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Abstract
Positive social connections are integral to people’s experience of meaning in their lives. As such,
social isolation can make life seem meaningless. Chan, Michalak, and Ybarra (2019, Journal of
Personality) provided evidence that religious beliefs (not just participation in corporate religious
life) can provide an alternative source of meaning for people who feel socially isolated. We
tested whether this phenomenon was specific to (a) intrinsic vs. extrinsic orientations toward
religion, and (b) experiencing meaning in one’s life at present vs. actively searching for meaning.
In a sample of undergraduates, high levels of intrinsic—but not extrinsic—religiosity attenuated
the relationship between social disconnection and decreased meaning in life. Moreover, this
attenuation was specific to felt presence of meaning in life, rather than active search for meaning.
These results corroborate and expand Chan et al.’s findings and suggest that future research
should explore mechanisms by which religious beliefs themselves serve meaning-making

functions.

Keywords: meaning in life, social connection, religiosity, intrinsic religiosity



RELIGIOSITY, SOCIAL CONNECTION, AND MEANING 3

Humans have a fundamental need to form and maintain strong interpersonal relationships
(Baumeister & Leary, 1995). It is perhaps unsurprising, then, that social connection contributes
to the sense that one’s life is meaningful (e.g., Baumeister & Landau, 2018; Lambert et al.,
2013). Conversely, social disconnection—insofar as it promotes loneliness—fosters a litany of
negative physical and psychological consequences (e.g., Hawkley & Cacioppo, 2010), including
a decreased sense of meaning or purpose in life (Hicks & King, 2009; Stillman et al., 2009).

In the face of social disconnection, religiosity may help buffer against such loss of
meaning in life. There are at least two ways this might occur. First, religiosity might provide
people with opportunities for meaningful social experiences—thereby directly addressing the
isolation. Second, religion might not simply buffer the negative effects of isolation via increased
social exposure, but rather religious beliefs themselves may provide an alternate source of
meaning both directly, by providing a greater sense of purpose in the world, and indirectly, by
providing an alternative source of connection: felt communion with the divine. Chan and
colleagues (2019) investigated this latter possibility in nationally-representative samples and
found that religious beliefs attenuated the link between social disconnection and decreased
purpose in life over and above religious attendance.

These meaning-making features of religion mirror a distinction between intrinsic and
extrinsic religious motivations. People high on intrinsic religiosity focus on religion for its own
sake, integrating religion into all of their lives; people high on extrinsic religiosity focus on
religion’s instrumental uses, such as social connections or personal comfort (Cohen et al., 2017).
Contrasting these two orientations toward religion enables a test of whether religious beliefs in
particular, rather than religious social interactions, buffer the negative effect of social

disconnection on meaning in life. For if participation in the life of a religious community buffers



RELIGIOSITY, SOCIAL CONNECTION, AND MEANING 4

the effects of social disconnection via increased opportunities for social interactions, then the
attenuation effect observed by Chan et al. (2019) should primarily reflect extrinsic religiosity,
which taps social motivations for engaging in religion. Conversely, if Chan et al. are correct that
religious beliefs themselves have a meaning-making role (beyond simply promoting social
interactions), then the attenuation effect should primarily reflect intrinsic religiosity.

Additionally, meaning in life can be conceptualized both in terms of how much a person
feels that their life has meaning now—presence of meaning—and in terms of how much a person
is actively seeking meaning in the world—search for meaning. Although Chan et al. measured
present purpose in life, it is possible that social disconnection also motivates people to actively
search for an alternative source of meaning.

In the current work, we utilized unpublished data from our file drawer to test whether the
attenuation pattern observed by Chan et al. (2019) replicates, and whether it is specific to (a)
intrinsic vs. extrinsic religiosity, and (b) presence of meaning in life vs. search for meaning in
life. We anticipated replicating the finding that religiosity attenuates the negative relationship
between social disconnection and meaning in life (Chan et al., 2019). However, theorizing by
Chan et al. suggests this pattern should be specific to intrinsic (rather than extrinsic) religiosity
and should emerge primarily for presence of meaning, rather than search for meaning.

Method

Between the manuscript and supplement, we report how we determined sample size, all
exclusions, and all measures. Study protocols were approved by the Florida State University
institutional review board. Data, syntax, and materials are available at osf.io/2yhr8.
Participants

We collected the present data for hypotheses unrelated to this paper, collecting as many
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participants as possible in two academic semesters. Eight hundred twenty-eight undergraduates
from a large public university in the southeastern U.S. participated online for course credit, and
we analyzed responses from 797 participants who provided complete data (177 men, 620
women). A sensitivity analysis indicated that this sample size provided 88% power to detect an
interaction effect of f2 = .02 in a model with 5 predictors. Most participants were Protestant
(39.5%), Catholic (30.2%), atheist/agnostic (7.8%), Jewish (5.6%), or religiously unaffiliated
(12.3%), and were Caucasian (75.5%), Hispanic/Latino (20.3%), or African American (10.0%).
Measures

Participants completed the 14-item Revised Intrinsic/Extrinsic Religiosity Scale (Gorsuch
& McPherson, 1989)%, the 8-item Social Connectedness Scale (Lee & Robbins, 1995), and the
two 5-item subscales (presence of meaning and search for meaning) of the Meaning in Life
Questionnaire (Steger et al., 2006) on 7-point scales. We inverted the Social Connectedness
Scale so higher scores represent greater social disconnection.

