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Abstract

Major stressors can influence religiosity, making some people more religious, while making

others less religious. In response to the COVID-19 pandemic, we conducted a mixed-

method study with a nationally representative sample of religiously affiliated American

adults (N = 685) to assess group differences between those who decreased, stayed the

same, or increased in their religious devotion. In quantitative analyses we evaluated differ-

ences on sociodemographic variables, religious behaviors, individual differences, prosocial

emotions, well-being, and COVID-19 attitudes and behaviors. Of most note, those who

changed (i.e., increased or decreased) in religious devotion were more likely than those with

no change in devotion to experience high levels of stress and threat related to COVID-19,

but only those who increased in religious devotion had the highest dispositional prosocial

emotions (i.e., gratitude and awe). Further, those who changed in religious devotion were

more likely to report searching for meaning than those with no change, but only those who

increased were more likely to report actual presence of meaning. Qualitative analyses

revealed that those who increased in religious devotion reported increasing personal wor-

ship, the need for a higher power, and uncertainty in life as reasons for their increase in reli-

gious devotion; those who decreased reported being unable to communally worship, a lack

of commitment or priority, and challenges making it hard to believe in God as reasons for

their decrease in religious devotion. The findings help identify how COVID-19 has affected

religious devotion, and how religion might be used as a coping mechanism during a major

life stressor.

Introduction

Religion can offer an important source of comfort during major life stressors by providing a

framework through which an individual can interpret life events and regulate their emotions

[1]. As a result, religious devotion often increases in the wake of major life stressors [2], includ-

ing natural disasters such as earthquakes [3] and hurricanes [4]. However, major stressors do

not increase religious devotion for everyone. Some people may interpret negative life events as

a punishment from God and feel they are unable to rely on God as a source of help [2], possibly
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even feeling angry toward God [5]. These individuals may then experience spiritual tensions,

which can lead to feeling abandoned by or having an insecure relationship with God [2] as

well as doubting their religion [6].

The COVID-19 pandemic presents a unique opportunity to more comprehensively under-

stand how a large population might increase or decrease their religious devotion in response

to a major, societal-level, and chronic stressful experience. In March 2020, immediately after

COVID-19 was declared an international pandemic, an analysis across 95 countries revealed a

300% increase in Google searches for the term “prayer” [7]; another survey conducted at the

same time found that more than half of Americans had prayed in the hopes of ending the pan-

demic [8], and additional surveys have found that people were reading religious texts or carry-

ing religious items for protection [9], and that many increased in spiritual fortitude [10], 2021.

Some research has suggested that these efforts have been effective, as positive religious coping

has been connected with less stress [11], religion in general has been connected to positive

affect [12], and spirituality has been connected to reduced hopelessness [13]. On the other

side, a small, but notable portion of people seem to have experienced reduced religious faith in

response to the COVID-19 pandemic. A recent sample of American adults found that 2%,

which would be roughly 6.5 million Americans, reported that COVID-19 has made them less

religious [14]. Additionally, the onset of COVID-19 resulted in less of a faith mindset and

more of a science mindset in the early months of the pandemic [15] and research has shown

that negative religious coping has a stronger positive association with COVID-19 anxiety than

positive religious coping has negative association with COVID-19 anxiety [16].

Despite a growing body of research highlighting changes in religious devotion occurring

along with major stressors, along with characteristics connected with those changes, much

remains to be learned about characteristics that specifically differentiate those who increase,

decrease, or remain stable in their religious devotion during this tumultuous period. Under-

standing what factors distinguish people who increase versus decrease in religious devotion

may help us understand how and why some people benefit from turning to religion in times of

stress, versus why some become more skeptical of their faith [17]. In the present investigation,

we collected a nationally representative sample of individuals in the U.S. to identify what dif-

ferentiated those who increased, decreased, and were stable in religious devotion in the face of

COVID-19. Our approach was mixed-methods and included both qualitative and quantitative

analyses. We used quantitative analyses to examine group differences for of those who

decreased, stayed the same, or increased in religious in response to the pandemic. We also

used qualitative analyses that allowed people to communicate how and why their religious

devotion had changed, if it had, potentially providing greater insight into explanation for the

differences in characteristics. To understand what differentiated those who reported increas-

ing, decreasing, or staying the same in religious devotion, we explored several, theoretically-

motivated groups of variables, including sociodemographics (e.g., gender, ethnicity), religious

practices, well-being (i.e., life satisfaction, meaning in life), prosocial emotions (e.g., gratitude,

awe), and COVID-19 attitudes and behaviors (e.g., stress from COVID-19, social distancing

behaviors).

Sociodemographic variables

One group of variables that we explored might relate to change and stability in religious devo-

tion include the sociodemographic variables of gender, ethnicity, socioeconomic status, educa-

tion, political orientation, work hours, number of kids and relationship status. For gender,

Maynard and colleagues [18] found women to be more likely than men to turn to religion as

means of coping as they are more likely to surrender to wait for God to take control, suggesting
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women may be more likely to turn to religion in times of stress. For ethnicity, Black communi-

ties have been disproportionately hurt by COVID-19 [19] and some past research evidence has

shown that Black Americans facing anxiety were more likely to turn to religion compared to

White Americans [20]. The disproportionate stress response of those in lower socioeconomic

statuses being affected by COVID-19 through overcrowded accommodation, poor housing

conditions, and limited access to personal outdoor space [21] could result in searching for a

coping mechanism, with religion being a viable option. Concerning education, since individu-

als who are more educated tend to be less religious [22], they may be less likely to turn to reli-

gion and more likely turn to alternative sources as a way to cope with stress, such as scientific

development and news on the vaccine. For political orientation, recent research suggests that

those who are more politically conservative are less likely to view themselves as personally vul-

nerable to COVID-19 and less likely to view the virus as being severe [23]; by viewing the virus

as less threatening they may be less likely to seek a coping mechanism and thus not feel a need

to adapt religiously. Unemployment or reduced work hours may bring added stress similar to

the stress brought on by lower socioeconomic status; the time scarcity hypothesis suggests that

as people devote more time to their jobs, the less time they have for religious involvement [24–

26], suggesting people might find more time for religious involvement and have a chance to

increase their religious devotion. Religious individuals have more kids than those who are not

[27], meaning that they may deal with added stress from children being home [28]; some

research suggests that religion can help reduce parenting stress and increase satisfaction [29],

but we do not know whether the stress that comes from parenting may be more likely to influ-

ence someone to increase or decrease in religious devotion. Finally, with regards to relation-

ship status, research has shown that religious groups hold the highest number of married

couples compared to atheist or agnostic groups that have higher numbers of people who have

never been married [30]. Considering that those who are not in a relationship are more likely

to experience worse mental health from COVID-19 [31], those outside of the security of a

committed, marital relationship may be more likely to experience stress from not being con-

nected to people. Religion can potentially be a source of comfort and intimacy [32] that may

be helpful in the face of being more isolated, but we do not know whether someone is likely to

increase or decrease religious devotion based on the stress from being more socially isolated.

Religion variables

A second group of variables that we explored might relate to change and stability in religious

devotion include the specific religious behaviors of attending worship services, talking about

religion, praying, and reading sacred texts, as well as religious coping and gratitude to God.

The way that COVID-19 regulations affect the environment suggests that an overarching

increase or decrease in religious devotion may differentially manifest in several religious

behaviors. For example, COVID-19 social distancing policies and regulations surrounding

gathering for religious services could make it particularly challenging to engage in more

extrinsic religious behaviors such as attending church and having religious talks with others

[33], unless people are able to maintain a sense of belongingness in their community [34]. On

the other hand, the evidence so far suggests that those who report an increase in religious

devotion seem particularly likely to increase in more private and internal religious behaviors,

such as prayer and the reading of sacred texts [7, 35]. Turning to a higher power in search of

meaning, control, comfort, or other religious coping factors may be particularly manifest in

private religious behaviors such as the frequency of prayer and reading sacred texts, a finding

that would be consistent with other research showing intrinsic religiosity tends to increase fol-

lowing a crisis [36], and that ritualistic behavior helps reduce anxiety [37]. In addition, higher
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levels of religious coping [32] and gratitude to God [38] can also be expected when turning to

a higher power. There may also be some complications when stress or anxiety is concerned, as

one study highlighted that those who began the pandemic as strong believers and had high

anxiety about COVID-19 increased their religious beliefs, whereas those with less believe and

anxiety about COVID-19 became more skeptical of their beliefs [17].

