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Abstract

The present study investigates whether social networks mediate the well-estab-
lished positive association between religiosity and health behaviour. Most research
has focused on traditional public religiosity (e.g. regular church attendance). This
study, however, focuses on the Danish population in which non-traditional and pri-
vate religiosity is common. We utilise data from the Danish population-based pro-
ject, Early Detection and Prevention. Our results suggest that religiosity is linked to
health behaviour; however, this association is not mediated by social network.

Keywords Religiosity - Social network - Diet - Physical activity - Mediation -
Denmark

Introduction

The positive association between religiosity and health is well-established in the
literature (Koenig et al., 2012) and shows that religious individuals often tend to
be healthier than their non-religious counterparts. Extensive empirical research has
shown that this association may in part be due to better health behaviour (Koenig
et al., 2012), with numerous studies showing links between religiosity and physi-
cal activity (Kobayashi et al., 2015), diet (Kim & Sobal, 2004; Reeves et al., 2012;
Svensson et al., 2019), alcohol consumption (Koenig et al., 2012; Nordfjern, 2018),
and smoking (Kobayashi et al., 2015; Svensson et al., 2019). Recent studies have
also shown that religiosity is associated with a later sexual debut (Moreau et al.,
2013) and safe sex (Vigliotti et al., 2020). Nevertheless, exactly how and why religi-
osity facilitates health behaviour is unclear.
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Several studies have argued that the positive association between religiosity and
health behaviour may be mediated by the social aspects that often are associated
with religiosity. That is, religion, like most other forms of group memberships, may
provide a sense of social identity, norms, belonging, and community for its adher-
ents (Ellison & Levin, 1998). This type of social connectedness represents a source
of emotional and practical social support which likely confers a broad range of
health benefits on the individual (Haslam et al., 2008; Haslam et al., 2009; Lim &
Putnam, 2010; Ysseldyk et al., 2013). For example, both Ellison and Levin (1998)
and Oman and Thoresen (2002) have proposed that the social networks and sup-
port systems that are accessible through religious participation represent one poten-
tial pathway through which religiosity impacts on health behaviour. They argue that
the positive health values and norms attached to many religious groups and com-
munities facilitate individual health behaviour and discourage unhealthy behaviour.
They also note the potential positive effects of religious coping methods that buffer
against psychological stress, many of which are rooted in community cohesion and
social support (Ellison & Levin, 1998; Oman & Thoresen, 2002). Other research has
found that being embedded in a supportive and religious social network provides
health-oriented social capital in the form of health resources and information as well
as moral and practical support to engage in health behaviour (Yeary et al., 2012).
Additional studies have demonstrated that the social support received from a church
congregation predicted moderately increased levels of physical activity, greater fruit
and vegetable consumption, and less tobacco use compared to a general (i.e. non-
religiosity specific) social support measure (Debnam et al., 2012). These studies
thus indicate that the positive link between religiosity and health behaviour may be
mediated by religious social networks and the associated support.

While the association between religiosity, social network, and health behaviour
is relatively clear, the aforementioned studies have exclusively focused on support
derived from traditional participatory, public religiosity such as being an active
member of a church congregation. The reason for this presumably relates to the fact
that most of the research in this area has come out of the US, arguably the most
fervently religious nation in the West where a particularly public, participatory, and
socially oriented brand of Christianity permeates most parts of society ("Americans
are far more religious than adults in other wealthy nations," 2018; "U.S. adults are
more religious than Western Europeans," 2018). However, outside of (as well as
within) the US, there are other styles of religiosity that rely less on explicit social
participation in well-defined and highly visible faith-based organisations, but which
still may facilitate increased and more diverse social connectedness through other
mechanisms. For example, several studies have found that while traditional, pub-
lic religious social networks may provide ready access to a cohesive, supportive,
and distinctive in-group (typically defined by denomination, congregation, etc.), the
often exclusive nature of this network might also prevent potentially valuable out-
group social relationships (e.g. with secular individuals or people of other religious
convictions), thus limiting the diversity of the individual’s social network (Cheadle
& Schwadel, 2012). By contrast, private religiosity—characterised by quiet faith and
less explicit religious activity and participation—has been linked with less restric-
tive social interaction and more expansive social values, universalism, and openness
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to people regardless of creed (Schwadel & Hardy, 2022). In other words, while pub-
lic religiosity may provide membership in a clearly defined but often relatively rigid
and exclusive in-group, private religiosity may facilitate more diverse, flexible, and
less prescriptive social connectedness. Consistent with this, Hastings (2016) found
that people who were spiritual but non-denominational were no less connected than
people who engaged in denominational and public religious activity (e.g. regularly
attending church services) (Hastings, 2016). Thus, in terms of social connectedness,
there was no significant advantage associated with traditional public religiosity over
non-denominational and private faith or spirituality. This suggests a generalised
social element of religious faith that exists in addition to the distinct and potentially
exclusive in-group communities that are associated with traditional public denomi-
national religiosity. These findings beg the question of whether private, non-tradi-
tional religiosity unlocks the same health benefits via social connectedness as tradi-
tional public denominational religious participation often does.

