56] has suggested that 

the link between religiosity/spirituality and factors that lead to well-being stems from a congruence fallacy, 

where religiosity/spirituality is not adequately compared to secular equivalents. In this study we sought to test 

for the first time whether a secular ritual increased the feelings of social bonding with others in a similar way 

to a religious ritual. To do so, we recruited participants from Sunday Assembly services, as well as matched 

Christian churches, and measured levels of social bonding before and after the rituals. Our hypotheses were 

that: ([1)] as the Sunday Assembly ritual mimics Sunday church ritual, social bonding will significantly 

increase at ritual follow-up; ([2]) The change in social bonding would not be significantly different between 

participants attending a church service from those attending Sunday Assembly services. As there is research 

suggesting that emotional state/affect is related to feelings of social connectedness [19, 30-32], ([3]) we 

expected that positive changes in affect would predict an increase in social bonding, where increased positive 

affect and decreased negative affect would lead to an increase in social bonding.  
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Method 

Participants 

Adult (>18 years) participants were recruited from four Sunday Assemblies in the UK; (a) Central 

London, (b) Reading, (c) Bristol and (d) London, East End. Four churches from a large dataset [30] were 

chosen as close matches for total congregation size and level of education.  

49 (Mage = 39.6, SDage = 12.24) participants were recruited from Sunday Assemblies, of which 16 

identified as male, 32 as female and one identified as non-binary, and these were matched with 50 (Mage = 

57.8, SDage = 18.08) participants from churches, of which 34 identified as female and the remainder as male. A 

total of 99 participants (Mage = 48.2, SDage = 18.21) were included in the study.  

Materials 

Social bonding. 

This scale consists of six questions. Five of these were measured on a 7-point Likert scale: “1, not at 

all”, “2, Very slightly”, “3, A little”, “4, Moderately”, “5, Quite a bit”, “6, Very much”, and “7, extremely”. 

For the Sunday Assembly participants, these five questions were: (one) “At this moment, how connected do 

you feel to the people in this Sunday Assembly?” [adapted from 57]; (two) “At this moment, how emotionally 

close do you feel to the other members of this Sunday Assembly as a whole?”; (three) “Thinking about 

everyone in this Sunday Assembly now, how much do you trust the others in this group?”; (four) “How much 

do you like the people in this Sunday Assembly overall?” [adapted from 58]; and (five) “Thinking about 

everyone in this Sunday Assembly now, do you feel you have a lot in common with others in this 

congregation?” [adapted from 59]. The last question was the pictorial Inclusions of Others in Self scale [IOS; 

60], which is a series of seven pairs of circles that go from not overlapping (one) to heavily overlapping 

(seven) to picture how much one’s self-identity overlaps with others/the group (see Fig 1). Answers to these 
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questions were averaged into a single social bonding score. For the church populations, we used the same 

phrasing but references to “this Sunday Assembly” were replaced with “your congregation” e.g. “At this 

moment, how connected do you feel to the people in your congregation?” 

[ FIGURE 1 TO GO ABOUT HERE] 

Raykov and Marcoulides [61] and Savalei & Reise [62] suggest conducting a factor analysis on any 

data that is being used to create an average or summed score to check for which measure of reliability should 

be used. We conducted such a factor analysis (see analysis script) and found that all items loaded onto a single 

factor, with mean factor loadings were above 0.7, suggesting that the assumption of essential tau-equivalence 

was not violated. As such Cronbach’s alpha and McDonald’s omega should be equal. Here we present only the 

alpha values, but the analysis script also provides omega values for those sceptical of alpha due to recent 

critical articles [e.g. 63, 64, 65]. Internal reliability for the social bonding measure in the Sunday Assembly 

participants was α = .93, 95% CI [.90, .96] before the ritual and α = .93, 95% CI [.90, .96] for the post-ritual 

measure, providing evidence of high scale reliability. For the church participants, these scores were α = .94, 

95% CI [.91, .96] and α = .89, 95% CI [.84, .93] for the pre- and post-ritual measures, respectively. The 

internal reliability for all participants is α = .93, 95% CI [.91, .95] and α = .91, 95% CI [.88, .94] for the pre- 

and post-ritual measures, respectively, also providing evidence of high internal reliability. 

Affect 

We used the Positive And Negative Affect Scale [PANAS; 66] to collect data on the emotional state 

of participants both before and after ritual participation. The PANAS asks participants to say how much they 

are feeling 20 emotions (10 positive, 10 negative) “at this moment” measured on a 6-point Likert scale, from 

zero to five, where zero is “not at all” and five is “very much”. Examples of positive emotions include 

Figure 1. The inclusion of others in self (adapted from 60) question used as part of the social 
bonding scale.  
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‘Interested’, ‘Proud’, and ‘Inspired’, examples of negative emotions include ‘Nervous’, ‘Upset’ and ‘Irritable’. 

Watson and colleagues [66] sum the values for the 10 emotions for both positive and negative to provide two 

scores: the sum of the scores for positive emotions, PANAS+, and the sum of scores for the negative emotions, 

PANAS–.  

Other measures 

Religion and Spirituality. Sunday Assembly participants were asked to rate how religious and spiritual 

they considered themselves to be, each on a scale of one to seven, where one meant “Not at all” and seven was 

“Extremely so”. Church participants had only been asked to self-rate how religious they considered themselves 

to be. 