Individual differences

A third group of variables that we explored might relate to change and stability in religious

devotion include individual differences in loneliness, Big-5 personality traits, and need for clo-

sure. Religion may provide a way for people to cope with loneliness, as some research shows

that loneliness tends to decrease when people are religious [39–41], but one challenge to this

finding, in light of COVID-19, is that the alleviation of loneliness was explained by the fact

that religiosity encourages people to attend worship services [39]. In terms of personality traits,

one study showed that individuals with higher levels of extraversion, conscientiousness, and

openness to experience fared better affectively in response to a stressor, whereas those higher

in neuroticism and agreeableness fared worse [42]. These personality traits that make it more

likely that people fare worse affectively in response to a stressor may also make it likely that

people might be more likely to change their religious devotion in response to a stressor,

although we do not know whether the response to stress would lead to an increase or decrease

in religious devotion. An additional consideration for extraversion is that extraverted people

may view religion more in terms of a social aspect for worship service attendance, and with

those social opportunities limited, they may report a decrease in religious devotion. Finally,

those with a higher need for closure (i.e., motivation to have answers in uncertainty) likely had

a particularly challenging time adjusting to the uncertainty brought on during the early days of

the pandemic. As religion can provide a framework to make meaning of important life events,

indeed, several studies have shown that religiosity can reduce feelings of uncertainty [43, 44],

and individuals with higher need for closure may turn to religion as a way to make sense of the

tenuous life circumstances brought on by the pandemic. In fact, one study specifically showed

that psalm recitation was used to cope with uncertainty during a war [45].

Prosocial emotions

A fourth group of variables that we explored might relate to change and stability in religious

devotion include prosocial emotions that help individuals transcend self-interest such as grati-

tude and awe [46]. These emotions have a rich history in religion, with a robust literature dem-

onstrating links between these prosocial emotions and religiosity [38, 47–50]. The tendency to

experience these emotions may be an important element of increased devotion during times of

stress. For instance, turning to God can help people realize the blessings they have during

these negative times, which can increase a sense of gratitude [51]. Similarly, the tendency to

experience awe may promote devotion through increasing engagement with religious rituals,

which brings a sense of connection to something greater than oneself. Alternatively, turning to

God could trigger engagement in religious rituals that can instill awe [50]. Regardless of direc-

tionality between these variables, we expected that those who reported an increase in religious

devotion would also report greater awe and gratitude.

Well-being

A fifth group of variables that we explored might relate to change and stability in religious

devotion include indicators of well-being such as life satisfaction, presence of meaning in life,

and search for meaning in life. Changes in religious devotion are associated with changes in
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key indicators of well-being such as life satisfaction [52] and meaning (both the search for and

presence of meaning). For instance, in the face of stress, researchers have observed that those

who cope by turning to God have more meaning present in their lives, whereas those who

turned away from God tended to search for meaning [53]. Therefore, those who report an

increase in religious devotion during the COVID-19 pandemic may also report higher pres-

ence of meaning and higher life satisfaction, as religion can help people make sense of the pur-

pose of life [32]. In contrast, those who report a decrease in religious devotion may report a

greater search for meaning and have lower life satisfaction, due to a destabilization of what was

once likely a source of meaning making in their worldview.

COVID-19 specific attitudes and behaviors

A sixth and final group of variables that we explored might relate to change and stability in

religious devotion include COVID-19 specific attitudes and behaviors including level of stress,

COVID-19 as a threat to health, finances, and the economy, beliefs about social distancing

(e.g., morally wrong to violate social distancing policies), belief that God would protect them

from COVID-19, social distancing behaviors, COVID-19 specific prosocial behaviors, and

motivations for social distancing. Since we collected data toward the beginning of the pan-

demic, the measures we included to capture COVID-19 specific attitudes and behaviors were

highly exploratory, so we did not have specific predictions. However, we did reason that some

differences might emerge. In general, it seems that attitudes and behaviors that suggest

highlighting COVID-19 as a stressor and threat may result in change in religious devotion. For

example, if COVID-19 is not viewed as threatening, an individual may be unlikely to make

any changes from COVID-19, religious or otherwise. By extension, those who generally view

COVID-19 as more threatening may be more likely to take social distancing behaviors more

seriously. Some might suggest an alternative line of thought, as some religious individuals have

believed that God would protect them from the virus, and that they did not need to socially

distance, wear masks, or even use hand sanitizer [54]. Researchers have found that highly reli-

gious Americans were less concerned about COVID-19, less likely to follow restrictions imple-

mented by public health, less likely to socially distance, and less likely to experience stress

compared to non-religious individuals [55]. Additionally, a study highlighted that highly reli-

gious people were more likely to engage in unreasonable behavior like hoarding toilet paper,

but there were no differences in reasonable behavior like avoiding physical contact or frequent

handwashing [56]. With most of these studies focusing on overall religiosity, much remains to

be learned about how various COVID-19 attitudes and behaviors might be differentiated by

changes in religious devotion.

Current study

Altogether, we explored the role of several groups of factors including sociodemographic vari-

ables, religion variables, individual differences, prosocial emotions, well-being, and COVID-

19 specific attitudes and behaviors in exploring change and stability in religious devotion in

respond to the COVID-19 pandemic. We collected data between May 27–31, 2020, prior to

our preregistration. After cleaning the data and running basic frequencies, we uploaded a pre-

registration detailing our research question and our qualitative data analysis plan. Once we

completed the qualitative data coding and organizing of themes, we used a combination of the-

ory and the information gleaned from the qualitative data to preregister our quantitative analy-

sis. Both preregistered analyses are available on the Open Science Framework, as well as data,

syntax for the quantitative analysis, and codebook showing all variables from the dataset

whether used or unused in our analysis.
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In our quantitative analyses, we presented participants with a variety of established scales

to identify the characteristics associated with increases, decreases, or stability in religious

devotion during COVID-19. Then, we allowed participants to express in their own words

the reasons they increased, stayed the same, or decreased in religious devotion and coded

these data in our qualitative analyses. The combination of quantitative and qualitative

approaches marks a number of distinct advantages in this work. Guided by a bottom-up

approach, qualitative approaches give voice to how participants think and feel about the role

of COVID in their religious lives. Quantitative findings allow us to test a variety of differenti-

ating variables in a top-down manner. Insofar as findings can be synthesized, qualitative

findings further explain and add depth of understanding to the quantitative findings, poten-

tially providing some explanations to description from quantitative findings, while quantita-

tive findings can help us have a better sense of what qualitative findings might be more

generalizable [57, 58]. Despite preregistering the qualitative analyses before the quantitative

analyses, we have elected to report the quantitative analysis before the qualitative analysis, as

we sought to provide readers first with a broader overview of which factors are associated

with change and stability in religious devotion before diving more deeply into potential rea-

sons behind the quantitative findings.

Method

Participants

We recruited 1,021 participants from the United States online through the Prolific Academic

platform, a crowdsourcing website that produces high quality data [59]. Participants were paid

the equivalent of $2.50 USD. Prolific Academic helps researchers, through filtered questions,

reach their targeted population and post their study to eligible participants. We used quota

sampling on Prolific to gather a nationally representative sample in terms of gender, ethnicity,

and age. Of our 1,021 initial participants, we removed those who reported being agnostic, athe-

ist or having no religious affiliation (n = 336) for a final sample of 685 participants. We

removed these participants because those without an institutional religious affiliation sug-

gested that some of the questions were not applicable to them in their qualitative responses. In

addition, we found that no change in religious affiliation was reported among 90% of agnos-

tics, 92% of atheists and 88% of those who did not report having a formal religious affiliation.

On average 6% of each of these groups reported an increase in religious devotion and 3%

reported a decrease, a substantially different pattern than those with a religious affiliation. In

the final sample, 47% were men and 53% women; 71% were White, 14% Black, 7% Asian, 6%

Hispanic, 1% Middle Eastern, and 1% Native American; 43% were Protestant, 33% Catholic,

5% Jewish, 3% Islamic, 3% Buddhist, and 13% reported an “Other” religion that was often a

more specific denomination of Christianity. Age ranged between 18–78 with a mean age of

24.0 (SD = 15.1). The study was approved by the institutional review board at the University of

Toronto. All participants gave written informed consent.

Quantitative procedure

Participants took part in the study from their own personal computers on the platform Qual-

trics. Before completing the survey, participants completed a consent form where they were

informed that they were allowed to withdraw from the study or refrain from answering any

questions. First participants filled out measures of their religiosity, religious practices, per-

ceived severity of COVID-19, prosocial emotions, and well-being. At the end of the study, they

were debriefed.
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Measures

Sociodemographics. We asked participants about their gender (“Man”, “Woman” or

“Other or prefer not to say”), ethnicity (“White or European American” “Black or African

American”, “Asian or Asian-American”, “Hispanic or Latino-American”, “Middle Eastern”,

“Native American” or “other”) and education (1 = Less than High School; 2 = High School;

3 = Some College, No Degree; 4 = 2-year Degree; 5 = 4-year degree; 6 = Master’s Degree;

7 = Doctorate). We also included measures regarding work hours, social class (1 = Lower class;

2 = Lower middle class; 3 = Middle Class; 4 = Upper middle class; 5 = Upper class) income

level (0 = None; 11 = over $300,000 yearly gross income) and political orientation (1 = Liberal

to 10 = Conservative). Finally, we asked participants to report on their relationship status (Sin-

gle; In a romantic relationship; Cohabiting; Married) and number of children.

