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Abstract
Given links between stress and obesity, it is likely that individuals gained weight 
during the COVID-19 lockdown. Research suggests that religiosity facilitates cop-
ing, which may have lessened the relationship between stress and weight gain during 
the COVID-19 lockdown. We examined this relationship among Orthodox Jews (n 
= 731). Results indicated that stress was marginally associated with weight gain, 
and that this was moderated by intrinsic religiosity (IR). For those with low IR, 
stress correlated with weight gain, while for those with mean or higher IR, stress and 
weight change were unrelated. Results suggest that for some, religiosity may moder-
ate links between stress and weight gain during times of crisis.
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Introduction

Research consistently links stress and obesity (Moore and Cunningham 2012) 
including prospective studies suggesting that stress can cause obesity over time 
(Wardle et  al. 2011). Various explanations for this link have been offered, and a 
recent integrative review by Tomiyama (2019) suggests three primary pathways. 
First, stress interferes with the self-regulatory processes associated with eating and 
physical activity (Liston et al. 2009; Pechtel and Pizzagalli 2011). Second, as cor-
roborated by experimental research in humans and animals, stress leads to increased 
eating (Pecoraro et al. 2004), reduced physical activity (Mouchacca et al. 2013), and 
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less sleep (Åkerstedt et al. 2007), all three of which are tied to weight gain (Patel 
and Hu 2008). Third, stress reliably activates several physiological systems strongly 
related to food consumption and weight regulation (Tomiyama 2019). Given the 
direct and indirect stressors associated with the COVID-19 pandemic (Taylor et al. 
2020), it is likely that for many, stress and weight increased during this period.

On the other hand, it is well established that for many individuals, religion, which 
has been defined as the search for significance occurring within established contexts 
designed to facilitate spirituality (Pargament 1997), can provide comfort, support, 
and hope in times of distress through a variety of cognitive, emotional, and behav-
ioral mechanisms (Rosmarin and Koenig 2020). In fact, the link between intrinsic 
religiosity (IR) and psychological wellbeing is one of the most robustly supported 
findings regarding religion and mental health (Hill and Pargament 2003; Koenig 
et  al. 2012; Smith et  al. 2003). IR involves a deep internal value of religion and 
refers to the degree to which religiosity provides an overall framework and a pri-
mary motivation in life, and measures of IR are strongly correlated with a variety 
of positive psychological outcomes. While the mediating processes for these effects 
are likely multifaceted and have yet to be fully explored, previous research suggests 
that some strong possibilities such as by providing a source for positive reappraisals 
(e.g., “Everything God does is for the good”), activating and meaningful activities 
such as prayer and religious study, and emotional support through a connection with 
a loving God (Rosmarin and Leidl 2020). These effects may be most apparent at 
times of stress, since IR provides latent adaptive resources that can be drawn on to 
buffer connections between stress and negative outcomes (Smith et al. 2003). Con-
sistent with this idea, a large body of previous research suggests that religion and 
spirituality relate to better outcomes in the context of disaster (Aten et  al. 2019). 
These effects may be particularly evident among the highly religious such as Ortho-
dox Jews.

Orthodox Judaism is a broad categorization that includes numerous diverse reli-
gious cultures all of which subscribe to the Divine origins of the Torah and Tal-
mudic interpretations of it (Encyclopedia Britannica 2014). Although there is a 
range in culture and practice among subgroups, all Orthodox Jews largely adhere 
to religious laws and customs, which fill everyday life with a sense of purpose 
and meaning. COVID-19 and the public health directives issued had a significant 
impact on regular aspects of Jewish religious practice (e.g., ritual baths, communal 
prayer, marriage ceremonies, and circumcision). Furthermore, stay-at-home restric-
tions may have been particularly stressful for Orthodox Jews since their culture is 
collective, communal, and familial (Heilman 2000). In addition, more traditional 
Hasidic or Haredi communities tend to be composed of large families (Pirutinsky 
et al. 2015) of low socioeconomic status (Pearson and Geronimus 2011). The com-
munity’s resistance to smartphones and Internet access has posed unique challenges 
during the pandemic due to the widespread reliance on such technologies in the face 
of social distancing conditions. Finally, conspiracy theories concerning COVID-19 
have targeted Jews, echoing old libels related to past pandemics (e.g., Cohen and 
Hill 2007), and anti-Semitic incidents have increased 18% since the outbreak (Hel-
ler 2020) leading to another potential source of stress. Despite these unique stress-
ors, our research has identified that religious factors can be beneficial within this 
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religious-cultural group, particularly during times of high stress (Pirutinsky et  al. 
2020).