To our knowledge, no studies have been conducted on the link between pri-
vate religiosity, social connectedness, and health behaviour (Debnam et al., 2012;
Yeary et al., 2012). In the bid to fill this gap in the literature, the Danish popula-
tion is particularly interesting and relevant. Non-traditional and private religiosity
is common in Denmark, often involving individual rather than communal worship
and typically representing a more generalised and loosely defined spirituality and
faith (Andersen & Liichau, 2011). The Danish population may therefore be espe-
cially well-suited for studying the impact of public versus private faith on social
connectedness and any associated health behaviours. Indeed, previous research
has found that religiosity in a Danish population was associated with several
health benefits, including healthier diet and less smoking (Svensson et al., 2019).
While this study did not tap social connectedness as a potential mediator of this
link, given the research discussed in the previous paragraph, this may nonetheless
have been a likely mechanism.

In this paper, we focus on whether the Danish brand of quiet and solitudinous
religiosity facilitates social connection and health behaviour to the same extent as
more traditional social and participatory religiosity. To explore this question, in the
present article, we distinguish between two forms of religiosity: (1) public religios-
ity and (2) private religiosity. The former is defined by the individual’s centralised
denominational social identification. This may manifest in terms of their active and
open engagement with typical religious social behaviours and group memberships,
including regular church/mosque/temple attendance, group prayer (e.g. before a
meal), congregation-driven community initiatives (e.g. charities, fundraisers), and
social activities, etc. This is the type of religiosity most commonly studied in the
empirical literature. Private religiosity, on the other hand, indicates a more reserved,
moderate, and less-participatory style of religiosity (e.g. praying alone, rarely par-
ticipating in religious events and practices). Here, the individual may still identify
as religious or spiritual, but their social interactions may not be dominated by this
particular aspect of their self-concept to the same degree as their more traditional
and publicly religious counterparts. Rather than limit their social connectedness,
this may facilitate a more diverse and less exclusive range of available social interac-
tions and networks.
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Hypotheses

We theorise that in spite of the perceived less social nature of private religiosity, this
religious style may actually encourage social connectedness to a similar extent as
traditional public religiosity and with similar implications for health behaviour (Elli-
son & Levin, 1998). In other words, the mechanisms that underpin the known link
between religiosity and health behaviour may not pertain exclusively to religious
social networks (derived through public religiosity), but may also relate to social
connectedness that stems from a more general openness to others (characteristic of
private religiosity). Specifically, we hypothesise that (1) religious individuals have
healthier lifestyles compared to individuals with no religiosity, (2) religiosity is pos-
itively associated with social network strength, and (3) the strength of the individu-
al’s social network mediates the association between religiosity and lifestyle.