Religion. To assess participants’ religious devotion change, participants reported on the

degree of stability versus change in their religious devotion on a 5-point scale (1 = Decreased

strongly, 2 = Decreased slightly, 3 = Stayed the same, 4 = Increased slightly, 5 = Increased

strongly). To ensure a large enough number of participants to fill categories in order to make

meaningful comparisons, “Decreased Strongly” and “Decreased Slightly” were collapsed into

“Decreased” and “Increased Slightly” and “Increased Strongly” were collapsed into

“Increased.” Then, they answered an open-ended question (in 1–2 sentences) in which they

were asked to report on why their religious devotion had changed (or stayed the same) since

the onset of COVID-19. We also included items assessing their frequency of engagement in

various in religious behaviors both before and after the onset of COVID-19, including (“Talk-

ing about religious and/or spiritual topics in a typical week”, “Praying in a typical week”,

“Reading spiritual or religious text in a typical week” and “Attending religious service in a typi-

cal month”) assessed on a frequency scale (from 0 to 7+ times). Religious coping during

COVID-19 was assessed with a 3-item measure of benevolent religious reappraisal (e.g., I see

my situation as part of God’s plan”; [60]; Cronbach’s α = .87) on a 7-point scale (1 = Strongly

Disagree to 7 = Strongly Agree). Participants also indicated their level of gratitude to God with

ten items (e.g., “My life is filled with God’s grace”; J. Langston, personal communication, Janu-

ary 23, 2020; α = .95) on a 9-point scale (1 = Strongly Disagree to 9 = Strongly Agree).

Individual differences. We assessed individual differences in need for closure with 15

items (e.g., “I don’t like situations that are uncertain”) measured on a 7-point scale (1 = Strongly

disagree to 7 = Strongly

Agree; e.g. “I don’t like situations that are uncertain”; [61]; α = .86). Second, we measured lone-

liness with five items (e.g., “I feel left out”) on a 4-point scale (1 = Never to 4 = Often; [62]; α =

.91). Third, we assessed individual differences in Big 5 personality traits of extraversion (e.g., “I see

myself as extraverted, enthusiastic”; α = .68), agreeableness (e.g., “I see myself as sympathetic,

warm”; α = .33), conscientiousness (e.g., “I see myself as dependable, self-disciplined; α = .65),

neuroticism (e.g., “I see myself as anxious, easily upset”; a = .74), and openness (e.g., “I see myself

open to new experience, complex”; α = .42) with the Ten Item Personality Inventory (TIPI), with

items answered on a 7-point scale (1 = Strongly Disagree to 7 = Strongly Agree) [63].

Prosocial emotion. We measured prosocial emotions with assessments of gratitude and

awe. Participant answered six items about general gratitude (e.g., “I have so much in life to be

thankful for”) through the Gratitude Questionnaire (GQ-6; [64]), assessed on a 7-point scale

(1 = Strongly agree to 7 = Strongly disagree; α = .82). Participants also completed six items

about awe (e.g., “I often feel awe”; [65]; α = .84), with items rated on a 7-point scale

(1 = Strongly agree to 7 = Strongly disagree).

Well-being. We assessed well-being with measures of satisfaction with life and meaning

in life. Satisfaction with life was measured with five questions (e.g., “In most ways my life is
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close to ideal”) on a 5-point scale (1 = Strongly Disagree to 7 = Strongly Agree; [66]; α = 0.91).

We measured meaning in life with the Meaning in Life Questionnaire (MLQ; [67], 2006),

which contained two 5-item subscales including search for meaning (e.g., “I am always looking

to find my life’s purpose; α = .95) and presence of meaning (e.g., “I understand my life’s mean-

ing”; α = .91), with items assessed on a 7-point scale (1 = Absolutely untrue to 7 = Absolutely

true).

COVID-19 attitudes and behaviors. We included several measures to assess participants’

attitudes and behaviors towards COVID-19. First, we developed a set of 10 items for the pur-

poses of this research to measure participants’ beliefs about the extent COVID-19 is a threat

(e.g., “How serious of a threat do you believe COVID-19 is to your personal health?”) rated on

a 7-point scale (1 = Not at All to 7 = Very Much). Through exploratory factor analysis we

found that the COVID-19 belief items best loaded onto four factors: regulations, health, per-

sonal finance, and world finance. S1 Table shows that all items clearly loaded onto each of

their respective factors (all above .74) and had limited cross-loading with any other factor

(highest cross-load was .16). All four factors included an eigenvalue above one, amounting to a

cumulative variance of 76.44% (see S1 Fig for a scree plot). Two items indicated higher agree-

ment with ending COVID-19 regulations (e.g., “I believe it is time to end the sheltering at

home”; α = .88). Four items focused on health concerns from COVID-19 (e.g., “How serious

of a threat do you believe COVID-19 is to your personal health”; α = .92). Two items focused

on personal financial concerns (e.g., “How serious of a threat do you believe COVID-19 is to

your financial situation”; α = .90) and two items focused on wider economic concerns (e.g.,

“How serious of a threat do you believe COVID-19 is to the world economy?”; α = .93). We

also had three individual items that failed to clearly load onto any factor, which we assessed as

unique constructs, “It is morally wrong to violate social distancing policies right now,” “How

much stress do you feel from COVID-19,” and “I believe that God will protect me from

COVID-19” all on a seven-point scale (1 = not at all to 7 = very much).

We also measured participants’ efforts to social distance with 10 items (e.g., “Avoided gro-

cery stores at peak times” developed by [68] rated on a 7-point Likert scale (1 = Not at all to

7 = Completely; α = .81).

Additionally, we conducted a factor analysis on motivations to social distance, which

revealed that five items held well together (e.g., “To avoid getting others sick”; α = .85). We

called this factor Avoid Sickness. Two additional items loaded onto a different factor, “Because

the government has required it” and “So I don’t get in trouble” and had a moderately high cor-

relation with each other (r = .47, p< .001) and decent reliability for two items (α = .65). We

called this factor Avoid Punishment. The scale ranged from 1 = Not at All to 7 = Very Much.

S2 Table shows that all items clearly loaded onto each of their respective factors (all above .61)

and had limited cross-loading with any other factor (highest cross-load was .09). Both factors

included an eigenvalue above one, amounting to a cumulative variance of 66.86% (see S2 Fig

for a scree plot).

Finally, we measured prosocial behavior during COVID-19 with four items (1 = Not at all

to 7 = Very much) created specifically for this study that loaded onto one factor (e.g., “I have

donated money in the struggle against COVID-19”; α = .71).

Qualitative procedure

We divided the religiously affiliated participants into three groups based on their responses to

the question about change in religious devotion (same groups as the quantitative portion). For

each of these three groups, we conducted two-step qualitative analyses on their explanation for

their change or lack of change in religious devotion. Participants answered an open-ended

PLOS ONE Change in religious devotion during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0280775 March 8, 2023 8 / 23

https://doi.org/10.1371/journal.pone.0280775


question (in 1–2 sentences) in which they were asked to report on why their religious devotion

had changed, or stayed the same, since the onset of COVID-19. Utilizing in vivo coding [69],

we annotated the exact word or short phrase reported by each participant regarding why their

religious devotion had changed or did not change. Two coders read each of the responses and

annotated any words or phrases they believed provided insight into our overarching question.

Having two coders helped to ensure maximum coverage of annotations that could be grouped

into themes.

Second, we organized the annotations into broader themes. The two coders first consoli-

dated their annotations into a single working document. They then discussed each annotation

and worked together to organize all of the annotations into themes. Coders came to agreement

on all codes through discussion. They then organized themes based on the annotations and all

authors were consulted and agreed upon the final themes that were reported. Through this

process we used a combination of thematic analysis (identifying, analyzing, and interpreting

patterns of meaning within qualitative data; [70]) and focused coding (identifying recurrent

patterns and multiple layers of meaning; [69]).

Following recommendations by Rubin and Rubin [71], the combination of these

approaches gave us the flexibility to organize categories into a hierarchy. For example, there

were cases in which multiple subthemes fit into a larger overarching theme. Some participants’

responses fit under multiple themes and were recorded accordingly. Responses from all identi-

fied subthemes did not necessarily add up to the total number of participants who fit into an

overarching theme. Although some participants’ answers fit into multiple themes, no two

quotes used to illustrate a theme come from the same participant. When utilizing quotations,

we corrected minor grammatical errors for the sake of clarity.

Results

Analyses revealed that 52.6% of participants reported no change in religious devotion, 34.5%

reported an increase in religious devotion, and 12.9% reported a decrease in religious

devotion.

Quantitative analyses

Sociodemographics. We first examined the effect of group (decreased in religious devo-

tion, increased in religious devotion, and no change) on sociodemographic variables in a

MANOVA. There was no effect of condition (Wilk’s Lambda = .98, F (12.00, 1316.00) = 1.17,

p = .30) so we did not analyze any individual ANOVAs or post-hoc Bonferroni tests. As an

additional preregistered robustness check, we initially planned to select control variables for

supplemental analyses based upon any significant continuous covariates from the sociodemo-

graphic variables in the original MANOVA analyses. However, there were no significant socio-

demographic differences in the original MANOVA analyses, so we did not carry out these

supplemental analyses.