Demographic information (age, gender identity, level of education) was recorded.  

Connectedness to God/Something Bigger. Sunday Assembly participants were asked after their ritual: 

“During today’s Sunday Assembly, did you feel connected to something bigger than yourself, like the 

universe, and/or feel a sense of awe or wonder?” This was considered analogous to a sense of awe or wonder 

that may be felt when connected to the divine in a religious ritual, and church participants were asked after 

their service “During today’s service, did you feel connected to God, Jesus, and/or the Holy Spirit?”  

Procedure 

Assembly Recruitment. Initial contact was made at the flagship London Sunday Assembly. Once the 

flagship Assembly confirmed their participation, contact was made with other Assemblies. A total of four 

assemblies, including Central London, agreed to take part.  

Participant Recruitment. Ahead of our attending an Assembly, the Assembly alerted attendees that we 

would be there via newsletter communications, Facebook posts, and announcements at the previous month’s 

Assembly. On the day of the Assembly, researchers arrived 1 hour before the start of the Assembly. Attendees 

to the Assembly who arrived anytime between 45 minutes to 5 minutes before the Assembly began were 
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provided with information sheets. Those who opted to take part and met the inclusion criteria were provided 

with a consent form before taking part.  

Participants who took part were provided with a questionnaire, which had an ID code on the front 

unique to each participant, to ensure anonymity. The pre-Assembly section of the questionnaire contained the 

PANAS, social bonding questions, and their self-reported level of religiosity and level of spirituality. Halfway 

through the questionnaire, there was a two-page break which alerted participants that this was the end of the 

pre-Assembly section. Participants’ names were then noted on a post-it note and attached to the questionnaire 

to match it with the same participant after the Assembly.  

After the Assembly, participants returned to the researchers and filled in the post-Assembly half of the 

questionnaire, which re-measured both PANAS and social bonding and demographic information. The post-it 

notes were collected and destroyed to ensure anonymity of the data. After this, the data collection was 

completed. The same procedure was used for church participants.  

Data Analysis 

A power analysis was conducted to determine the appropriate number of participants. Based on the 

data reported by Charles et al. [30], the effect size of change in social bonding from before to after a religious 

ritual was given by both the conservative rR , [67, 68] and the ‘simple difference’ effect size rK [69]. . Charles 

and colleague’s [30] UK religious ritual effects had an effect size of rR = .34 and rK = .62,which converts to a d 

of 0.72 or 1.58, respectively Using G*Power [70], and a one-tailed Wilcoxon-Signed-Rank test (non-

parametric, within-participant design) in the t-test family with the distribution assumed to be the minimum 

asymptotic relative efficiency [the most conservative distribution assumption; 71], α = 0.05, Power (1-β) = 

0.80, and an effect size of d = .72, we calculated that 16 participants would be needed to have an appropriately 

powered study for testing the first hypothesis, suggesting this study is appropriately powered.  

A similar power analysis for hypothesis two (the comparison between churches and Sunday 

Assemblies) was also conducted. To detect an interaction effect (before/after ritual interacting with ritual type) 

using an ANOVA, an effect size of f = .36 (converted from r = .34), α = 0.05, Power (1-β) = 0.80, 2 groups, 2 
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measurements, nonsphericity correction of 1 and a correlation among repeated measures of 0.75 (calculated 

from the data collected in this study), a total of 10 participants would be needed to find a within-factors and/or 

an interaction effect and 56 total participants to find a between factors effect, suggesting this study is 

appropriately powered.  

Results 

The full analysis script and anonymised dataset have been made available in the supplementary materials. 

Effect of Sunday Assembly attendance on social bonding 

A Shapiro-Wilk test was conducted to check whether data met the assumptions for parametric testing. 

The pre-meeting SB6 score (W = .977, p = .433) was not significantly different from normal, but the post-

meeting SB6 score (W = .952, p = .047) was. Therefore, non-parametric tests were used. 

To test the hypothesis that there would be an increase in self-reported social bonding, from before to 

after the Sunday Assembly ritual, a one-tailed, non-parametric Wilcoxon signed-rank test was conducted. As 

predicted, post-Assembly scores (M = 4.96, SD = 1.16, Mdn = 5.17) were significantly higher than at pre-ritual 

(M = 4.27, SD = 1.26, Mdn = 4.33, Z = 5.02, p < .001, rR = .51, rK = .84).  In this case these results suggest a 

‘moderate-to-high’ effect size according to Fergusson’s criteria for social science (Fergusson, 2009). These 

results remain significant when using a two-tailed test (p < .001), and when using the Bonferroni correction for 

multiple comparisons to account for the follow-up analyses, below (p < .001). 

Comparing bonding between church and Sunday Assembly  

Both pre- and post-service social bonding scores for church participants were significantly different 

from normally distributed (W = .927, p = .004 and W = .939, p = .011, respectively). Therefore, a non-

parametric form of ANOVA was used for the analysis. 

Using the nparLD package of the R coding language, a non-parametric within-between ANOVA was 

run via the f1.ld.f1 function [72]. The nparLD package’s functions provide an ANOVA-like statistic with the 
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denominator degrees of freedom listed as infinite. The f1.ld.f1 function found that there were significant main 

effects of both time (F (1, ∞) = 52.06, p < .001) and ritual group (F (1, ∞) = 4.38, p = .036), but there was no 

significant interaction effect (F (1, ∞) = 3.77, p = .052). As seen in Fig 2, there was a significant increase in 

social bonding from before to after both ritual types, and there was a significantly higher level of social 

bonding at both time points for participants at church than at Sunday Assembly, but there was no significant 

interaction. In other words, the increase from before to after the ritual was not significantly different between 

groups.  