Results & Discussion

We present descriptive statistics and correlations in Table 1. To test our hypotheses, we
analyzed two linear models predicting a) presence of meaning in life, and b) search for meaning
in life. As predictors in each model, we included social disconnectedness, intrinsic religiosity,
extrinsic religiosity, and the two-way interactions between social disconnectedness and intrinsic

and extrinsic religiosity, standardizing both predictors and outcomes for analysis.? If religious

! This measure might be problematic for use among religiously unaffiliated participants. See the Supplement for a
discussion of this point, as well as robustness checks indicating key results are unchanged when using an alternative
scoring of this measure and when excluding religiously unaffiliated participants. We would like to thank an
anonymous reviewer for pressing us to clarify this issue.

2 We standardized variables due to multicollinearity issues (variance inflation factors from 4.9-18.0 raw, 1.0-1.5
standardized). Standardizing when modeling interactions can reduce variance inflation factors and change results for
lower order terms, but does not affect inferences based on the interaction terms (Hayes, 2013). Thus, this choice
does not affect the key results: interactions between intrinsic/extrinsic religiosity and social disconnection.
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beliefs themselves buffer the relationship between social disconnection and meaning in life,
intrinsic, but not extrinsic, religiosity should interact with social disconnection.

First, we examined the model for presence of meaning in life (Table 2, Figure 1A&B).
Consistent with Chan et al. (2019), intrinsic religiosity attenuated the negative effect of social
disconnection on presence of meaning in life, t(791) = 3.26, p = .001, (simple slopes: p =-.36
and -.60 at +/-1SD of intrinsic religiosity, respectively). A Johnson-Neyman analysis clarified
that the negative relationship between social disconnectedness and meaning in life was
significant when intrinsic religiosity was less than Z = 2.43 (in our data, less than 1% of the
sample; corresponds to ~ 6.77 on the 7 point scale), suggesting that while intrinsic religiosity
may attenuate the relationship, it likely does not eliminate it. In contrast, extrinsic religiosity did
not attenuate the negative relationship between social disconnection and presence of meaning in
life, t(791) = -1.11, p = .268 (simple slopes: = -.52 and -.44 at +/- 1 SD of extrinsic religiosity).
These model results suggest that, at least for presence of meaning in life, the buffering effect of
religion on presence of meaning in life seems to reflect motivations to engage in religion for its
own sake, rather than for social purposes.

Second, we examined the search for meaning in life model (Table 2, Figure 1C&D).
Neither intrinsic nor extrinsic religiosity interacted with social disconnectedness to predict search
for meaning in life, t(791) = 0.18, p = .861 (simple slopes: p = .19 and .18 at +/-1 SD of intrinsic
religiosity), and t(791) = -0.86, p = .392 (simple slopes: p = .15 and .22 at +/-1 SD of extrinsic
religiosity), respectively. This suggests religion’s effect on the relationship between social
disconnection and meaning in life is not about motivating an ongoing search for meaning.
Patterns held when including demographic covariates, excluding religiously unaffiliated

participants, and using alternative scoring for intrinsic/extrinsic religiosity (see Supplement).


https://fsu-my.sharepoint.com/personal/cjr16c_fsu_edu/Documents/Research/Spencer%20Moral%20Realism%20Project/RSC%20MS%20Intrinsic%20Religiosity%20and%20Meaning%20in%20Life,%20Draft%205.docx#_msocom_19
https://fsu-my.sharepoint.com/personal/cjr16c_fsu_edu/Documents/Research/Spencer%20Moral%20Realism%20Project/RSC%20MS%20Intrinsic%20Religiosity%20and%20Meaning%20in%20Life,%20Draft%205.docx#_msocom_19
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Together, our results corroborate and extend the findings from Chan et al. (2019). As in
their findings, religiosity attenuated the negative relationship between feelings of social isolation
and perceptions of meaning in one’s life. However, our results clarify that this attenuation may
be specific to an orientation of “religion for religion’s sake,”—intrinsic religiosity—rather than
an orientation of religion for the sake of social ends—extrinsic religiosity. As noted in the
Introduction, if religion gives meaning primarily by providing social opportunities, our results
should reflect extrinsic religiosity. Alternatively, if religious beliefs themselves give meaning our
results should reflect intrinsic religiosity, as indeed they do. Therefore, our results are consistent
with Chan et al.’s hypothesis that religious beliefs—rather than religious social opportunities—
can buffer the loss of meaning in life that comes with social isolation.

Moreover, this pattern of effects emerged for presence of, but not search for, meaning in
life, suggesting that intrinsic religiosity is not spurring a greater search for meaning among
socially disconnected people, but rather is making meaning in the here and now. As we used
existing data, we could not compare the two potential pathways Chan et al. (2019) propose: a
greater sense of meaning and purpose in the world and an increased sense of communion with
the divine. Future work might profitably examine mechanisms of this effect.

The present findings are limited by our use of a convenience sample of undergraduates,
who may have a narrow set of meaning-making life experiences (compared to representative
samples) and who report high social connection. Additionally, we did not measure religious
attendance, limiting our ability to rule out the plausible alternative that religiosity attenuates links
between social disconnection and meaning via increased social opportunities. Although extrinsic
religiosity taps motivations to engage in religious activity for social and personal instrumental

reasons, it likely does not tap the actual behaviors of interacting with others in religious settings.
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Thus, extrinsic religiosity might not capture the extent to which participation in a religious
community is integral to religiosity’s positive effects on meaning in life. Finally, intrinsic
religiosity in this study may be serving as a proxy for some other variable that buffers the
relationship between disconnection and meaning in life, such as positive affect (Hicks et al.,
2010), and we cannot rule out such possible third variables in the current data.