Methods
Setting and Study Population

We used pre-collected data from the population-based TOF pilot2 study (TOF
is the Danish acronym for Early Detection and Prevention)—a pilot study test-
ing the feasibility and acceptability of a targeted intervention to promote healthy
lifestyle and reduce the risk of lifestyle-related diseases. The intervention com-
prised an initial invitation, a subsequent risk stratification based on self-reported
lifestyle and electronic patient record data, and finally a targeted intervention
specifically for patients with health-risk behaviour or high risk of disease ("An
Adjusted Preventive Program Against Lifestyle Related Diseases (TOFpilot2),"
2019). TOF pilot2 was implemented in two Danish municipalities (Middelfart
and Haderslev) in 2018-2019. The initial invitation was sent to all 29- to 60-year-
old patients affiliated with 15 participating general practitioners (GPs) (n=6347)
(Thilsing et al., 2021). The vast majority of the Danish population (>99%) is
affiliated with a GP ("Stort fald i antallet af gruppe 2-patienter," 2017). Patients
were excluded if they did not reside in either of the two municipalities, had name
or address protection, participated in the first TOF pilot study (TOF pilotl con-
ducted in 2016-2017 (Larsen et al., 2018)), or did not have a digital mailbox
(e-Boks) to which the invitation could be sent. E-Boks is a secure platform for
digital communication between public authorities and other trusted organisa-
tions. Over 95% of the population in Denmark have an e-Boks account ("Statistik
om Digital Post," 2020). Patients who consented to participate were asked to fill
in an online questionnaire (Q1) that included questions on social network and
religiosity. Approximately three months later, all participants were asked to fill
in another online questionnaire (Q2) concerning health-status, health behaviours,
and family history of specific diseases. Q1 consisted of 42 categorical questions
with no forced response options, whereas Q2 consisted of 39 questions with
forced response options only. No targeted intervention was offered until after Q2.
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Outcomes

The Q2 questionnaire included information on self-reported diet and level of physi-
cal activity. Diet was measured based on consumption of fish, fruit, vegetables,
and sweets. A total dietary score was calculated on the basis of these items, rang-
ing from O to 12. The variable was dichotomised into healthy (total score of five or
above) or unhealthy (score below five) categories (Socialstyrelsen, 2011). Physical
activity was measured with one item, gauging the level of physical activity in the
past 12 months. Response categories included “Training hard and participating in
competitive sports regularly and several times a week”, “Participate in recreational
sports or perform heavy gardening or similar activities at least 4 h a week”, “Walk,
cycle or do other light exercise at least 4 h a week” and “Read, watch television,
or other sedentary activities” (Christensen et al., 2004). The variable was dichot-
omised to reflect a sedentary lifestyle (the last of the mentioned response options)
versus an active one (the first three response options). This measure is based on
The Danish Health Authority’s recommendations for physical activity for adults
aged 18-64 years ("Anbefalinger om fysisk aktivitet for voksne under 65 ar," 2019).
There were no missing values as the questionnaire used forced response options.

Independent Variables; Prayer/Meditation Practice and Church/Mosque
Attendance

Information about prayer/meditation practice and church/mosque attendance
was obtained from Q1 and based on the wording of the questions from The Dan-
ish Value Survey 2008, a part of The European Values Survey ("Den danske ver-
diundersggelse 1981-2017," 2019). The response categories for prayer/meditation
practice were adapted to match the categories from The Sources of Meaning and
Meaning in Life Questionnaire (SoMe) (Schnell, 2009). The response categorisa-
tion for church/mosque attendance originated from The Danish Values Survey ("Den
danske verdiundersggelse 1981-2017," 2019). Some of the original response cat-
egories were merged as listed below.

Prayer/meditation was assessed by asking respondents about the extent to which
they pray/meditate, “It happens that I pray, meditate, or the like” (1: “To a very
great extent”, 2: “To a great extent”, 3: “To some extent”, 4: “Not at all” and 5: “Do
not know”). Church/mosque attendance was assessed by asking respondents how
often they attended religious events, “How often do you go to church, mosque or
another religious community event? Please do not include weddings, funerals, and
christenings” (1: “At least once a month”, 2: “Less than once a month”, 3: “On spe-
cial occasions (like Christmas and Easter)”, 4. “Never, almost never” and 5: “Do not
know”). The variables were dichotomised such that response categories 1, 2, and 3
represented the category open towards either prayer/meditation practice or church/
mosque attendance and response category 4 (“Never, almost never”) represented the
category closed towards either prayer/meditation practice or church/mosque attend-
ance. If participants responded, “Do not know” (category 5), their entire response
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was excluded from the statistical analysis as this answer contained no information
about religiosity (Fig. 1). We created one combined exposure variable and catego-
rised it as 0: No religiosity (OPOC)—closed towards both prayer/meditation practice
and church/mosque attendance, 1: Public religiosity-church only (OP1C)—closed
towards prayer/meditation practice but open towards church/mosque attendance, 2:
Private religiosity-prayer only (1POC)—open towards prayer/meditation practice
but closed towards church/mosque attendance, and 3: Public religiosity-church and
prayer 1P1C—open towards both prayer/meditation practice and church/mosque
attendance. Thus, the four categories—that are based on items that tap religious
behaviour—act as proxies for different degrees of religiosity. Group OPOC represents