Note that effect sizes cannot be directly calculated using the non-parametric within-between ANOVA. 

However, Feys [73] notes that for non-parametric within-between ANOVA tests involving only two time-

points (pre-post), there are several alternative ways that effect sizes might be estimated. For completeness, we 

carried out four alternatives suggested by Feys [73], results of which can be found in the analysis script in the 

supplemental materials. 

We then tested whether affect, as measured by the PANAS, changed from before to after the Sunday 

Assembly. The pre-meeting PANAS+ (W = .976, p = .445) was not significantly different from normally 

distributed, however the post-meeting PANAS+ measure (W = .939, p = .017) and both pre- (W = .861, p < 

.001) and post-meeting (W = .738, p < .001) PANAS- measures were significantly different from normal. 

Consequently, non-parametric Wilcoxon signed-ranks tests were conducted. 

[ FIGURE 2 TO GO ABOUT HERE] 

A two-tailed Wilcoxon signed-ranks test showed that there was a significant change in positive affect, 

with an increase in positive affect from before (M = 26.21, SD = 9.23, Mdn = 24.0) to after the Sunday 

Assembly ritual (M = 31.68, SD = 11.57, Mdn = 32.0, Z = 3.90, Bonferroni-corrected p < .001, rR = .40, rK = 

Figure 2. Notched boxplot showing pre-ritual and post-ritual social bonding in Sunday 
Assembly (blue) and Church (red) participants. The notch (indent) around the median shows 
the 95% confidence interval. The whiskers are +/- 1.5*IQR from the upper and lower quartiles. 
The diagonal lines show the mean change for the two sets of participants. 
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.60), as well as a significant decrease in negative affect (PANAS-) from before (M = 5.00, SD = 4.10, Mdn = 

4.0) to after the ritual (M = 3.30, SD = 4.23, Mdn = 2.0, Z = 2.41, Bonferroni-corrected p = .047, rR = .25, rK = 

.44). These results suggest that there was a moderate effect of taking part in secular ritual on positive affect and 

a small effect on negative affect. Fig 3 shows these results and includes the matched church data for 

comparison.  

 [ FIGURE 3 TO GO ABOUT HERE] 

Table 1: Multiple linear regression predicting change in social bonding  

Variable B 95% CI β t Sig. (p) 

(Constant) - .00 [-.23, .23]   0.00  >.999 

ΔPANAS+  .70 [.45, .95] .70  5.66 <.001 

ΔPANAS-  .14 [-.11, .39] .14  1.15  .257 

Note: R2 = .432, 95% CI = [.19, .58] 

Figure 3. Notched boxplots showing pre-ritual and post-ritual (a) PANAS+ and (b) PANAS- in 
Sunday Assembly (blue) and Church (red) participants. The notch (indent) around the median shows 
the 95% confidence interval. The whiskers are +/- 1.5*IQR from the upper and lower quartiles. The 
diagonal lines show the mean change for the two sets of participants. 
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The role of affect on social bonding 

We then examined whether this change in affect predicted the significant change in social bonding we 

observed in Sunday Assembly participants. First, we visualised the Sunday Assembly data using a correlation 

plot (See Supplementary Fig A, in S1 Figures).   To test our hypothesis that affect change predicted social 

bonding change, we conducted a multiple regression for Sunday Assembly participants with PANAS+ and 

PANAS- as predictors. Both social bonding and the PANAS subscales were standardised for the regression 

analysis. A multiple regression showed that there was a significant model (F(2,44) = 16.76, Bonferroni-

corrected p < .001, R2 = .432, Radj
2 = .407), with change in PANAS+ being a significant positive predictor of 

change in social bonding score, but not PANAS- (see table 1).  

Exploratory analyses 

 In their work on religious ritual, Charles, van Mulukom and colleagues [30] found that the feeling of 

connection to something bigger was also a significant predictor of social bonding. Further, Price and Launay 

[53] suggested that research should account for the length of time one had been attending Sunday Assembly to 

determine if this plays a role in some of the effects seen. As such, we conducted an exploratory correlation 

analysis and created a correlation plot to visualise the analysis. As shown in supplementary Fig A in S1 

Figures, both the length of how long one had been attending the Sunday Assembly and the feeling of 

connection to something bigger were positively correlated with social bonding change. Moreover, baseline 

social bonding score may play a role in the level of change in bonding, i.e. the lower the starting score, the 

larger the change. Consequently, we conducted stepwise multiple linear regressions to include the control 

variable of baseline social bonding score, the level of connection to something bigger and how long (in 

months) participants had been attending Sunday Assemblies. Control variables of age, education, self-rated 

spirituality, and self-rated religiosity were also added to the stepwise process to determine if they played a role.  
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The stepwise regression analysis was conducted using the stepAIC function in the MASS package in 

R. This conducts a stepwise regression using the Akaike Information Criterion [AIC; 74]. An AIC provides a 

numerical indicator of the ratio between the goodness of fit of the model and the simplicity of the model. The 

lower the AIC value, the lower the level of information loss, meaning it is a better, more parsimonious model 

(or more likely to be indicative of the true model). The absolute AIC values are not important, but the relative 

values are compared. The model with the lowest AIC value is the most parsimonious model that best fits the 

data. This can be run in one of three ways: (one) backwards (aka backwards elimination), starting from a full 

model with all predictor variables and iteratively removing the predictors that contribute the least to the model; 

(two) forwards, starting with a null model and adding predictor variables iteratively until the model no longer 

improves, or (three) both, where a combination of the two methods is used to determine the best model. The 

both-direction method starts with no predictors and add predictors that contribute the most value (like the 

forward method) then removes any variables that no longer provide an improvement to model fit (like the 

backward method). The default method in the stepAIC function is ‘both’, as this allows predictors to be added 

and removed at each step, and is best used if conducting exploratory analyses [75, 76]. 