Intrinsic religiosity attenuated the negative relationship between social disconnection and
felt presence of meaning in life, but extrinsic religiosity did not. It seems that for the socially
isolated, religiosity’s meaning-making power lies in directing one’s life, rather than motivating

social connection.
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Table 1

Descriptive Statistics and Correlations for Primary Variables of Interest

Variable M SD a 1 2 3 4 5 6
1. Intrinsic 3.73 1.25 77

Religiosity

2. Extrinsic 2.92 1.32 84 55wk

Religiosity

3. Lack of Social

Cormactednoss 2.02 1.22 94 -.05 03
4. Presence af 5.02 1.23 86 25w 167+ - 4Qre

Meaning in Life

5. Search for 4.95 1.39 89 _.10% -.01 1g¥ L 15k

Meaning in Life

6. Age 19.27 1.60 - .02 -.04 03 -.03 02

7. Gender 1.22 0.42 - _.05 _10%* 04 _.05 _07* 02

(1=women, 2=men)

Note. M, SD, and o represent mean, standard deviation, and Cronbach’s alpha, respectively. Statistically significant results are bolded

for emphasis. * p<.05, ** p<.01, *** p<.001.
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Table 2

Regression Results for Models Predicting Presence of and Search for Meaning in Life

10

Outcome: Presence of Meaning in Life Search for Meaning in Life
B 95% CI s? B 95% CI s
Predictor B L UL sr2 95% Cl B L UL sr2 95% Cl
’ [LL, UL] ’ [LL, UL]

(Intercept) 0.01 [-0.05, 0.07] 0.00  [-0.07,0.07]
Social Disconnectedness ~ -0.48**  [-0.54,-0.42] .23 [.18, .28] 0.19%* [0.12,0.25] .03 [.01, .06]
Intrinsic Religiosity 0.21*** [0.14,0.29] .03 [.01, .05] -0.12* [-0.21,-0.04] .01 [-.00, .02]
Extrinsic Religiosity 0.06 [-0.01,0.13] .00 [-.00, .01] 0.06  [-0.02,0.14] .00 [-.00, .01]
Social Disconnectedness 15 1905 019] .01 [-.00, .02] 001  [0.08,009 .00 [-.00, .00]
x Intrinsic Religiosity
Social Disconnectedness [-0.10,0.03] .00 [-.00, .00] 003  [0.11,0.04] .00 [-.00, .00]
x Extrinsic Religiosity

R? = .306%** R2 = .049%*

95% CI[.25,.35]

95% CI[.02,.08]

Note. B: standardized regression weights. sr?: semi-partial correlation squared. LL and UL: lower and upper limits of a confidence

interval. Statistically significant results are bolded for emphasis.

** <01, *** p<.001.
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Figure 1. Interaction effects of social connectedness with intrinsic/extrinsic religiosity to predict

presence of (A & B) and search for (C & D) meaning in life. Bands around regression lines
denote 95% confidence intervals. Axes are scaled to the minimum and maximum observed

values.
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Supplement to Intrinsic Religiosity Attenuates the Negative Relationship Between Social
Disconnectedness and Meaning in Life
Supplementary Method
In addition to the measures reported in the main text, participants also completed a pair of
measures thought to tap lay moral realism and a single-item measure of religiosity. All materials
are available at osf.io/2yhr8.
Participants completed Goodwin and Darley’s (2012) moral objectivism procedure.

Based on previous theorizing, Goodwin and Darley (2008, 2010, 2012) took lay moral
objectivism to involve two beliefs: a) moral claims have truth values, and b) when two moral
claims compete, one must be wrong. To generate scores for moral objectivism, participants read
scenarios featuring a variety of moral acts and provide responses to questions targeting the two
beliefs thought to be necessary for objectivism. In the present study, participants responded to
the six moral transgressions from Goodwin and Darley (2012), which involved stealing,
assaulting, lying, desecrating, performing a disrespectful gesture, and burning a flag. For each
scenario, participants rated three features on scales with no midpoint. Participants indicated their
agreement the claim that the act was morally wrong (1: Strongly disagree, 6: Strongly agree)
and rated the extent to which they thought there was a single correct answer about whether or not
the act was wrong (i.e., the claim has a truth value; 1: No correct answer, 6: Definitely a correct
answer). Participants were then told to suppose that another participant gave the opposite of their
evaluation of the wrongness of the act and rated the extent to which they thought the other
person must be mistaken, as opposed to neither party being mistaken (1: Neither of us need be

mistaken, 6: Other person is clearly mistaken). Following Goodwin and Darley (2012), we
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averaged these latter two assessments for all claims to generate a general objectivism score for
each participant, with higher scores corresponding to more objectivist views.

Participants also completed the moral relativism subscale from Forsyth’s (1980) Ethics
Position Questionnaire. Because the original hypotheses for this dataset involved moral
absolutism, thought to be the inverse of relativism, we scored the Ethics Position Questionnaire
such that higher scores denote less relativistic responses (i.e., more absolutist responses).

Finally, participants rated their degree of religiosity on a single 7-point Likert scale
ranging from not religious at all (1), to extremely religious (7).

We used G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) for the sensitivity analysis
and R for all other analyses (Version 3.5.3; R Core Team, 2017), specifically the R-packages
apaTables (Version 2.0.5; Stanley, 2018), car (Version 3.0-3; Fox & Weisberg, 2019), haven
(Version 2.0.0; Wickham & Miller, 2018), jtools (Version 1.1.1; Long, 2018), and tidyverse
(Version 1.2.1; Wickham, 2017). Syntax is available at osf.io/2yhr8.