Total patient population

(n=6347)
Had been invited to <
partn;;ztaﬁl:;:;)TOF Had name and/or address
P — protection (n=84)

Not residing in the . )
municipalities of either D — Had no digital mailbox and
Haderslev or Middelfart I 4 | couldthereby notreceive the

(n=527) invitation to participate
v (n=136)
Received an invitation to
participate in the project
(n=4633)
_ 5 Did not consent to
participate (n=2462)
v
Consented to participate
(n=2171)
Didnothandin | ¢ \ > Did not hand in
Q1 (n=47) \ Q2 (n=631)
Handed in i ire Q1 Handed in questic ire Q2
(n=2124) (n=1540)
Not complete data on < \ / > Not complete data on
exposure or outcome, exposure or outcome (n=81)

including respondents who
answered “Do not know” to
the questions concerning
religiosity (n=665)

Full information on exposure
(religiosity, Q1) and outcome
(health behaviour, Q2)

(n=1459)
Excluded due to missing on the
> diating variable (social network)
. (n=a6)

Complete information on
the mediating variable
(social network) (n=1413)

Fig. 1 Flowchart over patient population

@ Springer



4744 Journal of Religion and Health (2022) 61:4738-4757

people with no religiosity, groups OP1C and 1P1C represent public religiosity, and
group 1POC represents private religiosity.

Mediating Factor: The Lubben Social Network Scale (Social Network Strength)

The Lubben Social Network Scale (LSNS-6) consists of six items. Three concern
relatives and three concern friends: “How many relatives do you see or hear from
at least once a month?”, “How many relatives do you feel at ease with that you can
talk about private matters?”, and “How many relatives do you feel close to such that
you could call them for help?”. Response categories were 0: “None”, 1: “One”, 2:
“Two”, 3: “Three or four”, 4: “Five through eight” and 5: “Nine or more” (Lubben
et al., 2006). The three questions were repeated with the word friends instead of rel-
atives. The LSNS-6 thus measures both the extent (in terms of quantity of the indi-
vidual’s social ties) and quality (in terms of the social support derived from these
social ties) of the individual’s social network. The total score for the LSNS-6 ranges
from 0 to 30 with a recommended cut point of 12, where respondents with a total
score of less than 12 are categorised as having a weak social network (Lubben et al.,
2006). Respondents who did not answer all six items were excluded (n=46) (see
Fig. 1). For our analyses, we created both a continuous sum score and a binary vari-
able (strong or weak social network with a cut point of 12), based on the number and
the quality of individual social ties.

Covariates included sex [“Men” and “Women”], age group [“29-39 years”,
“40-49 years” and “50-60 years™], level of education [*“< 10 years”, “10-15 years”
and “> 15 years”], cohabitation status [“Cohabiting” and “Single”], country of ori-
gin [“Denmark” and “Not Denmark™], and employment status [“Employee/selfem-
ployed” and “Not employed”]. The option “Not employed” covered recipients of
social security pay outs, retirement benefits, and state education grants. Information
on sex, age, level of education, cohabitation status, country of origin, and employ-
ment status was retrieved from the national Danish Bureau of Statistics (Statistics
Denmark).

Statistical Analysis

Descriptive statistics were reported according to respondent religiosity category
(open or closed towards prayer/meditation practice and/or church/mosque attend-
ance), using the following terms no religiosity (OPOC), public religiosity-church only
(OP1C), private religiosity-prayer only (1POC), and public religiosity-church and
prayer (1P1C) (the definition is outlined in section Independent variables; prayer/
meditation practice and church/mosque attendance and can also be found under the
descriptive table). Two separate outcomes were used, namely healthy diet and physi-
cal activity. All analyses were conducted with both the binary social network vari-
able (referred to as model 1) and the continuous social network sum score variable
(referred to as model 2) as a potential mediator. For all associations of interest both
unadjusted and adjusted analyses were performed. The overall model is depicted in
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Fig. 2. The unadjusted and adjusted mediation analyses were performed in R, with
the R package medflex. The weighting-based approach was used to estimate the nat-
ural direct effect (NDE), natural indirect effect (NIE), and total effect (TE), all pre-
sented as odds ratios with a corresponding 95% confidence interval (CI). Likewise,
logistic regression models were also applied estimating odds ratios. We applied a
statistical significance cut-off level of 5% to all analyses. Logistic regression analy-
ses were performed in Stata version 16.1 (StataCorp LLC).