A both-direction stepwise regression converged on a final model where four variables were included: 

baseline social bonding, PANAS+ change, connectedness to something bigger and age. The final model was 

significant (F(4,42) = 23.67, p <.001, R2 = .693, R2
Adj = .663), and showed that change in social bonding was 

significantly predicted by baseline social bonding, PANAS+ change, and connectedness to something bigger. 

Including age improved the model, but it was not a significant predictor (see Table 2).  

Table 2: Final model after both-direction stepwise multiple linear regression predicting change in social 

bonding in Sunday Assembly participants 

Variable B 95% CI β t Sig. (p) 
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Church exploratory analyses 

First data were plotted on a correlation plot to visualise the data (see Supplementary Fig B in S1 

Figures). As with the Sunday Assembly data, a stepwise regression was conducted on the matching church 

participants to see if similar results were found in the matched participants. The full model included the same 

predictors and control variables the Sunday Assembly participants apart from spirituality, as self-rated 

spirituality was not measured in the survey for church participants. The both-direction stepwise regression 

converged on a final model where five variables were included, baseline social bonding, PANAS+ change, 

PANAS- change, connectedness to God, and length of attendance. The final model was significant (F(5,41) = 

6.90, p <.001, R2 = .457, R2
Adj = .391), and showed that change in social bonding was significantly predicted 

by baseline social bonding, PANAS+ change, and length of time one had been attending. Connectedness to 

God, and PANAS- change improved the model, but were not significant predictors (see table 3).  

 

(Constant) - .00 [-.17, .17]   0.00  >.999 

Baseline social bonding  - .48 [-.65, -.30] -.48  -5.47 <.001 

ΔPANAS+  .50 [.30, .70] .50  5.09 <.001 

Connected to Something Bigger  .31 [.11, .51] .31  3.10  .003 

Age .01 [-.00, .03] .16 1.88 .068 

Note: R2 = .693, 95% CI = [.48, .77] 
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Table 3: Final model after both-direction stepwise multiple linear regression predicting change in social 

bonding in church participants 

Variable B 95% CI β t Sig. (p) 

(Constant) - .00 [-.23, .23]   -0.00  >.999 

Baseline social bonding  - .42 [-.69, -.15] -.42  -3.13 .003 

ΔPANAS+  .40 [.12, .68] .40  2.85 .007 

ΔPANAS- - .17 [-.41, .07] - .17  - 1.43 .161 

Connected to Something Bigger  .27 [-.02, .56] .27  1.88  .067 

Months Attended .27 [-.00, .03] .27 2.20 .033 

Note: R2 = .457, 95% CI = [.16, .57]  
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Discussion 

Religious rituals occur in all human societies [77], and they seem to confer various benefits to those 

who take part [1]. It has been suggested that rituals are evolutionarily adaptive by helping foster social bonds 

[16]. This hypothesis has received some support from field research on religious rituals [30] and from a large 

body of research showing social bonds provide health benefits [39-41]. It has also been proposed that attending 

secular rituals, such as Sunday Assembly meetings, may lead to improved wellbeing [e.g., 53]. However, 

whether the social bonding effect reported from religious rituals is also seen in secular rituals that mimic the 

behaviours of religious rituals had not been tested before. This study of participants from Sunday Assemblies 

provides the first evidence that the fostering of social bonds occurs in a secular ritual setting. We compared 

this to a matched group of individuals from four Christian churches. The results showed that social bonding 

improvements are of a similar level at both Sunday Assembly and religious ritual settings.  

Follow-up analyses found that the increase in social bonding from before to after the Sunday 

Assemblies was positively predicted by the change in positive affect, as has been found for churches across the 

UK [30], but not negative affect. These findings are in line with the ‘broaden and build’ hypothesis, which 

suggests that positive emotions increase the scope of one’s attention to others to allow for the formation of 

social connections, which themselves lead to improved mental wellbeing [19, 34, 35]. This hypothesis has also 

been used to suggest that link between religion and wellbeing stems from changes in positive affect [34, 35], 

which in turn leads to protective social benefits, such as social support [36].  

Stepwise regression analysis found that neither level of spirituality nor level of religiosity played a 

significant role in social bonding change, despite both variables having been related to wellbeing in the past 

[78]. This could be the result of the methodology of previous studies, which have often used attendance of 

religious services as a measure for religiosity itself [1, 79], which could conflate the effect of ritual attendance 

with religiosity and/or spirituality.  Diener and colleagues [36] have noted that the reported relationship 

between religiosity and wellbeing is conditional on social support and social structure. This may explain why 

religiosity did not directly predict social bonding change in either Sunday Assembly or church participants. 