Accordingly, this research examined the relationship between perceived stress 
and weight change during the COVID-19 pandemic among Orthodox Jews. Follow-
ing the ideas presented above, we hypothesized that (1) overall perceived COVID-19 
related stress would correlate with weight gain and (2) IR would buffer against these 
effects.

Methods

Participants and Procedure

Using email lists and web sites of Jewish organizations, social media, and snowball 
approaches, we recruited for a “Research Study on Jewish Community Responses 
to COVID-19.” The study was approved by the Institutional Review Board for 
Human Subject Research at Touro College, New York. Prospective participants 
were directed toward an anonymous online survey that included the study ques-
tionnaire, which assessed for demographics, COVID-19 risk factors, attitudes and 
behaviors, various facets of religion and spirituality, and several indices of men-
tal health and wellbeing. The current study focused specifically on weight change, 
stress, and intrinsic religiosity. Data collection took place during the initial peak of 
the epidemic in the USA from March 30, 2020, until May 14, 2020. By March 30, 
there had been approximately 162,707 confirmed cases and 4381 deaths in the USA, 
counts which rose to 1,423,727 confirmed cases and 87,008 deaths by May 14, 2020 
(Johns Hopkins University and Medicine 2020).

Of the 1779 participants who had completed the survey, 983 met criteria for the 
current study as they identified with an Orthodox Jewish religious affiliation and 
reported living in the USA. Of these, we excluded 252 participants reporting recent 
infection with COVID-19, since physical illness was likely to affect weight. Partici-
pants in the resulting sample (n = 731) were mostly female (66%), ranged in age 
from 18 to 89 (M = 40.59, SD = 16.79), and most were married (73%) or single/
never-married (22%). Reported ethnicity was largely white (93%), and most were 
college educated (91%). Specific Orthodox affiliations included Hassidic (5%), 
Chabad/Lubavitch (2%), Yeshiva Orthodox (46%), Modern Orthodox (37%), and 
Sephardic-Religious (2%). Of these, 64% reported residing in the NY/NJ region, 
which is home to a large Orthodox Jewish population (Pew Research Center 2013, 
2017). Notably, these regions were hit particularly hard during the initial wave of 
COVID-19 (Centers for Disease Control 2020). Finally, missing data were handled 
via pairwise deletion yielding slightly differing sample sizes for particular analyses.

Measures

All variables were measured using self-report questionnaires. Weight change was 
measured using a single item presented within a larger health related questionnaire. 
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It read: “Approximately how much weight have you gained/lost in pounds since the 
start of the COVID-19 crisis?” Stress was measured using the short form of the 
Perceived Stress Scale (Warttig et  al. 2013), which consists of four items such as 
“how often have you felt that you were unable to control the important things in 
your life?” and “how often have you felt difficulties were piling up so high that you 
could not overcome them?” and is scored on a five-point scale. Internal reliability 
in the sample was adequate (a = .70). Intrinsic religiosity (IR) was measured using 
the three-item subscale from the Duke Religion Index (Koenig et al. 1997). These 
items read: ‘‘my religious beliefs are what really lie behind my whole approach to 
life,” ‘‘in my life, I experience the presence of the Divine (i.e., God),” and ‘‘I try 
hard to carry my religion over into all other dealings in life.’’ These were rated on a 
five-point scale ranging from ‘‘definitely not true’’ to ‘‘definitely true,’’ and internal 
reliability in the sample was high (a = .86).