In addition to the MANOVA, gender, relationship status, and ethnicity were categorical

sociodemographic variables that could not be utilized in a MANOVA analysis. Utilizing chi-

square analyses, we tested whether there were overall differences between group. If any overall

differences were identified, we then tested specific differences between groups. There was no

significant difference for gender (χ2 (2) = .87, p = .87). For relationship status, the only signifi-

cant difference was between those who are single versus in a committed relationship (χ2 (2) =

7.24, p = .03), with those who decreased being more likely to be in a committed relationship, as

opposed to single, than those with no change (χ2 (1) = 4.65, p = .03) and those who increased

(χ2 (1) = 7.10, p< .01). We also found a significant difference for ethnicity (χ2 (2) = 9.27, p =
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.01), with Black participants being more likely than White participants to increase in religious

devotion than have no change (χ2 (1) = 9.28, p< .01).

Religion variables. We also conducted MANOVA analyses on religion variables. MAN-

OVA analyses revealed a significant difference for the three groups’ religious behaviors before

COVID-19, Wilk’s Lambda = .87, F (8.00, 1324.00) = 12.35, p< .001. Those who reported an

increase in religious devotion reported that they went to religious services more frequently,

prayed more frequently, talked about religion, and read sacred texts more frequently than

those who reported no change prior to COVID-19 (Table 1). In examining religious practices

after the onset of COVID-19, Wilk’s Lambda = .78, F (8.00, 1338.00) = 22.04, p< .001, those

who reported an increase in religious devotion engaged in all of these religious activities after

COVD-19 more frequently compared to those who reported a decrease or no change. Finally,

to examine if religious practices actually changed from pre-COVID to the onset of COVID, we

created difference scores by subtracting religious practices before COVID from practices after

COVID. Here too, we found significant differences for change in religious practices, Wilk’s

Lambda = .68, F (8.00, 1310.00) = 35.26, p< .001. Reporting a decrease, staying the same, or

increasing in religious devotion coincided with participants’ report of prayer and reading spiri-

tual texts (Table 1). All participants, however, reported a decrease in religious attendance, with

the decrease group reporting the sharpest decrease in attendance. Additionally, there were sig-

nificant differences for gratitude to God and religious coping, Wilk’s Lambda = .85, F (4.00,

1192.00) = 25.86, p< .001, with the increase group having higher gratitude to God and reli-

gious coping than the other two groups, and the decrease group having higher religious coping

than the no change group.

There were, however, some variables that violated MANOVA normality of variance

assumptions, shown through Levene’s test, and required follow-up non-parametric Kruskal-

Wallis H-tests: talking about religion and praying before COVID-19, attending religious ser-

vice and praying after COVID-19, all four variables for changes in religious behavior, gratitude

to God, and religious coping. We continued to find significant differences for all variables

listed. With follow-up Mann-Whitney tests, results from the non-parametric tests were gener-

ally similar to the MANOVA results. The only exception is that, in the MANOVA based analy-

sis, talking about religion before COVID-19 had a significant difference between the decrease

and no change groups, but the difference was not found in the non-parametric based analysis.

All results for non-parametric follow-ups are shown in Table 2.

Individual differences

We also examined the effect of group (decreased in religious devotion, increased in religious

devotion, and no change) on individual differences (e.g., Big 5 traits, comfort with uncertainty)

in a MANOVAS. Similar to the sociodemographic variables, there was no effect of condition

(Wilk’s Lambda = .97, F (14.00, 1192.00) = 1.39, p = .15) so we did not analyze any individual

ANOVAs. Notably, it is less likely that effects for our other measures are due to a third variable

such as differences in personality traits between groups given these null effects.

Prosocial emotions. There was also significant difference in reported prosocial emotions

among the three groups (Wilk’s Lambda = .96, F (4.00, 1290.00) = 6.12, p< .001). Those who

reported an increase in religious devotion reported higher general gratitude and awe than

those who reported no change. They also reported higher gratitude than those who decreased

in religious devotion (Table 1).

Well-being. Additionally, there was a significant difference in reported well-being among

the three groups (Wilk’s Lambda = .96, F (6.00, 1280.00) = 4.77, p< .001). Participants who

reported an increase or decrease in religious devotion reported higher search for meaning
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Table 1. MANOVA results for changes in religious devotion.

(a) Decrease (b) No Change (c) Increase

Variable M SD M SD M SD Response Range f Values Partial Eta Squared Wilk’s Lambda

Sociodemographic .98

Education 4.84 1.32 4.45 1.46 4.52 1.35 1–7 2.65 .01

Work hours 25.81 18.80 24.84 20.53 25.20 19.50 .09 .00

Number of kids 1.02 1.05 1.05 1.39 1.14 1.19 .44 .00

Social class 2.84 .77 2.79 .83 2.77 .85 1–5 .21 .00

Income level 4.37 2.81 4.03 2.29 4.02 2.25 0–11 .80 .00

Political affiliation 4.37 2.58 5.18 2.54 4.97 2.74 1–10 3.19 .01

Religion

Before COVID-19
Religious service 4.49b 2.18 2.97 ac 2.07 4.13b 2.16 0–7 30.01��� .08 .87���

Talk 4.32b 2.44 3.65ac 2.18 4.63b 2.16 0–7 14.25��� .04

Pray 5.54 2.49 5.11c 2.67 6.29b 2.17 0–7 15.66��� .05

Reading 3.34c 2.41 3.20c 2.42 4.58ab 2.49 0–7 23.15��� .07

After COVID-19
Religious service 2.31c 1.93 2.25c 1.92 3.61ab 2.58 0–7 29.15��� .08 .78���

Talk 3.14c 2.10 3.62c 2.25 5.49ab 2.16 0–7 62.55��� .16

Pray 4.48c 2.63 5.12c 2.66

6.98ab
1.80 0–7 55.33��� .14

Reading 2.79c 2.22 3.21c 2.45 5.51ab 2.50 0–7 73.96��� .18

Change in behavior
Religious service -2.29bc 2.04 -.72a 1.42 -.52a 2.42 -7-7 28.09��� .08 .68���

Talk -1.24bc 1.84 -.01ac 1.04 .88ab 1.76 -7-7 70.33��� .18

Pray -1.08bc 1.71 .03ac .75 .70ab 1.27 -7-7 82.65��� .20

Reading spiritual text -.63bc 1.54 .01ac .61 .96ab 1.70 -7-7 66.34��� .17

Other
Gratitude to God 7.05c 1.67 7.08c 1.65 8.04ab 1.16 1–9 28.40��� .09 .85���

Religious coping 4.67bc 1.61 4.03ac 1.70 5.40ab 1.43 1–7 46.41��� .14

Individual Differences .97

Need for closure 4.60 .89 4.46 .92 4.58 .85 1–7 1.38 .01

Loneliness 2.12 .81 2.02 .81 2.04 .80 1–4 .46 .00

Extroversion 3.95 1.59 3.75 1.54 3.97 1.60 1–7 1.41 .01

Agreeableness 5.36 1.07 5.46 1.10 5.63 1.09 1–7 2.21 .01

Consciousness 5.43 1.32 5.69 1.15 5.76 1.11 1–7 2.24 .01

Neuroticism 3.11 1.45 2.90 1.52 2.86 1.43 1–7 .79 .00

Openness 5.30 1.08 5.04 1.25 5.20 1.24 1–7 1.96 .01

Prosocial Emotions .96���

Gratitude 5.63c .96 5.69c 1.05 6.00ab .92 1–7 7.86��� .02

Awe 4.70 1.14 4.63c 1.26 5.07b 1.21 1–7 8.99��� .03

Well-Being .96���

Life satisfaction 4.26 1.32 4.39 1.50 4.50 1.38 1–7 .89 .00

Search for meaning 4.97b 1.41 4.42ac 1.51 4.85b 1.44 1–7 7.99��� .02

Presence of meaning 4.64c 1.42 4.88 1.38 5.11a 1.33 1–7 4.09� .01

COVID-19 Items .79���

Unique Constructs
Stress 4.94b 1.70 3.87ac 1.78 4.48b 1.71 1–7 13.89��� .05

God protection 4.06c 2.30 3.71c 2.20 5.41ab 1.77 1–7 40.60��� .13

(Continued)
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than those who reported no change. In addition, those who experienced an increase in reli-

gious devotion reported higher presence of meaning than those who reported a decrease. We

did not find differences among the three groups in life satisfaction (Table 1).

COVID-19 attitudes and behaviors. Finally, we found a significant difference between

the three groups on COVID-19 attitudes and behaviors (Wilk’s Lambda = .79, F (22.00,

1092.00) = 6.33, p< .001). Therefore, we examined the underlying ANOVAS and if they were

significant, applied a Bonferroni post-hoc test to assess pairwise comparisons. Participants

who increased and decreased in religious devotion reported more stress and perceived a

greater threat to their health from COVID-19 than those who had no change in religious devo-

tion. Those who increased in their religious devotion had a stronger belief that God protects

them from COVID-19 than did those in the decrease or no change groups. They also engaged

in more social distancing behaviors and prosocial behaviors than those in the no change

group. Both those who increased and decreased in religious devotion reported a higher belief

that violating social distancing is morally wrong than those in the no change group, and also

believed more strongly that COVID-19 was a threat to their health and personal finances than

did those in the no change group. Finally, both the decrease in increase groups reported higher

motivation to social distance to avoid sickness than the no change group, and the increase

group reported higher motivation to social distance to avoid punishment than the no change

group (Table 1).