Price and Launay [53] have specifically suggested that future research should account for the length of time 
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one had been attending Sunday Assembly, to see if this could explain the wellbeing effects they reported. In 

the stepwise regression model, the length of attendance did not add predictive value for the change in social 

bonding in the Sunday Assembly participants. If, as Price and Launay [53] suggest, the improved wellbeing 

stems from social bonding, this may suggest that protective effects of participating in secular ritual could occur 

quickly. We must note, though, that we likely failed to detect this effect for Sunday Assembly participants 

because there were a number of people attending the ritual for the first time in the Sunday Assembly 

population, which was not the case with the Christian church participants, for whom we found that length of 

attendance predicted strength of social bonding. Future research should attempt to account for the effect of 

newcomers on social bonding during group rituals.  

This work is the first to demonstrate that secular rituals, much like religious rituals, promote feelings 

of social bonding. However, we acknowledge that there are limitations to this study. Firstly, this study was not 

pre-registered. Given the changes suggested by those promoting Open Science methodologies since the advent 

of the replication crisis [80-82], the methods and analysis plans could have been registered in advance of 

conducting the study. Though pre-registration was not done in this case, the full anonymised dataset and the 

research materials are provided in supplementary materials in accordance with other Open Science practices, 

and a power analysis was provided to support the sample size used in this study.  

Another limitation is that we only conducted research with one type of secular ritual, the Sunday 

Assembly meetings. Sunday Assembly meetings are not the only secular ritual that mimic religious ritual, with 

other examples including the Church of Positivism [50] – still active in Brazil – and the Religious Humanism 

movement in the United States.  

One avenue for future research is to conduct studies investigating whether the positive health effects 

found in those who regularly attend religious rituals can also be seen in those who regularly attend Sunday 

Assemblies or other similar non-religious rituals that mimic the behaviours of religious rituals, compared to 

those who do not attend such rituals. Examples of such positive health effects are better immune function and 

lowering levels of all-cause mortality [3-6], depression [7-9, 83, 84] and suicidality [1]. Here, we have 

examined the role of ritual on social bonding. However, to better understand the mechanisms underlying the 

protective factors that have previously been related only to religious participation, future research could 
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compare health outcomes from those who attend secular rituals to those who do not, while taking affect and 

social bonding into account. We also recommend that, much like in our research,  social bonding factors be 

explicitly measured in future ritual and health research, as this may provide a more comprehensive 

understanding of the mechanism by which ritual attendance appears to improve wellbeing. 

Future research can also look more widely at gatherings of secular groups, which are not 

intentionally ‘rituals’ but nonetheless may create a sense of connection to something bigger than oneself. 

A variety of gatherings may function as a form of ‘implicit religion’ [85-87], such as sporting events 

where one feels connected to a team spirit [88, 89], thus creating social bonds in ways similar to religious 

rituals. Conducting research in such settings would allow us to better understand the nature and effects of 

ritual-like social bonding in secular contexts. 

Conclusion  

Throughout the first two decades of the 21st century, levels of religiosity have been on the decline in 

many Western countries [45-49]. This may be worrying to some, as there is a wealth of evidence from the 

religion and health field demonstrating that participation in religious activities provides a variety of health 

benefits [1]. However, some research suggests that secular rituals, such as the Sunday Assembly, may provide 

some boost wellbeing [53]. It is thus possible that the mechanism by which health benefits arise from religious 

participation are not exclusive to religious rituals. Dunbar [16] provides one possible explanatory mechanism 

underlying the positive health benefits that seems to stem from rituals: the formation of social bonds. Previous 

research has demonstrated that religious rituals lead to social bonding [Charles, van Mulukom et al., 30] and 

that social bonding leads to better health outcomes [39-41]. In this study we have demonstrated that secular 

rituals, in the form of Sunday Assembly meetings, also lead to increases in feelings of social bonding, in part 

via an increase in positive affect. This shows that, for some individuals, secular rituals may serve as an 

alternative to religious ones.  

 



19 
 

References  

1. VanderWeele, T.J., Religion and Health. Vol. 1. 
2017: Oxford University Press. 

2. Koenig, H., D. King, and V.B. Carson, Handbook 
of Religion and Health. 2012: Oxford University 
Press. 

3. Chida, Y., A. Steptoe, and L.H. Powell, 
Religiosity/Spirituality and Mortality. 
Psychotherapy and Psychosomatics, 2009. 
78(2): p. 81-90. 

4. Gillum, R.F., et al., Frequency of Attendance at 
Religious Services and Mortality in a U.S. 
National Cohort. Annals of epidemiology, 2008. 
18(2): p. 124-129. 

5. Hummer, R.A., et al., Religious Involvement and 
U.S. Adult Mortality. Demography, 1999. 36(2): 
p. 273. 

6. Musick, M.A., J.S. House, and D.R. Williams, 
Attendance at Religious Services and Mortality 
in a National Sample. Journal of Health and 
Social Behavior, 2004. 45(2): p. 198-213. 

7. Barton, Y.A., et al., Religious attendance and 
social adjustment as protective against 
depression: A 10-year prospective study. 
Journal of affective disorders, 2013. 146(1): p. 
53-57. 



20 
 

8. Balbuena, L., M. Baetz, and R. Bowen, 
Religious Attendance, Spirituality, and Major 
Depression in Canada: A 14-Year Follow-up 
Study. The Canadian Journal of Psychiatry, 
2013. 58(4): p. 225-232. 