Results
Descriptive Statistics

Of the total patient population (N=6347), 4633 individuals were invited to partici-
pate and 2171 consented to take part in the study. Of these, a total of 2124 filled
in the Q1 questionnaire and 1540 filled in the Q2 questionnaire. Ultimately, 1413
responses had no missing data on exposure, outcome, or the potentially mediating
variable and were therefore included in the analysis (Fig. 1). In general, response
rates were highest among patients between 50-60 years of age, with a medium-
long (10-15 years) to long (> 15 years) education, and who were cohabiting with
a partner (Table 1). Approximately one third (n=453) of the respondents were
categorised as ‘no religiosity’ (OPOC—no prayer, no church), closely followed by
respondents in the category ‘public religiosity-church and prayer’ (n=446) (1IP1C—
yes prayer, yes church). Women were more likely than men to be in the categories

Social network
Measured by social
network strength - binary
and sum score

Religiosity
Measured by church/mosque Health behaviour
attendance and prayer/meditation Measured by two
practice » | separate outcomes 1) Diet

and 2) Physical activity
No religiosity (OPOC)
Public religiosity-church only (OP1C)
Private religiosity-prayer only (1POC)
Public religiosity-church and prayer
(1P1C)

Fig.2 Construction of the unadjusted mediation model—In the adjusted models, the following variables
were included: sex, age group, level of education, cohabitation status, country of origin, and employment
status
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*Note: No religiosity (OPOC): Closed towards both prayer/meditation practice and church/mosque attendance, public religiosity-church only (OP1C): Closed towards
prayer/meditation practice but open towards church/mosque attendance, private religiosity-prayer only (1POC): Open towards prayer/meditation practice bud closed

towards church/mosque attendance, and public religiosity-church and prayer (1P1C): Open towards both prayer/meditation practice and church/mosque attendance.

Fig. 3 Diet and level of physical activity across the four religion categories by strength of social network

‘public religiosity-church and prayer’ (1P1C, women: 74.0% vs. men: 26.0%), ‘pub-
lic religiosity-church only’ (OP1C, women: 60.0% vs. men: 40.0%), and ‘private
religiosity-prayer only’ (1POC, women: 74.0% vs. men: 26.0%), while men were
more likely than women to be in the category ‘no religiosity’ (OPOC, men: 58.5% vs.
women: 41.5%).

Across all levels of religiosity, the vast majority of respondents reported being
physically active, ranging from 83.1 to 90.5%. Similarly, most respondents reported
having a healthy diet, ranging from 65.3 to 83.4% (Fig. 3).

Only 10.1% (n=143) of the study sample had weak social networks. Just under
half of these (47.5%, n=68) reported no religiosity (OPOC) with the rest being fairly
evenly distributed across the other three categories (public religiosity-church only
(OP1C)=14.7%, n=21—private religiosity-prayer only (1POC)=18.9%, n=27—
public religiosity-church and prayer (1P1C)=18.9%, n=27). Thus, among people
with weak social networks, the category ‘no religiosity’ (OPOC) was 2.5 to 3 times
as large as the categories ‘public religiosity-church only’ (OP1C), ‘private relig-
iosity-prayer only’ (1POC), and ‘public religiosity-church and prayer’ (1P1C). By
contrast, among respondents with strong social networks there was no clear pattern.
Most people with strong networks were either in the ‘public religiosity-church and
prayer’ (1P1C, 33%, n=419) or ‘no religiosity’ (OPOC, 30.3%, n=385) categories,
followed by people in the ‘public religiosity-church only’ (OP1C), 21.6%, n=274
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and ‘private religiosity-prayer only’ (1POC), 15.1%, n=192) categories (Supple-
mentary Table 1). However, looking at the continuous social network sum score var-
iable, there were no significant differences between the four categories. People in the
‘public religiosity-church and prayer’ category (1P1C) had the highest mean social
network sum score (sum score =20), closely followed by ‘public religiosity-church
only’ (OP1C) with a mean social network sum score of 19. The categories ‘no religi-
osity’ (OPOC) and ‘private religiosity-prayer only’ (1POC) both had a mean social
network sum score of 18 (Supplementary Fig. 1).