Results

Correlations between study variables indicated that self-reported weight change cor-
related with perceived stress (r(658) = .08, p = .05) and with IR (r(690) = − .07, p 
= .06), whereas IR significantly correlated with lower self-reported stress (r(687) 
= − .13, p = .003). As described above, we hypothesized that those reporting higher 
stress during the study period would report more weight gain, and that this would 
be moderated by IR. We tested this using linear regression, all variables were mean 
centered prior to being entered, and analysis was conducted using SPSS 25. Model 
1 included main effects of both stress and IR, and results indicated that they jointly 
predicted a small but significant proportion of the variance in weight change (∆r2 = 
.01, f(2, 653) = 3.37, p = .035). However, controlling for each other, both stress (b 
= .10, se = .06, t = 1.76, p = .08, 95%CI [− .01, .21]) and IR (b = − .10, se = .06, 
t = 1.70, p = .09, 95%CI [− .23, .02]) were each only marginally related to weight 
change. Model 2 added an interaction term between stress and IR, and results indi-
cated that this explained a small but significant additional portion of variance (∆r2 = 
.01, f(1, 652) = 5.21, p = .02). These results were then graphed (Fig. 1) and probed 
using the Indirect macro (Preacher and Hayes 2004), which calculated conditional 
effects for the relationship between stress and weight gain at 3 levels of IR. Results 
indicated that for those with IR at 1 SD below the mean, stress was significantly 
correlated with increased weight gain (b = .20, se = .07, t = 2.81, p = .005, 95%CI 
[.06, .34]), while for those with mean levels of IR (b = .09, se = .06, t =.11, p = .20, 
95%CI [− .02, .20]) and IR at 1 SD above the mean (b = − .03, se = .08, t = .32, p = 
.75, 95%CI [− .18, .13]) stress was unrelated to weight gain.

Discussion

In this study, we hypothesized that perceived stress in the context of COVID-19 
would correlate with weight gain, and that IR would moderate or “buffer” this effect. 
Results indicated that overall in the sample, stress marginally correlated with weight 
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gain and furthermore, as hypothesized, this was significantly moderated by IR. For 
those low in IR, higher stress correlated with more weight gain, while for those with 
mean or higher IR, stress and weight change were unrelated. These results have 
several incremental implications. First, they support the connection between stress 
and weight gain in a naturalistic religious-cultural community sample during a pan-
demic. Second, they provide additional evidence to the extant literature, suggesting 
that religious coping can moderate the impact of stress on behavioral health out-
comes. Third, they extend findings regarding religion and mental health to Orthodox 
Jews who are underrepresented in such research (Rosmarin et al. 2017). Finally, they 
more broadly suggest that religiosity may promote better health in the face of over-
whelming crises, such as COVID-19.

So why might IR buffer against stress effects on weight gain? Previous research 
and theory suggests several possibilities. First, as discussed above, stress reduces 
self-regulation, which in turn reduces the ability to monitor and inhibit eating. Previ-
ous research links religiosity to increased self-control (McCullough and Willoughby 
2009) including prospective (Pirutinsky 2014) and experimental studies (Rounding 
et al. 2012). Accordingly, IR may buffer the effects of stress by increasing self-con-
trol and improving the regulation of consumption. Second, for those with high IR, 
religion is a “master motive” providing a highly salient meaning system, which pre-
vious research suggests lessens the impact of stress, trauma, and even physical pain 
(Dezutter et  al. 2010). Finally, many methods of religious coping involve turning 
one’s attention away from emotional responses and focusing instead on S/R (Parga-
ment 1997). Thus, IR may provide a source of internal and external stimuli that shift 
attention from eating cues to values-based thoughts and activities (Pirutinsky 2020).

On the other hand, this study had several limitations. It relied exclusively on self-
report measures, although self-reported weight generally accords with weight meas-
ured objectively in adults (Spencer et  al. 2002). In addition, the question regard-
ing weight gain asked about gain since the start of the pandemic and that period of 
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Fig. 1   Moderation effect of IR on the relationship between stress and weight change
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time may have varied slightly between subjects. Furthermore, this study exclusively 
focused on Orthodox Jews, who according to Pew Research Center (2017) account 
for about 10% of American Jewry, which limits the generalizability of the results to 
other religious cultures (Cohen and Hill 2007; Cohen 2009), as research suggests 
that the relationship between religion and health is stronger within religious cul-
tures (Saroglou and Cohen 2013) and Orthodox Jewish culture is highly religious in 
terms of beliefs, behaviors, and the social environment (Pirutinsky 2009). Finally, it 
did not measure the various possible mediating factors that explain the connection 
between IR and reduced weight gain among those highly stressed. Despite these lim-
itations, our findings further substantiate the link between stress and weight gain and 
highlight potentially salubrious religious factors for coping and health behaviors.
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