9. Li, S., et al., Religious Service Attendance and 
Lower Depression Among Women—a 
Prospective Cohort Study. Annals of Behavioral 
Medicine, 2016. 50(6): p. 876-884. 

10. Rasic, D., et al., Longitudinal relationships of 
religious worship attendance and spirituality with 
major depression, anxiety disorders, and 
suicidal ideation and attempts: Findings from the 
Baltimore epidemiologic catchment area study. 
Journal of Psychiatric Research, 2011. 45(6): p. 
848-854. 

11. Suh, H., T.D. Hill, and H.G. Koenig, Religious 
Attendance and Biological Risk: A National 
Longitudinal Study of Older Adults. Journal of 
Religion and Health, 2019. 58(4): p. 1188-1202. 

12. Loewenthal, K.M. and S. Dein, Religious Ritual 
and Wellbeing, in Applied Jewish values in 
social sciences and psychology. 2016, Springer. 
p. 151-163. 

13. Chang, W.-C., Religious attendance and 
subjective well-being in an Eastern-culture 
country: Empirical evidence from Taiwan. 
Marburg Journal of Religion, 2009. 14(1). 



21 
 

14. Roemer, M.K., Religion and subjective well-
being in Japan. Review of Religious Research, 
2010: p. 411-427. 

15. Sosis, R. and Bradley J. Ruffle, Religious Ritual 
and Cooperation: Testing for a Relationship on 
Israeli Religious and Secular Kibbutzim. Current 
Anthropology, 2003. 44(5): p. 713-722. 

16. Dunbar, R.I.M., The Origin of Religion as a 
Small-Scale Phenomenon, in Religion, 
Intolerance, and Conflict, S. Clarke, R. Powell, 
and J. Savulescu, Editors. 2013, Oxford 
University Press. p. 48-66. 

17. Fredrickson, B.L. and C. Branigan, Positive 
emotions broaden the scope of attention and 
thought action repertoires. Cognition & Emotion, 
2005. 19(3): p. 313-332. 

18. Wolf, W., J. Launay, and R.I.M. Dunbar, Joint 
attention, shared goals, and social bonding. 
British Journal of Psychology, 2016. 107(2): p. 
322-337. 

19. Fredrickson, B.L., Positive Emotions Broaden 
and Build, in Advances in Experimental Social 
Psychology. 2013, Elsevier. p. 1-53. 

20. Reddish, P., R. Fischer, and J. Bulbulia, Let’s 
Dance Together: Synchrony, Shared 
Intentionality and Cooperation. PLoS ONE, 
2013. 8(8): p. e71182. 



22 
 

21. Bamford, J., B. Burger, and P. Toiviainen. Are 
we dancing to the same beat? Empathy and 
interpersonal synchronisation in the silent disco. 
in 9th International Conference of Students of 
Systematic Musicology (SysMus 16), Jyväskylä, 
Finland. 2016. 

22. Cross, L., M. Turgeon, and G. Atherton, Moving 
with the in-crowd: Cooperation and interpersonal 
entrainment in in- vs. out- groups. Current 
Psychology, 2019. 

23. Freeman III, W.J., A neurobiological role of 
music in social bonding. 1998. 

24. Kreutz, G., Does singing facilitate social 
bonding. Music Med, 2014. 6(2): p. 51-60. 

25. Pearce, E., J. Launay, and R.I.M. Dunbar, The 
ice-breaker effect: singing mediates fast social 
bonding. Royal Society Open Science, 2015. 
2(10): p. 150221. 

26. Pearce, E., et al., Singing together or apart: The 
effect of competitive and cooperative singing on 
social bonding within and between sub-groups 
of a university Fraternity. Psychology of Music, 
2016. 44(6): p. 1255-1273. 

27. Jaremka, L.M., N. Sunami, and M.A. Nadzan, 
Eating moderates the link between body mass 
index and perceived social connection. Appetite, 
2017. 112: p. 124-132. 



23 
 

28. Kirchner, T.R., et al., Effects of Alcohol on 
Group Formation Among Male Social Drinkers. 
Journal of Studies on Alcohol, 2006. 67(5): p. 
785-793. 

29. Sayette, M.A., et al., Alcohol and Group 
Formation: A Multimodal Investigation of the 
Effects of Alcohol on Emotion and Social 
Bonding. Psychological Science, 2012. 23(8): p. 
869-878. 

30. Charles, S.J., et al., Religious Rituals Increase 
Social Bonding and Pain Threshold. 2020, 
PsyArXiv. 

31. Mauss, I.B., et al., Don't hide your happiness! 
Positive emotion dissociation, social 
connectedness, and psychological functioning. 
Journal of personality and social psychology, 
2011. 100(4): p. 738. 

32. Waugh, C.E. and B.L. Fredrickson, Nice to know 
you: Positive emotions, self–other overlap, and 
complex understanding in the formation of a new 
relationship. The Journal of Positive Psychology, 
2006. 1(2): p. 93-106. 

33. Fredrickson, B.L., The broaden–and–build 
theory of positive emotions. Philosophical 
Transactions of the Royal Society of London. 
Series B: Biological Sciences, 2004. 359(1449): 
p. 1367-1377. 



24 
 

34. Fredrickson, B.L., How does religion benefit 
health and well-being? Are positive emotions 
active ingredients? Psychological Inquiry, 2002. 
13(3): p. 209-213. 