Figure 3 depicts the interaction between religiosity, social network strength,
and health behaviour. In terms of proportion of respondents who reported having
a healthy diet, a general (light grey bars) upwards trend is apparent from no religi-
osity (OPOC, 65.3%, n=295) to public religiosity-church and prayer (1P1C, 83.4%,
n=2372). This increasing trend is nearly identical for people with strong social net-
works (grey bars), of whom 89.9% had strong social network. Thus, for people with
strong social networks, there was a positive association between healthy diet and
religiosity. A similar, albeit weaker, association was evident among people with
weak social networks. Despite the higher percentage of people who were physically
active, there was no obvious pattern of interaction. The religiosity categories were
fairly comparable in terms of social network strength and physical activity, barring
a relative dip in physical activity for people in the category private religiosity-prayer
only (1POC) who had weak social networks. The highest percentage of individuals
who reported being physically active and who had strong social networks were in
the category ‘public religiosity-church only’ (OP1C, 90.9%, n=268) (Fig. 3).

The Mediating Effect of Social Network in the Association Between Religiosity
and Health Behaviour

Results from the medflex analysis for both model 1 (social network operationalised
as a binary variable) and model 2 (social network as a continuous sum score vari-
able) show no significant mediating effect (NIE =Natural indirect effect) of social
networks in the association between religiosity and healthy diet for any of three cat-
egories of religiosity. The indirect effect was either non-significant or very close to
one (public religiosity-church only (OP1C), OR: 1.07, 95% CI: 1.02-1.14 and public
religiosity-church and prayer (1P1C), OR: 1.09, 95% CI: 1.02—-1.16). Therefore, the
direct effect (NDE = Natural direct effect) was close to the total effect (TE =Total
effect), and the results on the total effect from the medflex analysis were similar to
results from the logistic regression analysis (Table 2 and supplementary Table 2).
We detected no difference in terms of healthy diet between the reference
group (no religiosity) and the group categorised as private religiosity-prayer only
(1POC) neither in model 1 or model 2. Conversely, results from model 1 showed
that the public religiosity-church only (OP1C, OR: 1.66, 95% CI: 1.15-2.37) and
public religiosity-church and prayer (1P1C, OR: 2.02, 95% CI: 1.41-2.86) cat-
egories were significantly more likely to have a healthy diet than the no religi-
osity (OPOC) category. Like model 1, the analysis for model 2, showed statisti-
cally significant direct results indicating that participants categorised as ‘public
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© Adjusted medfiex (weight), cont.  ———+ 95% CI
© Adjusted medflex (weight), binary = —+ 95% CI
® Adjusted logistic model, cont. 95% CI

@ Adjusted medfiex (weight), cont.  ——— 95% Cl
O Adjusted medflex (weight), binary = — — 4+ 95% Cl

@ Adjusted logistic model, cont. 95% CI

*The reference group is no religiosity (OPOC).

**Adjusted for gender, age group, level of education, cohabitation status, country of origin, and employment status.

***NDE=Natural direct effect, NIE=Natural indirect effect, and TE=Total effect. NIE shows the effect of the independent variable that goes through the mediator.
****Note: No religiosity (OPOC): Closed towards both prayer/meditation practice and church/mosque attendance, public religiosity-church only (0P1C): Closed towards
prayer/meditation practice but open towards church/mosque attendance, private religiosity-prayer only (1POC): Open towards prayer/meditation practice bud closed

towards church/mosque attendance, and public religiosity-church and praver (1P1C): Open towards both prayer/meditation practice and church/mosque attendance.

Fig.4 Results from the adjusted medflex and logistic regression analysis on religiosity related to diet and
physical activity and social network strength

religiosity-church only’ (OP1C, OR: 1.55, 95% CI: 1.07-2.22) and ‘public relig-
iosity-church and prayer’ (IP1C, OR: 1.90, 95% CI: 1.33-2.71) had significantly
healthier diet compared to participants categorised as ‘no religiosity’ (OPOC)
(Fig. 4 and Table 2).