Supplementary Results

We present descriptive statistics and full correlations among all measures in Table S1. To
check the robustness of the pattern of results reported in the main text, we analyzed a series of
alternative models. First, we examined whether results were robust to the inclusion of
demographic covariates, and whether results emerged when using a single-item measure of
global religiosity. Moreover, given issues in the measurement of intrinsic religiosity among
participants who were religiously unaffiliated, we analyzed several models to ensure that such
participants were not artificially driving our results. These models excluded nonreligious
participants according to multiple criteria, and utilized alternative scoring of our key moderators,

intrinsic and extrinsic religiosity.
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Demographic Covariates and Single-1tem Religiosity

First, we reanalyzed the models in the main text while controlling for demographic
predictors that were adequately represented in our sample: age, gender, religious affiliation
(Protestant, Catholic, Jewish, No religious affiliation), and race/ethnicity (White, Black,
Hispanic). We effect-coded religious affiliation and race/ethnicity, so regression coefficients for
those variables represent deviations from the grand mean (Darlington & Hayes, 2017).
Controlling for these covariates did not change the pattern of results: Intrinsic religiosity still
significantly attenuated the relationship between social disconnection and presence of meaning
in life, but this effect did not emerge for extrinsic religiosity or for search for meaning in life
(Table S2).

Second, we analyzed a pair of models using the single-item measure of religiosity, rather
than intrinsic and extrinsic religiosity. Specifically, we tested models predicting presence of
meaning in life and search for meaning in life from religiosity, social disconnection, and their
interaction (Table S3). In these single-item models, religiosity did not significantly attenuate the
negative relationship between social disconnection and either presence of or search for meaning
in life. It is unclear what this difference in results implies. It is highly plausible that this
difference simply reflects the fact that this single-item measure is less sensitive than our multi-
item measure of intrinsic religiosity. However, it might also reflect a meaningful difference
between global evaluations of religiosity and more specific evaluations of religiosity, such as
specific motivational orientations toward religion (as in the main text) or religious beliefs
separate from religious attendance (as in Chan, Michalak, & Ybarra, 2019). Future work might

profitably clarify this point.
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Measuring Intrinsic Religiosity Among Religious “Nones”

Prior researchers have noted that the particular wording of some of the intrinsic
religiosity items made it difficult for people without a religious affiliation (i.e., religious “nones”;
Pew Research Center, 2015) to know whether to indicate that they agree or disagree with the
items, thus making it difficult to complete the measure (e.g., Maltby, McCollam, & Millar,
1994). Accordingly, Maltby and Lewis (1996) tested whether issues with noncompletion on the
Age-Universal Intrinsic/Extrinsic Religiosity Scale (Gorsuch & Venable, 1983) could be
ameliorated by leading the items with the instruction “Think about each item carefully, Does the
attitude or behavior described in the statement apply to me?” (p. 940) and using a three-point
scale formed of No (1), Not certain (2), and Yes (3). Indeed, they found that using these
applicability response scales (rather than agreement scales) virtually eliminated noncompletion
of the measure and improved internal consistency. They took this as evidence that amending the
response scale for this measure made it appropriate for use among nonreligious participants.®

Following Maltby and Lewis’ recommendations, in the present study, we had participants
complete the Revised Intrinsic/Extrinsic Religiosity Scale (Gorsuch & McPherson, 1989; revised
from the measure by Gorsuch & Venable, 1983) on seven-point scales anchored at Does not
apply to me at all (1) and Strongly applies to me (7). Maltby and Lewis (1996) suggested three-
point scales as described above, but we used seven-point scales to increase sensitivity and
reliability (e.g., Maitland, 2009). The intrinsic religiosity subscale of this measure contains five
normally worded items and three negatively worded items. Internal consistency of the eight

intrinsic religiosity items was adequate, oo = .77 (Table 1 in the main text).

3 Maltby and Day (1998) later made the same argument for revising Batson’s measure of Quest religious orientation
(Batson & Schoenrade, 1991).
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However, on the suggestion of an anonymous reviewer, we examined internal
consistency of the intrinsic religiosity scale separately among participants who were religiously
unaffiliated (i.e., those who identified their current religious affiliation as Atheist/agnostic or
Nothing in particular) and religious affiliated (all others). Among religiously affiliated
participants, intrinsic religiosity exhibited good internal consistency (o = .83), but among
religiously unaffiliated participants, internal consistency approximated random responding (o =
.02, not a typo). Principal axis factor analyses (with oblimin rotation) splitting the sample by
religious affiliation (affiliated vs. unaffiliated) revealed that the three reverse-coded items
performed differently in the two groups. In both groups, the eight intrinsic religiosity items
loaded onto two factors, one each for the positively and negatively worded items (5 and 3 items,
respectively). However, in the religiously affiliated group the two factors positively correlated, r
= .25, whereas in the religiously unaffiliated group the two factors negatively correlated, r = -.62.
Consequently, a composite of the positively worded items was positively correlated with the a
composite of the (recoded) negatively worded items for religiously affiliated participants, r(635)
= .26, p <.001, but the two composites were strongly negatively correlated for religiously
unaffiliated participants, r(158) = -.50, p <.001.%

Thus, although participants with no religious affiliation could complete the measure with

the applicability anchors, they apparently did so in a manner that reversed the meaning of the

4 We replicated this pattern of results in a separate sample of 469 MTurkers who completed the same items using the
same instructions and response scales as in the present study (Reynolds, Gamez-Djokic, Molden, & Conway, in
prep, Study 3). The five positively worded items hung together well among both religiously affiliated (o = .89) and
unaffiliated (o = .86) participants, but internal consistency of the full 8-item measure was good among religiously
affiliated participants (o = .84) and abysmal among religiously unaffiliated participants (o = .20). Moreover, this
reflected the fact that the positively and negatively worded sets of items correlated positively among religiously
affiliated participants r(250) = .42, p < .001, but negatively among religiously unaffiliated participants, r(215) = -
.40, p <.001. Thus, the issues with this intrinsic religiosity measure among nonreligious participants are not specific
to the present sample or to undergraduate samples more generally.
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items relative to the same items among religiously affiliated participants. Examination of the
three negatively worded items suggests some direction as to why these items are problematic:

1. Although I believe in my religion, many other things are more important in life.

2. Although I am religious, I don't let it affect my daily life.

3. It doesn't much matter what I believe so long as | am good.

The issue with the first and second items is almost certainly that they are double-barreled:

They explicitly include statements that one is religious in addition to statements that get at the
intrinsic motivation component. Thus, when reverse-scoring these items, a person who is not
religious can easily say statements 1 and 2 do not apply to them (because they are not, in fact,
religious, as the statement says), and thus end up with a high intrinsic religiosity score on these
items once they are recoded. Indeed, 66.3% and 78.1% of religiously unaffiliated participants
selected the lowest value “1 - Does not apply to me at all” for these two items (respectively). The
issue with the third item is a little less obvious, and indeed, only 22.5% of religiously unaffiliated
participants endorsed the lowest value (and thus received the highest score on this item). The rest
of the responses to item three were heavily negatively skewed for religiously unaffiliated
participants, as one would expect if this item functions as a reverse-scored intrinsic religiosity
item. The issue with this item might be that some participants who encounter this item in the
middle of a religiosity scale interpret “what I believe” to necessarily include religious beliefs,
which they don’t have (hence, “Does not apply to me”), and for such participants the item
effectively becomes double-barreled in the same way as the first two items. Thus, when using
Maltby and Lewis’ (1996) suggestion for anchors, the negatively worded items do not function

appropriately among nonreligious participants, and we recommend that other researchers do not
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employ these items, especially with the applicability wording suggested by Maltby and Lewis
(1996).

We are certainly not the first to note this issue with intrinsic religiosity scales. Notably,
Cohen and colleagues (2017) examined measurement properties of the Revised
Intrinsic/Extrinsic Religiosity Scales and noted that the negatively worded items worsened model
fit for intrinsic religiosity and were double-barreled. Thus, they suggested excluding such items
from scoring the Revised Intrinsic/Extrinsic Religiosity Scales. However, the extent of the issue
we observed here may not have been visible in their data, which consisted of religious samples.
Excluding Religiously Unaffiliated Participants

To ascertain the effects of these measurement issues on our present results, we analyzed
several alternative models. The key pattern of results—the negative relationship between social
disconnectedness and presence of meaning in life is attenuated among those high in intrinsic
religiosity—held when excluding just atheists and agnostics (Table S4), and when excluding
anyone who was religiously unaffiliated (Table S5), despite the fact that these exclusions restrict
the variance in intrinsic and extrinsic religiosity, and may restrict the variance in meaning in
life.> Moreover, as in the primary analyses reported in the main text, this same attenuation was
not observed for extrinsic religiosity or for search for meaning in life (Tables S4 & S5).
Alternative Scoring of Religiosity Measures

More directly, we reanalyzed the data following Cohen and colleagues’ (2017)

recommendations for scoring the Revised Intrinsic/Extrinsic Religiosity Scale. Cohen et al. argue

5> As noted by an anonymous reviewer, prior work suggests that meaning in life is higher among the religiously
affiliated than the unaffiliated. Indeed, participants who were religiously affiliated (n = 637) were higher on
presence of meaning in life (M = 5.16, SD = 1.18) than participants who were religiously unaffiliated (n = 160, M =
4.46, SD = 1.25), t(795) = 6.71, p < .001, and lower on search for meaning in life (M =4.87, SD = 1.42) vs (M =
5.27,SD = 1.19), t(795) = -3.27, p = .001. Thus, excluding religiously unaffiliated participants from analyses
restricted the variance of intrinsic religiosity (o2 from 3.24 to 2.78) and slightly restricted the variance of presence of
meaning in life (c2 from 1.51 to 1.40), yet the primary effects held regardless.
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that the measure is better scored as a 3-factor scale in which negatively worded intrinsic
religiosity items are dropped and extrinsic religiosity is split into separate components for social
and personal motivations. This scoring format offers two key advances for the present project.

First, scoring just the five positively worded items should make the intrinsic religiosity
scale more sensitive among religiously unaffiliated participants, as relationships between
intrinsic religiosity and meaning in life will not be attenuated by group-specific unreliability.
Second, splitting extrinsic religiosity into social and personal motivations might give a cleaner
test of the competing hypothesis that the relationship between social disconnection and meaning
in life is attenuated not by religious beliefs per se, but rather by people using religion as a means
to fulfill social needs.

Therefore, we analyzed a pair of models in which these three factors (intrinsic religiosity
[less the three negatively worded items], social extrinsic religiosity, and personal extrinsic
religiosity) each interacted with social disconnection to predict presence of meaning in life and
search for meaning in life (Table S6). As in the primary results reported in the main text,
intrinsic religiosity attenuated the relationship between social disconnection and presence of
meaning in life, but this effect was not observed for search for meaning in life, and neither social
nor personal extrinsic religiosity interacted with social disconnection to predict either presence of
or search for meaning in life (Table S6). Moreover, this same pattern largely held when
excluding atheists and agnostics (Table S7), as well as when excluding atheists, agnostics, and
people with no particular religious affiliation (Table S8): Intrinsic religiosity attenuated the
relationship between social disconnectedness and presence of meaning in life in both models, but
the model excluding atheists and agnostics suggested that the same relationship might be slightly

enhanced among people high in personal extrinsic religiosity (Table S7).
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The results from these models suggest two conclusions: 1) the key pattern of results is not
driven by religiously unaffiliated participants who score low on intrinsic religiosity, and 2) the
measurement issue among such participants is not dramatically influencing the key results. Thus,
we feel confident that our results are not driven by either measurement issues among
nonreligious participants or by the lower meaning in life among nonreligious participants.
Because the results do not change when analyzing in these alternative manners, we retain the
models employing the original scoring of intrinsic and extrinsic religiosity in the main text.
Conclusion