35. Van Cappellen, P., et al., Religion and well-
being: The mediating role of positive emotions. 
Journal of Happiness Studies, 2016. 17(2): p. 
485-505. 

36. Diener, E., L. Tay, and D.G. Myers, The religion 
paradox: If religion makes people happy, why 
are so many dropping out? Journal of 
personality and social psychology, 2011. 101(6): 
p. 1278. 

37. Lakey, B. and E. Orehek, Relational regulation 
theory: A new approach to explain the link 
between perceived social support and mental 
health. Psychological Review, 2011. 118(3): p. 
482-495. 

38. Zaki, J. and W.C. Williams, Interpersonal 
emotion regulation. Emotion, 2013. 13(5): p. 
803-810. 

39. Holt-Lunstad, J., T.B. Smith, and J.B. Layton, 
Social Relationships and Mortality Risk: A Meta-
analytic Review. PLoS Medicine, 2010. 7(7): p. 
e1000316. 

40. Holt-Lunstad, J. and T.B. Smith, Social 
Relationships and Mortality: Social Relationships 



25 
 

and Mortality. Social and Personality Psychology 
Compass, 2012. 6(1): p. 41-53. 

41. Charles, S.J., M. Farias, and R.I.M. Dunbar, The 
aetiology of social deficits within mental health 
disorders: The role of the immune system and 
endogenous opioids. Brain, Behavior, & 
Immunity - Health, 2020. 1: p. 100003. 

42. Lutz, P.E., P. Courtet, and R. Calati, The opioid 
system and the social brain: implications for 
depression and suicide. Journal of Neuroscience 
Research, 2020. 98(4): p. 588-600. 

43. Tung, E.S., et al., Attachment to God as 
mediator of the relationship between God 
Representations and mental health. Journal of 
Spirituality in Mental Health, 2018. 20(2): p. 95-
113. 

44. Pirutinsky, S., D.H. Rosmarin, and L.A. 
Kirkpatrick, Is Attachment to God a Unique 
Predictor of Mental Health? Test in a Jewish 
Sample. The International Journal for the 
Psychology of Religion, 2019. 29(3): p. 161-171. 

45. Pew Research Forum. The Global Religious 
Landscape. Pew Research Center's Religion & 
Public Life Project 2012  [cited 2020; Available 
from: 
https://www.pewforum.org/2012/12/18/global-
religious-landscape-exec/. 



26 
 

46. Bullivant, S., Catholic Disaffiliation in Britain: A 
Quantitative Overview. Journal of Contemporary 
Religion, 2016. 31(2): p. 181-197. 

47. Clements, B., Religious Change and 
Secularisation in Scotland: An Analysis of 
Affiliation and Attendance. Scottish Affairs, 
2017. 26(2): p. 133-162. 

48. Twenge, J.M., et al., Declines in American 
Adults’ Religious Participation and Beliefs, 1972-
2014. SAGE Open, 2016. 6(1): p. 
215824401663813. 

49. Brenner, P.S., Cross-National Trends in 
Religious Service Attendance: Table 1. Public 
Opinion Quarterly, 2016. 80(2): p. 563-583. 

50. Mill, J.S., Auguste Comte and Positivism. 2015, 
Cambridge, UK: Cambridge University Press. 

51. Porto, A., Understanding Unbelief in Brazil - 
Ateus e Agnósticos no Brasil, PrumoPro, Editor. 
2019: YouTube. p. 
https://www.youtube.com/watch?v=9pDKyVDgJ
vA. 

52. Pigott, R., Doing church without God, in BBC 
News. 2013. 

53. Price, M.E. and J. Launay, Increased Wellbeing 
from Social Interaction in a Secular 
Congregation. Secularism and Nonreligion, 
2018. 7(1). 



27 
 

54. Holt, C.L., et al., Role of religious social support 
in longitudinal relationships between religiosity 
and health-related outcomes in African 
Americans. Journal of behavioral medicine, 
2018. 41(1): p. 62-73. 

55. Hood Jr, R.W., P.C. Hill, and B. Spilka, The 
psychology of religion: An empirical approach. 
2018: Guilford Publications. 

56. Galen, L.W., Focusing on the nonreligious 
reveals secular mechanisms underlying well-
being and prosociality. Psychology of Religion 
and Spirituality, 2018. 10(3): p. 296. 

57. Wiltermuth, S.S. and C. Heath, Synchrony and 
cooperation. Psychological science, 2009. 20(1): 
p. 1-5. 

58. Hove, M.J. and J.L. Risen, It's All in the Timing: 
Interpersonal Synchrony Increases Affiliation. 
Social Cognition, 2009. 27(6): p. 949-960. 

59. Valdesolo, P. and D. DeSteno, Synchrony and 
the social tuning of compassion. Emotion, 2011. 
11(2): p. 262. 

60. Aron, A., E.N. Aron, and D. Smollan, Inclusion of 
Other in the Self Scale and the structure of 
interpersonal closeness. Journal of Personality 
and Social Psychology, 1992. 63(4): p. 596-612. 

61. Raykov, T. and G.A. Marcoulides, Thanks 
coefficient alpha, we still need you! Educational 



28 
 

and Psychological Measurement, 2019. 79(1): p. 
200-210. 