As with healthy diet, no significant mediating effect of social networks was
detected in the association between religiosity and physical activity in either
model 1 or model 2. Mediation results in both models were either close to one
(model 2: public religiosity-church only (OP1C), OR: 1.11, 95% CI: 1.03-1.20
and public religiosity-church and prayer (1P1C), OR: 1.14, 95% CI: 1.05-1.23)
or non-significant. Therefore, the direct effects were close to the total effects. The
results from simple logistic regression models were comparable (Table 2 and sup-
plementary Table 2).

In both model 1 and model 2, no statistically significant direct effect was
detected. Indicating no difference between the four categories of religiosity (pub-
lic religiosity-church only (OP1C), private religiosity-prayer only (1POC), and
public religiosity-church and prayer (1P1C)) and physical activity compared to
the reference group (no religiosity (OPOC)) (Fig. 4 and Table 2).

Overall, the results for the mediating effect of social network in the association
between religiosity and both healthy diet and physical activity revealed compara-
ble patterns, albeit with slightly less-pronounced effects for physical activity.

Discussion
This study investigated the extent to which the strength (in terms of extent and qual-

ity) of people’s social networks mediates the association between religiosity (public
and private) and health behaviour (healthy diet and physical activity). Our results
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support our first hypothesis that religious individuals have healthier lifestyles com-
pared to individuals with no religiosity. Specifically, we found that people who
were publicly religious (OP1C & 1P1C) were more likely to have a healthy diet than
people with no religiosity (OPOC). We did not find support for our second hypoth-
esis that religiosity (public or private) is positively associated with social network
strength. Nor did we find any evidence that social network strength mediated the
association between religiosity and health behaviour (hypothesis 3). Finally, we
found that the relationship between religiosity and diet differed between private and
public religious groups. That is, those who were categorised as ‘public religious’
(OP1C and 1P1C) were more likely to have a healthy diet than those categorised as
‘no religiosity’ (OPOC), whereas no such difference was seen between ‘private relig-
iosity-prayer only’ (1POC) and ‘no religiosity’ individuals. Thus, our results indicate
that public religiosity (as opposed to private and no religiosity) is positively linked
with a healthy lifestyle—especially in terms of diet. This effect, however, does not
seem to be mediated by social network strength.

Our results align with past research. A previous study found a positive associa-
tion between public religiosity (measured by church and/or mosque attendance) and
healthy lifestyle. Similar to the present research, the study was based on a sample of
Danes (Svensson et al., 2019). Results from previous research investigating whether
social support and/or social networks mediate the association between religiosity
and different aspects of physical and mental health show inconsistent results (Holt
et al., 2018, 2013; Kim & Sobal, 2004).

A possible reason that no social network mediation was detected in the present
study might be to do with the fact that there was very little variance in the social net-
work sum score between the four categories of religiosity (Supplementary Fig. 1).

Strengths and Limitations

The present study has both strengths and limitations. This study uses a cross-sec-
tional design, preventing any conclusions about causality. Nonetheless, the media-
tion analyses in this study assume directional causality. These assumptions are regu-
larly applied in logistic regression models, even though we do not know the true
nature of the direction and therefore, cannot rule out the possibility of reverse causa-
tion. Another limitation worth mentioning is the lack of knowledge about the time-
wise sequence of religiosity. Depending on why an individual becomes religious
might affect health behaviour. For example, is deeply-rooted and longstanding faith
(restful religiosity) more likely to be associated with health as opposed to short-term
“crisis” religiosity (such as that triggered by, for instance, illness or grief) (Hvidt
et al. 2017).

Another limitation is the possible role of information bias and selection bias,
which often occurs using self-administered questionnaires. The basic character-
istics of the study population revealed that respondents were more likely to be
women, cohabitating, and with higher socio-economic status, and tended to have
a healthy diet, be physically active, and have strong social networks. In other
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words, due to the lack of variance in data, we cannot rule out that the results of
the present study would be different if the study population had been less homog-
enous. Furthermore, the possible effect of recall bias cannot be excluded, espe-
cially in relation to the question concerning level of physical activity which asks
participants to recall their level of activity during the past 12 months.