Together, the several alternative models reported in this Supplement lend confidence to
our interpretation of our primary findings. Intrinsic religiosity’s attenuation of the negative
relationship between social disconnection and presence of meaning in life held when controlling
for a variety of demographic covariates, when excluding nonreligious participants (for whom the
measure of intrinsic religiosity might be problematic), and when using alternative scoring
methods for intrinsic and extrinsic religiosity, though the effect did not emerge when using a

single item measure of religiosity.
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Table S1
Descriptive Statistics and Correlations for All Variables
Variable M SD a 1 2 3 4 5 6 7 8 9
1. Religiosity
(Single Item) 3.50 1.83 -
2. Intrinsic 3.73 1.25 77 76%%
Religiosity
3. Extrinsic 2.92 1.32 84 T0%% BEwek
Religiosity
4. Lack of Social 2.02 1.22 94 -09*  -05 03
Connectedness
2. Presence of 5.02 1.23 86 26% OBk e L AR
Meaning in Life
6. Search for 4.95 1.39 89 .08*  -10%  -01 BT T
Meaning in Life
7. Moral 3.99 0.96 84 20% 23 0B B VL DL
Absolutism
8. Moral
oral 5.32 1.21 .88 A1 10 .05 -.06 2% 07 22wk
Objectivism
9. Age 19.27 1.60 - -.02 -.02 -.04 .03 -.03 .02 -.04 .00
10. Gender 1.22 0.42 - .08*  -05 -10% .04 -.05 .07 -08  -01 02
(1=w, 2=m)

Note. M, SD, and a represent mean, standard deviation, and Cronbach’s alpha, respectively. Values in square brackets indicate the
95% confidence interval for each correlation. Statistically significant results are bolded for emphasis.
* indicates p < .05, ** indicates p < .01, *** indicates p <.001.
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Table S2
Regression Results Predicting Presence of and Search for Meaning with Demographic Covariates Included

Presence of Meaning in Life Search for Meaning in Life
. B 95% Cl sr? B 95% ClI s?
Predictor B SI2 95% CI B SI2 95% ClI
[LL, UL] L ULl [LL, UL] L, ULl
(Intercept) 0.03 [-0.09, 0.14] 0.09 [-0.04, 0.23]
Social Disconnectedness’ -0.47**  [-0.53,-0.41] .21 [.17, .26] 0.18**  [0.11, 0.25] .03 [.01, .05]
Intrinsic Religiosity’ 0.21%*  [0.13, 0.28] .03 [.01, .05] -0.14*  [-0.22,-0.05] .01 [-.00, .03]
Extrinsic Religiosity’ 0.01 [-0.07, 0.08] .00 [-.00, .00] 0.11* [0.02, 0.20] .01 [-.00, .02]
Age' -0.01 [-0.07, 0.05] .00 [-.00, .00] 0.02 [-0.05,0.09] .00 [-.00, .00]
Gender' -0.01 [-0.07, 0.04] .00 [-.00, .00] -0.08* [-0.15,-0.02] .01 [-.00, .02]
Protestant -0.02 [-0.14, 0.11] .00 [-.00, .00] 0.09 [-0.06,0.23] .00 [-.00, .01]
Catholic 0.09 [-0.03, 0.22] .00 [-.00, .01] -0.17* [-0.31,-0.03] .01 [-.00, .02]
Jewish 0.09 [-0.12, 0.30] .00 [-.00, .00] 0.06 [-0.18,0.31] .00 [-.00, .00]
Religiously Unaffiliated -0.24*  [-0.38,-0.09] .01 [-.00, .02] 0.24*  [0.08, 0.41] .01 [-.00, .02]
White 0.01 [-0.10, 0.13] .00 [-.00, .00] -0.14* [-0.28,-0.01] .01 [-.00, .01]
Black 0.08 [-0.10, 0.25] .00 [-.00, .00] -0.19 [-0.39,0.01] .00 [-.00, .01]
Hispanic -0.09 [-0.23, 0.04] .00 [-.00, .01] -0.01 [-0.17,0.15] .00 [-.00, .00]
So‘fia'_Disc‘?”_”e‘ftef”eSST 8 0.12*  [0.05,0.19] 01 [-.00, .02] 0.01 [-0.08,0.09] .00 [-.00, .00]
Intrinsic Religiosity
Social Piscof"?ec,te?”esg 8 -0.04 [-0.10,0.03] .00 [-.00, .00] -0.03 [-0.11,0.04] .00 [-.00, .00]
Extrinsic Religiosity
Model Fit R2 = 319% R2 = .084**
95% CI[.26,.36] 95% CI[.04,.11]

Note. A significant f-weight indicates the semi-partial correlation is also significant. Variables marked with a 1 were standardized
prior to analysis, as were the outcome variables. Religious affiliation (Protestant, Catholic, Jewish, and unaffiliated) and race/ethnicity
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(White, Black, Hispanic) are effect-coded, so these predictors represent deviations from the grand mean. sr? represents the semi-partial
correlation squared. LL and UL indicate the lower and upper limits of a confidence interval, respectively. Statistically significant

results are bolded for emphasis.
* indicates p < .05, ** indicates p < .01, *** indicates p < .001.
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Table S3
Regression Results Predicting Presence of and Search for Meaning Based on a Single-Item Measure of Religiosity