62. Savalei, V. and S.P. Reise, Don’t Forget the 
Model in Your Model-based Reliability 
Coefficients: A Reply to McNeish (2018). 
Collabra: Psychology, 2019. 5(1). 

63. Dunn, T.J., T. Baguley, and V. Brunsden, From 
alpha to omega: A practical solution to the 
pervasive problem of internal consistency 
estimation. British journal of psychology, 2014. 
105(3): p. 399-412. 

64. McNeish, D., Thanks coefficient alpha, we’ll take 
it from here. Psychological Methods, 2018. 
23(3): p. 412. 

65. Peters, G., The Alpha and the Omega of Scale 
Reliability and Validity: why and how to Abandon 
Cronbach’s Alpha. European Health 
Psychologist, 2014. 16(S): p. 576. 

66. Watson, D., L.A. Clark, and A. Tellegen, 
Development and validation of brief measures of 
positive and negative affect: the PANAS scales. 
Journal of personality and social psychology, 
1988. 54(6): p. 1063. 

67. Rosenthal, R., Meta-Analytic Procedures for 
Social Science Research Sage Publications: 
Beverly Hills, 1984, 148 pp. Educational 
Researcher, 1986. 15(8): p. 18-20. 



29 
 

68. Pallant, J. and S.S. Manual, A step by step 
guide to data analysis using SPSS for windows. 
SPSS Survival Manual. Open University Press, 
New York, 2007. 

69. Kerby, D.S., The Simple Difference Formula: An 
Approach to Teaching Nonparametric 
Correlation. Comprehensive Psychology, 2014. 
3: p. 11.IT.3.1. 

70. Faul, F., et al., G* Power 3: A flexible statistical 
power analysis program for the social, 
behavioral, and biomedical sciences. Behavior 
research methods, 2007. 39(2): p. 175-191. 

71. Buchner, A., et al., G* Power 3.1 manual. 
Düsseldorf, Germany: Heinrich-Heine-
Universitat Dusseldorf, 2017. 

72. Noguchi, K., et al., nparLD: an R software 
package for the nonparametric analysis of 
longitudinal data in factorial experiments. 
Journal of Statistical Software, 2012. 50(12). 

73. Feys, J., Nonparametric tests for the interaction 
in two-way factorial designs using R. The R 
Journal, 2016. 8(1): p. 367-378. 

74. Akaike, H., Maximum likelihood identification of 
Gaussian autoregressive moving average 
models. Biometrika, 1973. 60(2): p. 255-265. 

75. James, G., et al., An introduction to statistical 
learning. Vol. 112. 2013: Springer. 



30 
 

76. Bruce, P. and A. Bruce, Practical statistics for 
data scientists: 50 essential concepts. 2017: " 
O'Reilly Media, Inc.". 

77. Brown, D.E., Human universals and their 
implications. Being humans: Anthropological 
universality and particularity in transdisciplinary 
perspectives, 2000: p. 156–174. 

78. Kim-Prieto, C. and L. Miller, Intersection of 
religion and subjective well-being. Handbook of 
well-being. Salt Lake City, UT: DEF Publishers, 
2018. 

79. Koenig, H.G. and A. Büssing, The Duke 
University Religion Index (DUREL): a five-item 
measure for use in epidemological studies. 
Religions, 2010. 1(1): p. 78-85. 

80. Open Science Collaboration, Estimating the 
reproducibility of psychological science. 
Science, 2015. 349(6251): p. aac4716. 

81. van't Veer, A.E. and R. Giner-Sorolla, Pre-
registration in social psychology—A discussion 
and suggested template. Journal of 
Experimental Social Psychology, 2016. 67: p. 2-
12. 

82. Charles, S.J., et al., Researcher Degrees of 
Freedom in the Psychology of Religion. The 
International Journal for the Psychology of 
Religion, 2019. 29(4): p. 230-245. 



31 
 

83. Strawbridge, W.J., et al., Religious attendance 
increases survival by improving and maintaining 
good health behaviors, mental health, and social 
relationships. Annals of Behavioral Medicine, 
2001. 23(1): p. 68-74. 

84. Norton, M.C., et al., Church Attendance and 
New Episodes of Major Depression in a 
Community Study of Older Adults: The Cache 
County Study. The Journals of Gerontology 
Series B: Psychological Sciences and Social 
Sciences, 2008. 63(3): p. P129-P137. 

85. Aicinena, S., Implicit religion and the use of 
prayer in sport. American Journal of Sociological 
Research, 2017. 7(1): p. 56-65. 

86. Lord, K., Implicit Religion: Definition and 
Application. Implicit Religion, 2006. 9(2). 

87. Bailey, E., Introduction. The Notion of Implicit 
Religion: What it Means, and Does Not Mean. 
The Secular Quest for Meaning in Life. Denton 
Papers in Implicit Religions, 2002: p. 1-11. 

88. Sullivan, G.B., Collective emotions: A case study 
of South African pride, euphoria and unity in the 
context of the 2010 FIFA World Cup. Frontiers in 
psychology, 2018. 9: p. 1252. 

89. Halldorsson, V., National sport success and the 
emergent social atmosphere: The case of 
Iceland. International Review for the Sociology 
of Sport, 2020: p. 1012690220912415. 



32 
 

 
 
 

Supplementary Information 

S1 Figures. Supplementary Figures. Two supplementary figures showing the correlation plots 
Sunday Assembly participants (Fig A) and one for church participants (Fig B).  
 