For variables that violated Levene’s test (i.e., God protects from COVID-10, social distanc-

ing behaviors, belief that violating social distancing policies is morally wrong) we followed up

with non-parametric tests. Using the Kruskal Wallis test, believing God will protect them from

COVID-19, H (2) = 82.63, p< .001, social distancing behaviors, H (2) = 8.25, p = .02, and

believing it is morally wrong to violate social distancing policies, H (2) = 26.98, p< .001) were

Table 1. (Continued)

(a) Decrease (b) No Change (c) Increase

Variable M SD M SD M SD Response Range f Values Partial Eta Squared Wilk’s Lambda

Soc dis behaviors 5.73 .89 5.38c 1.19 5.71b 1.08 1–7 6.14�� .02

Prosocial behaviors 3.08 1.43 2.81c 1.31 3.46b 1.44 1–7 13.84��� .05

COVID-19 Regulation Beliefs
Soc dis morality 5.69b 1.57 4.97ac 1.90 5.68b 1.76 1–7 10.75��� .04

Economy 3.37 1.91 3.93 1.97 3.68 1.79 1–7 2.77 .01

Perceived Threat of COVID-19
Health 5.34b 1.36 4.76ac 1.62 5.38b 1.53 1–7 9.70��� .04

Personal finances 5.18b 1.61 4.26ac 1.85 4.87b 1.80 1–7 10.75��� .04

Economy 5.88 1.25 5.83 1.22 6.08 1.15 1–7 2.51 .01

Soc Dis Motives
Avoid sickness 6.09b 1.08 5.65ac 1.41 5.96b 1.35 1–7 4.85�� .02

Avoid punishment 4.00 1.77 3.79c 1.77 4.22b 1.75 1–7 3.53� .01

�p< .05

�� p < .01

��� p< .001

Post-hoc tests utilized the Bonferroni method

Change in practice was calculated by subtracting religious practice before COVID-19 from religious practice after COVID-19

Superscripts indicate significant difference at the .05 level. For example, if the column “a” includes a superscript of “b” it indicates the value in column “a” is significantly

different than the value in column “b”.

Soc dis = Social Distancing

https://doi.org/10.1371/journal.pone.0280775.t001
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all significant. With follow-up Mann-Whitney tests, results from the non-parametric tests

were similar to those found when using the post-hoc Bonferroni tests from the MANOVA

based analysis.

Summary. In summary, our results revealed that changes in prayer and reading sacred texts

corresponded with changes in religious devotion, but religious service attendance decreased

for all groups, especially those who decreased in religious devotion. Those who increased and

decreased in religious devotion were more likely than those with no change to report greater

stress and threat from COVID-19, but only those who increased in religious devotion reported

more prosocial emotions like gratitude and awe. In addition, those who increased and

decreased in religious devotion were more likely to be searching for meaning than those with

no change, but only those who increased in religious devotion showed higher presence of

meaning, in comparison to those in the other groups. These findings suggest that more nega-

tive and tense states like stress, threat, and searching for meaning characterize those who

changed in religious devotion, but for those who increased, these states were also paired with

more positive experiences like greater prosocial emotions and greater presence of meaning.

Table 2. Non-parametric test results for variables that violated normality assumptions.

(a) Decrease (b) No Change (c) Increase

Variable M SD M SD M SD Response Range H value

Religion

Before COVID-19
Talk 4.32 2.44 3.65c 2.18 4.63b 2.16 0–7 31.45���

Pray 5.54 2.49 5.11c 2.67 6.29b 2.17 0–7 27.87���

After COVID-19
Religious service 2.31c 1.93 2.25c 1.92 3.61ab 2.58 0–7 46.67���

Pray 4.48c 2.63 5.12c 2.66 6.98ab 1.80 0–7 9780���

Change in behavior
Religious service -2.29bc 2.04 -.72a 1.42 -.52a 2.42 -7-7 52.09���

Talk -1.24bc 1.84 -.01ac 1.04 .88ab 1.76 -7-7 121.91���

Pray -1.08bc 1.71 .03ac .75 .70ab 1.27 -7-7 130.39���

Reading spiritual text -.63bc 1.54 .01ac .61 .96ab 1.70 -7-7 108.65���

Gratitude to God 7.05c 1.67 7.08c 1.65 8.04ab 1.16 1–9 61.48���

Religious coping 4.67bc 1.61 4.03ac 1.70 5.40ab 1.43 1–7 90.47���

COVID-19 Items

God protects from 4.01c 2.31 3.69c 2.19 5.41ab 1.76 1–7 82.63���

COVID

Social distancing 5.71 .89 5.38c 1.19 5.71b 1.08 1–7 8.25�

behaviors

Covid-19 Regulation
Beliefs
Soc dis morality 5.71b 1.56 4.97ac 1.90 5.68b 1.76 1–7 26.98���

�p< .05

�� p < .01

��� p< .001

Whitney-Mann Tests were used as post-hoc tests to evaluate direct comparisons between groups

Change in practice was calculated by subtracting religious practice before COVID-19 from religious practice after COVID-19

Superscripts indicate significant difference at the .05 level. For example, if the column “a” includes a superscript of “b” it indicates the value in column “a” is significantly

different than the value in column “b”.

Soc dis = Social Distancing

https://doi.org/10.1371/journal.pone.0280775.t002
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Qualitative analyses

Having just documented the broad differences between those who increased, stayed the same,

or decreased in religious devotion, we now provide deeper insight into the reasons for these

changes with participants’ open ended responses accounting for what they believed were the

reasons for their change or lack of change in religious devotion.

Increase group. We coded the responses of participants who increased in religious devo-

tion (N = 237) into three overarching themes and seven subthemes (Table 3).

Engagement in personal worship. A common theme we noted among those who reported an

increase in religious devotion was personal worship (n = 113). Participants indicated

Table 3. Qualitative findings on why participants experienced changes in religious devotion.

Main Themes Subthemes

Increase

(n = 237)

Engagement in Personal Worship (n = 113)

“I have found much more comfort with the current

situations by praying and being closer to God”

Prayer (n = 82)

“I find myself praying more”

Scripture Study (n = 23)

“Continue to study the Word daily”

Need for Higher Power (n = 100)

“I tend to rely on God in the tough moments when I don’t

understand why something bad is happening”

Alleviate Distress and Find Peace in

Trying Times (n = 42)

“I’m scared and prayer makes me feel

calm”

Faith in God Will Overcome the Virus

(n = 31)

“I’m praying more that this virus goes

away quickly”

Sense of Control and Security (n = 15)

“I find security in higher power”

Uncertainty in Life (n = 54)

“Learning more overtime how important it is to spend

time with God”

Death is Close (n = 15)

“I’m afraid to die”

Gratitude and Appreciation (n = 12)

“I appreciate the things more that God

has given to me”

No Change

(n = 354)

Same Religious Faith (n = 174) “I am still practicing as I

normally do”

Not Religious (n = 119)

“I didn’t practice before, and it hasn’t really changed”

Vague Responses (n = 46)

“Have other things to do with my time, have other

interests”

Decrease

(n = 90)

Lack of Engagement in Communal Worship (n = 62)

“The inability to go to church and worship with my

brethren is very taunting”

Not Being Able to Attend Religious

Services (n = 55)

“Local churches and services have

been canceled”

Mode of Delivery (n = 23)

“It’s harder to stay connected when

everything is online”

Lack of Commitment or Priority (n = 14)

“Not really attending or focusing on that right now. Work

and family are key”

No Time for Religiosity (n = 8)

“Less time in church, more time to

think about other things”

Experience of Boredom and Laziness

(n = 6)

“Not going to church makes me lazy

to study the Bible and pray”

Hardship Challenging Belief in God (n = 9)

“It is hard to believe that if God exists, he would let this

happen”

https://doi.org/10.1371/journal.pone.0280775.t003
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strengthening their religious devotion through their worship to God through different religious

activities. Some participants made statements that broadly fit this theme, including “learning

more over time how important it is to spend time with God.” In increasing their personal wor-

ship, the most frequent religious behavior participants reported increasing was prayer (n = 82),

writing that they “pray more multiple times a day for myself and others to get through this pan-

demic.” Participants also reported increasing was scripture study (n = 23) in which they

reported things such as “more time to do my quiet time, read more and reflect on my Bible.”

Need for a higher power. Another reason why participants reported an increase was feeling

the need for a higher power to support them and help them go through the hardships and

stress of COVID-19 (n = 100). Participants said things that highlighted how God helped them

cope with the perceived stress of COVID-19 such as the “pandemic has changed our lives in so

many ways. I feel like I need God more than ever before to get through these difficult times.”