Presence of Meaning in Life Search for Meaning in Life
. B 95% Cl sre B 95% Cl sre
Predictor B (L, UL] Sr2 95% CI B [LL, UL] SI2 95% ClI
: [LL, UL] : [LL, UL]

(Intercept) 0.00 [-0.06, 0.06] -0.00 [-0.07, 0.07]
Social Disconnectedness -0.47**  [-0.53, -0.41] 22 [.17,.27] 0.19*** [0.12, 0.26] .03 [.01, .06]
Religiosity 0.22%** [0.16, 0.28] .05 [.02, .08] -0.07 [-0.13, 0.00] .00 [-.00, .01]
Social Disconnectedness x 0.04 [-0.03, 0.10] .00 [-.00, .01] -0.00 [-0.07, 0.07] .00 [-.00, .00]
Religiosity

Model Fit R? = .291*** R2 = .042%**

95% CI[.24,.34] 95% CI[.02,.07]

Note. A significant § -weight indicates the semi-partial correlation is also significant. All variables in the model are standardized, so 3
represents standardized regression weights. sr? represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval, respectively. Statistically significant results are bolded for emphasis.

*** indicates p < .001.
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Table S4
Regression Results Predicting Presence of and Search for Meaning, Excluding Atheists and Agnostics (N = 735)

Presence of Meaning in Life Search for Meaning in Life

B 95% ClI sre B 95% Cl sre
Predictor B Sr2 95% CI B SI2 95% ClI

[LL, UL] L UL] [LL, UL] (L UL]
(Intercept) 0.01 [-0.05, 0.07] 0.00 [-0.07, 0.07]
Social Disconnectedness -0.48**  [-0.54, -0.42] .23 [.17, .28] 0.17%** [0.10, 0.24] .03 [.00, .05]
Intrinsic Religiosity 0.21%** [0.14, 0.29] .03 [.01, .05] -0.12** [-0.20, -0.03] .01 [-.00, .02]
Extrinsic Religiosity 0.04 [-0.04, 0.11] .00 [-.00, .00] 0.08 [-0.00, 0.17] .00 [-.00, .01]
SoglaI_Dlscqnpegtedness X 0.13*** [0.06, 0.20] .01 [-.00, .02] 0.02 [-0.07, 0.10] .00 [-.00, .00]
Intrinsic Religiosity
Soc[al _Dlsconrllec'tedness X -0.03 [-0.10, 0.03] .00 [-.00, .00] -0.03 [-0.11, 0.05] .00 [-.00, .00]
Extrinsic Religiosity

Model Fit R? = .297*** R2 = .043**
95% CI[.24,.34] 95% CI[.01,.07]

Note. A significant f-weight indicates the semi-partial correlation is also significant. All variables in the model are standardized, so B
represents standardized regression weights. sr? represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval, respectively. Statistically significant results are bolded for emphasis.

* indicates p < .05, ** indicates p < .01, *** indicates p < .001.
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Table S5

Regression Results Predicting Presence of and Search for Meaning, Excluding Atheists, Agnostics, and Participants with No
Particular Religious Affiliation (N = 637)

Presence of Meaning in Life Search for Meaning in Life

B 95% CI s® B 95% ClI s®
Predictor B s 95% ClI B s 95% ClI

[LL, UL] [LL, UL] [LL, UL] [LL, UL]
(Intercept) 0.01 [-0.06, 0.07] 0.00 [-0.07, 0.08]
Social Disconnectedness -0.46"*  [-0.53,-0.40] .21 [.16, .27] 0.15%*  [0.07,0.22] .02 [-.00, .04]
Intrinsic Religiosity 0.23**  [0.15, 0.30] 04 [.01, .06] -0.11*  [0.20,-0.02] .01 [-.01, .02]
Extrinsic Religiosity -0.00 [-0.08,0.07] .00 [-.00, .00] 0.11* [0.02,0.20] .01 [-.01, .02]
Social Disconnectedness x 0.13**  [0.05, 0.21] 01 [-.00, .03] 0.02 [-0.07,0.11] .00 [-.00, .00]
Intrinsic Religiosity
Social Disconnectedness x -0.02 [-0.09,0.05] .00 [-.00, .00] -0.03 [-0.11,0.05] .00 [-.00, .00]
Extrinsic Religiosity

Model Fit R? = .286%** R? = 039
95% CI[.23,.34] 95% CI[.01,.07]

Note. A significant B-weight indicates the semi-partial correlation is also significant. All variables in the model are standardized, so 8
represents standardized regression weights. sr? represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval, respectively. Statistically significant results are bolded for emphasis.

* indicates p < .05, ** indicates p < .01, *** indicates p < .001.
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Table S6
Regression Results Predicting Presence of and Search for Meaning Based on Alternative Scoring of Intrinsic and Extrinsic Religiosity

Presence of Meaning in Life Search for Meaning in Life
: B 95% Cl sre B 95% Cl sre
Predictor B Sr2 95% CI B SI2 95% ClI
[LL, UL] (L, UL] [LL, UL] [LL UL]