The variables used to measure religiosity in the study represent strengths and
limitations as well. Prayer and church attendance are two widely applied meas-
ures within this field of research (Hall et al. 2008; Koenig et al., 2012). Nonethe-
less, it is very challenging to measure something as complex as religiosity (Hall
et al., 2008). For instance, using prayer or meditation as a proxy for religiosity
has been found to correlate negatively with depressive symptoms (Ahrenfeldt
et al., 2017). These inconsistencies may reflect the variability in whether the indi-
vidual prays or meditates as part of a regular routine or only in the face of cri-
sis, or whether meditation is religious at all. Further, people might attend church
or mosque for other reasons than religiosity, such as a choir recital and studies.
When comparing results from other studies, it is important to note that Scandi-
navians in general report lower rates of religiosity compared to other populations
and in particular Americans—one of the most studied nationalities in terms of the
religiosity-health connection ("5 facts about the religious lives of African Ameri-
cans," 2018; Zuckerman, 2008).

In terms of whether this study population identifies as religious or not, has not
been included in the analysis—we have used religious activities and behaviours,
such as prayer/meditation and church/mosque attendance, as proxies for religious
identification and faith. Furthermore, Danes in general tend to describe them-
selves as believers but not religious (Rosen, 2009). This presents a problem when
distinguishing—or whether to distinguish at all—between “believers” and “religi-
osity”. That is, in terms of identification, both terms imply an openness towards a
form of faith or religiosity.

A notable strength in the present study relates to the analytic rigour with
which our hypotheses were tested. We used logistic regression models as well
as the more comprehensive medflex analysis and compared the output from both
analyses to ensure the overall veracity of our statistical results. Furthermore, the
populations-based approach, and the fact that the study population (recruited as
part of the TOF pilot2 study) was not recruited to participate in a project focus-
ing on religiosity and health, also represents a considerable strength. That is, it
is unlikely that people chose not to participate in the TOF pilot2 study because
they do not wish share information about their religious practice. Finally, to our
knowledge, this is the first study to investigate whether social network mediates
the association between religiosity and health behaviour among people with a
more individualised and private religiosity.
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Future Research

In future studies, it would be interesting to include a focus on the stress-buffering
effects of social connectedness, which is another potential pathway linking religi-
osity and health and health behaviour (Ozbay et al. 2008). For example, social
connectedness may buffer against persistent psychological stressors and the asso-
ciated physiological burden on the neuroendocrine system—a risk factor for a
range of chronic illnesses (Schneiderman et al. 2005; Umberson & Karas Montez,
2010). Further, and of particular relevance to the present paper, the stress-buffer-
ing effects of social connectedness may also positively impact on the individual’s
opportunity, self-efficacy, and motivation for healthy living. Specifically, stud-
ies have shown that psychological stress impacts negatively on health behaviour
(Cheon et al., 2020). Thus, by facilitating resilience to stress, social connected-
ness may endow the individual with the mental energy and fortitude to deal with
stress in a more considered and healthy manner.

Previous research has noted the importance of social norms as an explanatory
factor in the relationship between religiosity and health (Ellison & Levin, 1998).
Specifically, the descriptive (how do people behave) and injunctive (how should
people behave) norms that define a particular group or network often guide indi-
vidual behaviour. That is, if healthy social norms are perceived in a group with
which the individual identifies (e.g. a church congregation), then this will often
impact on individual choices and lifestyle. Accounting for perceived norms may
have shed more light on the social network pathway that we examined in this
study. Given the secondary nature of our data, however, we were not able to
include a social norms measure. Future research into this particular mechanism as
it relates to private vs. public religiosity and health would thus be valuable.

Conclusion

To our knowledge, this study is the first to investigate whether social networks
mediate the association between religiosity and health behaviour in a Danish
sample. In contrast to past research, our analyses detected no such mediating
effect. Our results did, however, indicate some health-behavioural benefits associ-
ated with religiosity over non-religiosity—particularly in terms of diet. We con-
textualise these results within the broader literature, noting several strengths and
limitations in our data and analytic approach that hopefully will inform future
research endeavours in this area. Ultimately, by distinguishing between private
and public religiosity, this study represents an initial step towards uncovering the
nature of the association between different variations of religiosity and health
outcomes.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s10943-022-01650-1.
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