More specifically, participants reported that turning to this higher power helped them alleviate

distress and find peace in trying times (n = 42), stating that “My strong religious beliefs have

given me comfort and peace during this difficult time.” Some participants believed that their

faith in God will help overcome the virus (n = 31), believing that God “has power to save us

from this pandemic.” Finally, some participants reported that their increased religious devo-

tion gave them a sense of control and security over the situation (n = 15), saying things like, “I

think it made me realize that it is one of the only secure and consistent things in my life.”

Uncertainty in life. Participants also reported increasing in religious devotion because they

felt “tomorrow is not promised,” and idea that the future is uncertain, and death may be near

(n = 54). Some participants reported that “It [COVID-19] has made me more aware of the

most important things in life.” Overall participants felt the urge to “reassess priorities.” They

realized that death was close after seeing thousands of people dying around the world (n = 15).

They mentioned having “more time to myself overall to think about God and my relationship

with him and what will happen when I die.” Others experienced gratitude and appreciation for

days when they and their families wake up healthy, but also for the small things in their lives

(n = 12), such as the people surrounding them: “Reading about what other people have gone

through due to COVID-19, I am grateful for my life and people in it.”

Decrease group. A second group of people who reported a decrease in religious devotion

(n = 90) were coded into three overarching themes and four subthemes (Table 3).

Lack of engagement in communal worship. One of the main reasons reported by participants

for their decrease in religious devotion was the lack of worship (n = 62), meaning that they

were not on track with their usual religious activities, thus, leading to a natural decline in devo-

tion. This lack of worship was manifested mainly by not being able to attend religious services

(n = 55). Participants felt that religion was not the same without the sense of community. One

reason for this is the change in mode of delivery (n = 23), with religious services being shifted

to online platforms, participants were “not as inclined to ‘attend’ mass if I’m just watching it,

on TV.” In contrast to those in the increase group, three participants reported that they had

declined in religious devotion because of a lack of personal worship such as they “have not

taken enough time in study and prayer.”

Lack of commitment or priority. Another reason for reporting a decline in devotion was a

lack of commitment (n = 14). Some participants reported having no time for religiosity

(n = 8), saying things like, “Not really attending or focusing on that right now. Work and fam-

ily are key.” Another reported, “I have not been following up with religious activities at all. I

think that I’m more concerned about the pandemic.” Another reason was experiencing bore-

dom and laziness (n = 6), feeling, “I don’t have the motivation to attend virtual services.”

Hardship challenging belief in God. Perceived hardship during COVID-19 was another rea-

son participants decreased in their religious devotion (n = 9) since this hardship challenged
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their belief in God. Participants mentioned that it was “hard to maintain a religious belief sys-

tem when there is so much suffering” and “it is hard to believe that if God exists, he will let this

happen.”

No change group. A third group of people reported no change in religious devotion

(n = 354). First, some people reported being religious before COVID-19 and were still

experiencing the same level of devotion (n = 174). Second, people reported not being particu-

larly religious before COVID-19, which stayed the same after COVID-19 (n = 119). A final

group responded unclearly or vaguely n = 46). Examples are found in Table 3.

Discussion

The primary aim of our study was to understand the characteristics of those who reported

change versus stability in religious devotion as a result of the COVID-19 pandemic. We

assessed how changes in religious devotion are reflected in sociodemographics, religion vari-

ables, individual differences, prosocial emotions, well-being, and COVID-19 specific attitudes

and behaviors. We also gave participants the opportunity to explain, in their own words, why
they increased, stayed the same, or decreased in religious devotion since the onset of COVID-

19. Despite some research suggesting potential differences based on sociodemographics and

individual differences, we did not find any differences in our dataset. Potential reasons are

highlighted in our limitations section. In synthesizing quantitative and qualitative results, we

present results in the order of COVID-19 attitudes and behaviors, religion variables, prosocial

emotions, and well-being.

For COVID-19 attitudes and behaviors, those who increased in religious devotion had

some unique outcomes such as being most likely to believe God would protect them from

COVID-19 and engaging in more COVID-19 prosocial behaviors. But perhaps the biggest over-

all takeaway from these many variables is that both those who increased and decreased in reli-

gious devotion were generally more likely to experience greater stress and threat from COVID-

19. The potential destabilization of a worldview that can come from perceiving events to be

highly stressful [32] may be part of the reason why both those who increased and decreased in

religious devotion reported higher searching for meaning. Overall, the commonalities between

those who decreased and increased in religious devotion support previous research suggesting

that experiencing greater stress during a crisis may lead to a higher likelihood of trying to make

sense of the event by searching for meaning [53] and turning toward [32] or away [6] from

God. Our qualitative findings similarly suggest that people who increased in religious devotion

did so to alleviate stress and those who decreased in religious devotion cited reduced time to

engage in religious activities due to managing life in a pandemic.

Efforts to alleviate their perceived threat of COVID-19 were also based in how individuals

engaged in religious practices. Both quantitative and qualitative results shed light on what reli-

gious behaviors were actually changing when participants reported an increase or decrease in

religious devotion. Those who decreased in their religious devotion reported less engagement

in all three religious behaviors (i.e., attending religious services, praying, reading sacred texts)

after COVID-19 in comparison to their retrospective report of before COVID-19. Unsurpris-

ingly, likely due to restrictions from attending worship services and social distancing policies,

attending religious services had the sharpest drop in comparison to the other behaviors. Even

those who reported an increase in religious devotion reported lower attendance of worship ser-

vices after COVID-19 than before, despite increasing in the other religious behaviors. Our

qualitative data, in particular, seem to speak to this distinction between focusing on more

internal versus external religiosity. Among those who reported an increase in religious devo-

tion, 47.7% participants focused their comments specifically on engaging in personal worship
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such as prayer or scripture study; alternatively, among those who reported a decrease in reli-

gious devotion, 68.9% mentioned the lack of engagement in communal worship. This difference

is striking given that we did not specifically prompt participants to report on these experiences

denoting internal or external religiosity. Rather they spontaneously reported them in response

to a broad, open-ended question about “Why” their religious devotion had changed or not

changed since COVID-19. This is broadly consistent with coping theory suggesting that ritualis-

tic religious behaviors can help alleviate distress by providing a sense of meaning amidst a crisis

[32], which also seemed reflected in quantitative results showing that those who increased in

religious devotion reported higher positive religious coping and gratitude to God. This is also

consistent with previous research specifically suggesting increases in intrinsic religiosity follow-

ing a crisis [36]. The appeal of more private internal religiosity may be particularly strong due to

social distancing regulations. It appears that those who decreased in religious devotion were

more community oriented in their religious devotion and did not have a community to turn to

after COVID-19 due to regulations surrounding worship services.

Despite greater reported stress and threat from COVID for those who changed in religious

devotion, only those who increased were higher in the prosocial emotions of gratitude and

awe. Greater gratitude also appeared with the theme of “Gratitude and Appreciation” for those

who increased in religious devotion. There could be something unique about the religious

behaviors in which people engage that reinforce dispositions that help provide meaning. For

example, both quantitative and qualitative data showed that prayer was a specific religious

behavior that those who increased in religious devotion engaged in most frequently. Prayer

can induce self-transcendent experiences that, in some cases, directionally predict and in other

cases experimentally lead to gratitude [47] and awe [50, 72], This is consistent with broader

coping theory suggesting that religion can help people regulate their emotions, by both provid-

ing ritualistic actions that can alleviate negative emotions and promote prosocial emotions

[32].

Consistent with previous research [52], both our quantitative and qualitative results suggest

that while those who increased and decreased in religious devotion were searching for mean-

ing, only those who increased in religious devotion reported finding the meaning they were

searching for. Some of the results found in the qualitative data indirectly converge on this

point as well. For those who decreased in religious devotion, one theme that emerged was that

hardship was challenging their belief in God. As religion and understanding of God can be a

source of meaning in life, it follows that the shaking of this meaning structure would result in

people struggling to find meaning in the face of a crisis. The qualitative data also had several

themes that gave voice to those who increased in religious devotion and were successfully find-

ing meaning. The theme “Uncertainty in Life” showed that those who increased in religious

devotion were reflecting upon bigger life questions and trying to make sense of what was hap-

pening. Rather than reporting a challenge to their belief in God, they reported other elements

that seemed to suggest developing a meaningful coherence from COVID-19 as a stressor. They

reported that their need for a higher power helped them “alleviate distress and find peace”,

that “faith in God will overcome the virus” and that their faith provided a “sense of control and

security.” Consistent with coping theory, feelings of peace, belief in a brighter future, and gain-

ing a sense of control can help to stabilize an individual in a stressful situation, help them inter-

pret life events, and maintain a sense of meaning in life [32].