(Intercept) 0.00 [-0.05, 0.06] 0.00 [-0.07, 0.07]
Social Disconnectedness -0.47**  [-0.53, -0.41] 22 [.17,.27] 0.19*** [0.12, 0.26] .04 [.01, .06]
Intrinsic Religiosity 0.29%** [0.20, 0.38] .04 [.01, .06] -0.19***  [-0.30, -0.09] .02 [-.00, .03]
Extrinsic Religiosity (Social) -0.07* [-0.14, -0.00] .00 [-.00, .01] -0.04 [-0.12, 0.04] .00 [-.00, .01]
Extrinsic Religiosity (Personal) 0.01 [-0.08, 0.09] .00 [-.00, .00] 0.19*** [0.09, 0.28] .02 [-.00, .03]
ISO‘?""".D'SC‘?”?B?ted”eSS X 0.12*  [0.04,0.20] .01 [-.00, .02] 0.01 [0.08,0.11] .00 [-.00, .00]
ntrinsic Religiosity
Social Disconnectedness x
Extrinsic Religiosity (Social) -0.00 [-0.06, 0.05] .00 [-.00, .00] -0.02 [-0.09, 0.04] .00 [-.00, .00]
Social Disconnectedness x
Extrinsic Religiosity (Personal) -0.07 [-0.14, 0.01] .00 [-.00, .01] -0.01 [-0.09, 0.08] .00 [-.00, .00]

Model Fit R? = .319*** R? = .062***

95% CI[.26,.36] 95% CI[.03,.09]

Note. A significant B-weight indicates the semi-partial correlation is also significant. All variables in the model are standardized, so 8
represents standardized regression weights. sr? represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval, respectively. Statistically significant results are bolded for emphasis.

* indicates p < .05, ** indicates p < .01, *** indicates p <.001.
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Table S7

Regression Results Predicting Presence of and Search for Meaning Based on Alternative Scoring of Intrinsic and Extrinsic
Religiosity, Excluding Atheists and Agnostics (N = 735)

Presence of Meaning in Life Search for Meaning in Life

B 95% Cl s B 95% ClI S?
Predictor B sr? 95% Cl B sr? 95% ClI

[LL, UL] [LL, UL] [LL, UL] [LL, UL]
(Intercept) 0.00 [-0.06, 0.06] 0.00 [-0.07, 0.07]
Social Disconnectedness -0.48***  [-0.54, -0.42] 22 [.17,.27] 0.17%** [0.10, 0.25] .03 [.01, .05]
Intrinsic Religiosity 0.29*** [0.20, 0.38] .04 [.02, .06] -0.18**  [-0.28, -0.07] .01 [-.00, .03]
Extrinsic Religiosity (Social) -0.07 [-0.14, 0.00] .00 [-.00, .01] -0.04 [-0.12, 0.04] .00 [-.00, .01]
Extrinsic Religiosity (Personal) -0.01 [-0.10, 0.07] .00 [-.00, .00] 0.20%*** [0.10, 0.30] .02 [.00, .04]
Social Disconnectedness x 0.14*** [0.06, 0.22] .01 [-.00, .02] 0.02 [-0.07, 0.12] .00 [-.00, .00]
Intrinsic Religiosity
Social Disconnectedness x -0.00 [-0.06, 0.06] .00 [-.00, .00] -0.02 [-0.09, 0.05] .00 [-.00, .00]
Extrinsic Religiosity (Social)
Social Disconnectedness x -0.07* [-0.15, -0.00] .00 [-.00, .01] -0.01 [-0.09, 0.08] .00 [-.00, .00]
Extrinsic Religiosity (Personal)

Model Fit R? = .313*** R? = .057***
95% CI[.25,.36] 95% CI[.02,.08]

Note. A significant f-weight indicates the semi-partial correlation is also significant. All variables in the model are standardized, so B
represents standardized regression weights. sr? represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval, respectively. Statistically significant results are bolded for emphasis.

* indicates p < .05, ** indicates p < .01, *** indicates p <.001.
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Table S8
Regression Results Predicting Presence of and Search for Meaning Based on Alternative Scoring of Intrinsic and Extrinsic
Religiosity, Excluding Atheists, Agnostics, and Participants with No Particular Religious Affiliation (N = 637)

Presence of Meaning in Life Search for Meaning in Life

B 95% Cl sre B 95% CI sre
Predictor B sr? 95% Cl B sr? 95% ClI

[LL, UL] L, UL [LL, UL] [LL, UL]
(Intercept) 0.00 [-0.06, 0.07] 0.00 [-0.07, 0.08]
Social Disconnectedness -0.46***  [-0.53, -0.40] 21 [.16, .27] 0.16*** [0.08, 0.23] .02 [.00, .05]
Intrinsic Religiosity 0.27*** [0.19, 0.36] .04 [.02,.07] -0.15** [-0.25, -0.05] .01 [-.00, .03]
Extrinsic Religiosity (Social) -0.08* [-0.15, -0.00] .00 [-.00, .01] -0.04 [-0.13, 0.04] .00 [-.00, .01]
Extrinsic Religiosity (Personal) -0.01 [-0.10, 0.07] .00 [-.00, .00] 0.22%** [0.12, 0.32] .03 [.00, .06]
Social Disconnectedness x 0.12** [0.04, 0.20] .01 [-.00, .02] 0.03 [-0.06, 0.12] .00 [-.00, .00]
Intrinsic Religiosity
Social Disconnectedness x -0.01 [-0.07, 0.06] .00 [-.00, .00] -0.01 [-0.08, 0.06] .00 [-.00, .00]
Extrinsic Religiosity (Social)
Social Disconnectedness x -0.04 [-0.11, 0.04] .00 [-.00, .00] -0.02 [-0.11, 0.07] .00 [-.00, .00]
Extrinsic Religiosity (Personal)

Model Fit R? = .297*** R? = .058***
95% CI[.23,.34] 95% CI[.02,.09]

Note. A significant f-weight indicates the semi-partial correlation is also significant. All variables in the model are standardized, so B
represents standardized regression weights. sr? represents the semi-partial correlation squared. LL and UL indicate the lower and upper
limits of a confidence interval, respectively. Statistically significant results are bolded for emphasis.

* indicates p < .05, ** indicates p < .01, *** indicates p <.001.
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