Limitations and future directions

Although our study had strengths such as a multi-method approach and a nationally represen-

tative sample of participants recruited shortly after the onset of COVID-19 related regulations,
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it also had limitations. One limitation is attempting to understand change with a cross-sec-

tional design. Although we have noted a plausible direction for how these variables connect

with each other, future research could more closely examine the extent to which predisposi-

tions lead participants to interpret events in a way that increases religious devotion, the extent

to which specific religious behaviors may cultivate dispositions that help people to cope with

stressful life events, as well as the extent to which there is some sort of bidirectionality between

the two. The cross-sectional nature of the data may be part of the reason we did not detect sev-

eral significant group differences for changes in religious devotion for hypothesized connec-

tions from previous research. For example, previous research has shown that religion can

buffer against the detrimental effects of neuroticism [73]. However, valuable information on

this connection may be washed out in the crosscurrents of cross-sectional research. For exam-

ple, some participants who score higher in neuroticism may report an increase in religious

devotion because they were seeking an avenue to alleviate their anxiety. However, some who

report an increase in religious devotion might report lower neuroticism because they feel reli-

gion has alleviated their anxiety. If both of these effects are occurring in tandem, they could

result in no significant differences between those who increased in religious devotion and

those who decreased or exhibited no change. Similar concerns may come into play for other

sociodemographic and individual difference variables, as there were no significant differences

between groups for any of these variables. It would be beneficial to obtain longitudinal data to

assess how conditions (e.g., personality traits) before a stressor might predict outcomes after

the stressor.

Additionally, while there are advantages to understanding the unique circumstances sur-

rounding religious change during a universal stressor such as COVID-19, there are some fac-

tors that make it challenging to know how the findings might be integrated into the wider

literature on religion and coping [32]. For example, the uniqueness of social distancing may

have resulted in some findings unique to this particular stressor and questionable how well

they apply to the wider literature on stress and religion as a coping mechanism. Of note, the

finding that even those who increased their religious devotion did not increase their worship

service attendance could be unique to COVID-19 regulations.

Another note is that our data were collected in May 2020, in the early stages of the pan-

demic, which has the distinct advantage of allowing us to capture immediate effects of

COVID-19 on religious devotion. However, the influence of the pandemic is long and perva-

sive, and we cannot be sure of the extent to which changes will endure over time. Previous

research on the 9/11 attacks suggests that some of the immediate effects of a major stressor

might become weaker over time [74, 75]. Based on this work, it would be beneficial for

researchers to assess the extent some of these religious changes are immediate as opposed to

longer-term. It would also be beneficial to assess specific differences between different reli-

gious affiliations, as the majority of our sample was Christian.

Finally, we note that although there were not significant differences between groups for

sociodemographic variables, that the means for those in the decrease group seemed to suggest

higher education, fewer kids, higher income, belonging to a higher social class, and being liberal.

As these variables are connected to secularization of Western countries, it could be valuable for

future research to more closely explore whether those who are already susceptible to a decline

in the intensity of their faith may have done so due to COVID-19 related stress and demands.

Conclusion

The suffering, loneliness, and stagnation brought on by the COVID-19 pandemic has chal-

lenged many to re-evaluate existential questions about life’s meaning and one’s purpose.
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Religion is one suitable option to help individuals navigate this complex and stressful experi-

ence. Our work suggests that those who turn to God find a greater sense of meaning and expe-

rience emotions like gratitude and awe that bind them to others, which may help combat the

stress and threat of the pandemic. While some of the communal aspects of religion have suf-

fered, personal worship may support people’s religious connection through this difficult time.
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37. Lang M, Krátký J, Xygalatas D. The role of ritual behavior in anxiety reduction: An investigation of Mara-

thi religious practices in Mauritius. Philosophical Transactions of the Royal Society B. 2020; 375(1805),

20190431. https://doi.org/10.1098/rstb.2019.0431 PMID: 32594878

38. Tsang JA, Schulwitz A, Carlisle RD. An experimental test of the relationship between religion and grati-

tude. Psychology of Religion and Spirituality. 2012; 4(1): 40–55. https://doi.org/10.1037/a0025632

39. Krause N. Assessing the relationships among religiousness, loneliness, and health. Archive for the Psy-

chology of Religion. 2016; 38(3), 278–300. https://doi.org/10.1163/15736121-12341330

40. Lauder W, Mummery K, Sharkey S. Social capital, age and religiosity in people who are lonely. Journal

of Clinical Nursing. 2006; 15(3), 334–340. https://doi.org/10.1111/j.1365-2702.2006.01192.x PMID:

16466483

41. Rokach A, Chin J, Sha’Ked A. Religiosity and coping with loneliness. Psychological Reports. 2012; 110

(3), 731–742. https://doi.org/10.2466/02.07.20.PR0.110.3.731-742 PMID: 22897080

42. Leger KA, Charles ST, Turiano NA, Almeida DM. Personality and stressor-related affect. Journal of Per-

sonality and Social Psychology. 2016; 111(6), 917–928. https://doi.org/10.1037/pspp0000083 PMID:

26796984

43. Bardeen J, Michel J. The buffering effect of religiosity on the relationship between intolerance of uncer-

tainty and depressive symptoms. Psychology of Religion and Spirituality. 2017; 9(S1): S90–S95.

https://doi.org/10.1037/rel0000123

44. Hogg M, Adelman J, Blagg R. Religion in the face of uncertainty: An uncertainty-identity theory account

of religiousness. Personality and Social Psychology Review. 2010; 14(1), 72–83. https://doi.org/10.

1177/1088868309349692 PMID: 19855094

45. Sosis R., & Handwerker W. P. Psalms and coping with uncertainty: Religious Israeli women’s

responses to the 2006 Lebanon war. American Anthropologist. 2011; 113(1), 40–55. https://doi.org/10.

1111/j.1548-1433.2010.01305.x

46. Stellar J, Gordon A, Piff P, Cordaro D, Anderson C, Bai Y, et al. Self-transcendent emotions and their

social functions: compassion, gratitude, and awe bind us to others through prosociality. Emotion

Review. 2017; 9(3): 200–207. https://doi.org/10.1177/1754073916684557

47. Lambert NM, Fincham FD, Braithwaite SR, Graham SM, Beach SRH. (2009). Can prayer increase grat-

itude? Psychology of Religion and Spirituality. 2009; 1(3): 139–149. https://doi.org/10.1037/a0016731

PLOS ONE Change in religious devotion during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0280775 March 8, 2023 21 / 23

https://doi.org/10.2307/3511122
https://doi.org/10.1007/s10680-007-9121-y
https://doi.org/10.1007/s10896-020-00172-2
http://www.ncbi.nlm.nih.gov/pubmed/32836736
https://doi.org/10.1111/tsq.12147
http://www.pewforum.org/2015/05/12/chapter-3-demographic-profiles-of-religious-groups/#marital-status-and-family-size-of-religious-groups
http://www.pewforum.org/2015/05/12/chapter-3-demographic-profiles-of-religious-groups/#marital-status-and-family-size-of-religious-groups
http://www.pewforum.org/2015/05/12/chapter-3-demographic-profiles-of-religious-groups/#marital-status-and-family-size-of-religious-groups
https://doi.org/10.1371/journal.pone.0238906
http://www.ncbi.nlm.nih.gov/pubmed/32915878
https://doi.org/10.1007/s10943-020-01088-3
https://doi.org/10.1007/s10943-020-01088-3
http://www.ncbi.nlm.nih.gov/pubmed/33044598
https://doi.org/10.1007/s10943-021-01482-5
http://www.ncbi.nlm.nih.gov/pubmed/35067840
https://doi.org/10.1007/s13187-021-01974-8
http://www.ncbi.nlm.nih.gov/pubmed/33595772
https://doi.org/10.1093/ej/uez008
https://doi.org/10.1098/rstb.2019.0431
http://www.ncbi.nlm.nih.gov/pubmed/32594878
https://doi.org/10.1037/a0025632
https://doi.org/10.1163/15736121-12341330
https://doi.org/10.1111/j.1365-2702.2006.01192.x
http://www.ncbi.nlm.nih.gov/pubmed/16466483
https://doi.org/10.2466/02.07.20.PR0.110.3.731-742
http://www.ncbi.nlm.nih.gov/pubmed/22897080
https://doi.org/10.1037/pspp0000083
http://www.ncbi.nlm.nih.gov/pubmed/26796984
https://doi.org/10.1037/rel0000123
https://doi.org/10.1177/1088868309349692
https://doi.org/10.1177/1088868309349692
http://www.ncbi.nlm.nih.gov/pubmed/19855094
https://doi.org/10.1111/j.1548-1433.2010.01305.x
https://doi.org/10.1111/j.1548-1433.2010.01305.x
https://doi.org/10.1177/1754073916684557
https://doi.org/10.1037/a0016731
https://doi.org/10.1371/journal.pone.0280775


48. Rosmarin D, Pirutinsky S, Cohen A, Galler Y, Krumrei E. Grateful to God or just plain grateful? A com-

parison of religious and general gratitude. The Journal of Positive Psychology. 2011; 6(5): 389–396.

https://doi.org/10.1080/17439760.2011.596557

49. Van Cappellen P, Saroglou V. Awe activates religious and spiritual feelings and behavioral intentions.

Psychology of Religion and Spirituality. 2012; 4(3): 223–236. https://doi.org/10.1037/a0025986

50. Yaden DB, Haidt J, Hood RW, Vago DR, Newberg AB. The varieties of self-transcendent experience.

Review of General Psychology. 2017; 21: 143–160. https://doi.org/10.1037/gpr0000102

51. Rosmarin D, Pirutinsky S, Greer D, Korbman M. Maintaining a grateful disposition in the face of distress:

The role of religious coping. Psychology of Religion and Spirituality. 2016; 8(2): 134–140. https://doi.

org/10.1037/rel0000021

52. Lee M, Nezu A, Nezu C. Positive and negative religious coping, depressive symptoms, and quality of

life in people with HIV. Journal of Behavioral Medicine. 2014; 37(5): 921–930. https://doi.org/10.1007/

s10865-014-9552-y PMID: 24469329

53. Dunn M, O’Brien K. Psychological health and meaning in life: Stress, social support, and religious cop-

ing in Latina/Latino immigrants. Hispanic Journal of Behavioral Sciences. 2009; 31(2): 204–227.

https://doi.org/10.1177/0739986309334799

54. Yee V. In a pandemic, religion can be a balm and a risk. New York Times. 2020; www.nytimes.com/

2020/03/22/world/middleeast/coronavirus-religion.html

55. Schnabel L, Schieman S. Religion protected mental health but constrained crisis response during cru-

cial early days of the COVID-19 pandemic. Journal for the Scientific Study of Religion. 2021; https://doi.

org/10.1111/jssr.12720 PMID: 34230686

56. Kranz D, Niepel C, Botes E, Greiff S. Religiosity predicts unreasonable coping with COVID-19. Psychol-

ogy of Religion and Spirituality. 2020; Advance online publication. https://doi.org/10.1037/rel0000395

57. Proches S. Descriptive statistics in research and teaching: Are we losing the middle ground? Quality &

Quantity. 2016; 50(5): 2165–2174. https://doi.org/10.1007/s11135-015-0256-3

58. Wilt JA, Takahashi JT, Jeong P, Exline JJ, Pargament KI. Open-ended and closed-ended measures of

religious/spiritual struggles: A mixed-methods study. Religions. 2020; 11, 505.

59. Peer E, Brandimarte L, Samat S, Acquisti A. Beyond the Turk: Alternative platforms for crowdsourcing

behavioral research. Journal of Experimental Social Psychology. 2017; 70, 153–163. https://doi.org/10.

1016/j.jesp.2017.01.006

60. Pargament K, Koenig H, Perez L. The many methods of religious coping: Development and initial vali-

dation of the RCOPE. Journal of Clinical Psychology. 2000; 56(4), 519–543. https://doi.org/10.1002/

(sici)1097-4679(200004)56:4<519::aid-jclp6>3.0.co;2-1 PMID: 10775045

61. Kruglanski AW, Webster DM, Klem A. Motivated resistance and openness to persuasion in the pres-

ence or absence of prior information. Journal of Personality and Social Psychology. 1993; 65(5), 861–

876. https://doi.org/10.1037//0022-3514.65.5.861 PMID: 8246114

62. Hughes M, Waite L, Hawkley L, Cacioppo J. A short scale for measuring loneliness in large surveys:

Results from two population-based studies. Research on Aging. 2004; 26(6), 655–672. https://doi.org/

10.1177/0164027504268574 PMID: 18504506

63. Gosling SD, Rentfrow PJ, Swann WB. A very brief measure of the Big-Five personality domains. Jour-

nal of Research in Personality. 2003; 37(6), 504–528. https://doi.org/10.1016.S0092-6566(03)0046-1

64. McCullough ME, Emmons RA, Tsang J. The grateful disposition: A conceptual and empirical topogra-

phy. Journal of Personality and Social Psychology. 2002; 82: 112–127. https://doi.org/10.1037//0022-

3514.82.1.112 PMID: 11811629

65. Shiota MN, Keltner D, John OP. Positive emotion dispositions differentially associated with Big Five per-

sonality and attachment style. Journal of Positive Psychology. 2006; 1(2): 61–71. https://doi.org/10.

1080/17439760500510833

66. Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale. Journal of Personality

Assessment. 1985; 49: 71–75. https://doi.org/10.1207/s15327752jpa4901_13 PMID: 16367493

67. Steger MF, Frazier P, Oishi S, Kaler M. The meaning in life questionnaire: Assessing the presence of

and search for meaning in life. Journal of Counseling Psychology. 2006; 53(1): 80–93. https://doi.org/

10.1037/0022-0167.53.1.80

68. Merkley E, Bridgman A, Loewen PJ, Owen T, Ruths D, Zhilin O. A rare moment of cross-partisan con-

sensus: Elite and public response to the COVID-1 pandemic in Canada. Canadian Journal of Political

Science. 2020; Advance online publication. https://doi.org/10.1017/S0008423920000311

69. Charmaz K. Constructing grounded theory. Sage; 2014.

70. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology. 2006; 3

(2):77–101. https://doi.org/10.1191/1478088706qp063oa

PLOS ONE Change in religious devotion during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0280775 March 8, 2023 22 / 23

https://doi.org/10.1080/17439760.2011.596557
https://doi.org/10.1037/a0025986
https://doi.org/10.1037/gpr0000102
https://doi.org/10.1037/rel0000021
https://doi.org/10.1037/rel0000021
https://doi.org/10.1007/s10865-014-9552-y
https://doi.org/10.1007/s10865-014-9552-y
http://www.ncbi.nlm.nih.gov/pubmed/24469329
https://doi.org/10.1177/0739986309334799
http://www.nytimes.com/2020/03/22/world/middleeast/coronavirus-religion.html
http://www.nytimes.com/2020/03/22/world/middleeast/coronavirus-religion.html
https://doi.org/10.1111/jssr.12720
https://doi.org/10.1111/jssr.12720
http://www.ncbi.nlm.nih.gov/pubmed/34230686
https://doi.org/10.1037/rel0000395
https://doi.org/10.1007/s11135-015-0256-3
https://doi.org/10.1016/j.jesp.2017.01.006
https://doi.org/10.1016/j.jesp.2017.01.006
https://doi.org/10.1002/%28sici%291097-4679%28200004%2956%3A4%26lt%3B519%3A%3Aaid-jclp6%26gt%3B3.0.co%3B2-1
https://doi.org/10.1002/%28sici%291097-4679%28200004%2956%3A4%26lt%3B519%3A%3Aaid-jclp6%26gt%3B3.0.co%3B2-1
http://www.ncbi.nlm.nih.gov/pubmed/10775045
https://doi.org/10.1037//0022-3514.65.5.861
http://www.ncbi.nlm.nih.gov/pubmed/8246114
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1177/0164027504268574
http://www.ncbi.nlm.nih.gov/pubmed/18504506
https://doi.org/10.1016.S0092-6566%2803%290046-1
https://doi.org/10.1037//0022-3514.82.1.112
https://doi.org/10.1037//0022-3514.82.1.112
http://www.ncbi.nlm.nih.gov/pubmed/11811629
https://doi.org/10.1080/17439760500510833
https://doi.org/10.1080/17439760500510833
https://doi.org/10.1207/s15327752jpa4901%5F13
http://www.ncbi.nlm.nih.gov/pubmed/16367493
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1017/S0008423920000311
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1371/journal.pone.0280775


71. Rubin HJ, Rubin IS. Qualitative interviewing: the art of hearing data. 4th ed. Sage; 2012.

72. Yaden DB, Le Nguyen KD, Kern ML, Belser AB, Eichstaedt JC, Iwry J, et al. Of roots and fruits: A com-

parison of psychedelic and nonpsychedelic mystical experiences. Journal of Humanistic Psychology.

2017; 57: 338–353. https://doi.org/10.1177/0022167816674625

73. Ejova A, Milojev P, Worthington EL, Sibley CG, Bulbulia J. Church attendance buffers against longer-

term mental distress. Religion, Brain & Behavior. 2021; 11(2), 123–138. https://doi.org/10.1080/

2153599X.2020.1831580

74. Schuster MA, Stein BD, Jaycox L, Collins RL, Marshall GN, Elliott MN, et al. A national survey of stress

reactions after the September 11, 2001, terrorist attacks. The New England Journal of Medicine. 2001;

345(20): 1507–1512. https://doi.org/10.1056/NEJM200111153452024 PMID: 11794216

75. Seirmarco G, Neria Y, Insel B, Kiper D, Doruk A, Gross R, et al. Religiosity and mental health: Changes

in religious beliefs, complicated grief, posttraumatic stress disorder, and major depression following the

September 11, 2001 attacks. Psychology of Religion and Spirituality. 2012; 4(1): 10–18. https://doi.org/

10.1037/a0023479

PLOS ONE Change in religious devotion during COVID-19

PLOS ONE | https://doi.org/10.1371/journal.pone.0280775 March 8, 2023 23 / 23

https://doi.org/10.1177/0022167816674625
https://doi.org/10.1080/2153599X.2020.1831580
https://doi.org/10.1080/2153599X.2020.1831580
https://doi.org/10.1056/NEJM200111153452024
http://www.ncbi.nlm.nih.gov/pubmed/11794216
https://doi.org/10.1037/a0023479
https://doi.org/10.1037/a0023479
https://doi.org/10.1371/journal.pone.0280775

