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Daily Social Resources as a Buffer Against Stress Eating and Its Consequences
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Objective: Eating in response to stress can become habitual and have long-term consequences for weight
gain, but little research has explored what may help break stress-eating cycles. We examined daily social
resources as potential protective factors against daily stress eating and eventual weight gain. Method: In
Study 1 (N=1,264), we assessed stress-eating tendencies, body mass index (BMI) and waist-to-hip ratio
(WHR) at baseline, receipt of emotional support over 8 days (9,649 reports), and tracked BMI/WHR after
about 10 years. We examined the average likelihood of receiving emotional support as a moderator of the
link between stress eating and BMI/WHR at the follow-up. In Study 2 (N =536; 10,288 reports), we
assessed stress-eating status and BMI at baseline, social responsiveness (feeling that others are caring),
and stress-eating behavior over 24 days and tracked BMI a year later. We examined if social responsiveness
moderates stress-eaters’ daily stress-eating behaviors and changes in BMI. Results: In Study 1, stress eating
predicted increases in BMI and WHR at the 10-year follow-up but not among individuals who were more
(vs. less) likely to receive emotional support in daily life. In Study 2, stress eaters tended to report more daily
stress-eating behaviors compared to nonstress eaters, but such tendency was attenuated on days they per-
ceived high (vs. low) levels of social responsiveness. Stress eating did not predict BMI at the 1-year fol-
low-up. Conclusions: These observational findings suggest that social resources in daily lives may have
long-term benefits for stress eaters, potentially by reducing their everyday stress eating.

Public Significance Statement

Stress eating can lead to weight gain over time. This study found that having supportive relationships can
be a protective factor, mitigating the negative impact of stress eating on increases in body mass index and
waist-to-hip ratio over a 10-year period. A subsequent study further showed that people with habitual
stress-eating patterns are less likely to engage in stress-eating behaviors when they feel cared for by others.
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Modern life has made it easy to turn to food to cope with stress.
Eating is a common response to stress that may confer some immediate
benefits (Tomiyama et al., 2015), but if done habitually, it entails pro-
found consequences for long-term weight gain and metabolic health
(Araiza & Lobel, 2018). Despite the prevalence of stress eating and
its link to adverse health outcomes, relatively little work has focused
on investigating protective factors against stress eating or consequent
weight gain, especially as compared to the large body of work on the
predictors and mechanisms of stress eating (Araiza & Lobel, 2018).
Further, most existing studies on protective factors have primarily
focused on testing the effectiveness of interventions. Although evidence
for their effectiveness is promising (e.g., success in reducing stress
eating and sometimes in glucose control), these interventions entail

significant costs, requiring substantial resources like money and time
(e.g., 6-week mindfulness-based stress reduction training; Corsica et
al., 2014) and typically target high-risk groups (e.g., individuals with
obesity; Daubenmier et al., 2011; Radin et al., 2020). Given the cost
and difficulty of treating obesity (De Lorenzo et al., 2020), identifying
preventive factors that can help mitigate the risks at the population level
is critical. The present research tests social resources in daily life as one
potential buffer against the negative effects of stress eating.

Mechanisms Underlying (Habitual) Stress Eating

The close relationship between stress and eating behaviors has been
well documented among animals and humans (Frangois et al., 2022;
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Torres & Nowson, 2007). Research has shown that those undergoing
stressful situations tend to show an increase in food intake, particularly
for highly palatable food. At a physiological level, the activation of the
hypothalamic—pituitary—adrenocortical (HPA) axis following expo-
sure to a stressor can increase the release of cortisol, stimulating appe-
tite, and increasing food intake (Tsigos & Chrousos, 2002). The
activation of the HPA can also affect the dopaminergic neuronal activ-
ity in the mesolimbic reward pathways (Trainor, 2011) and motivate
approach responses toward rewards such as food (Baldo & Kelley,
2007; but see Lemos et al., 2012).

Importantly, given the reinforcing nature of food, stress eating can
become habitual and even contribute to compulsive overeating behav-
iors over time (Adam & Epel, 2007; Epel et al., 2012). Specifically, eat-
ing palatable food can bring comfort (i.e., reduce the stress response of
the HPA axis) by stimulating the release of opioids and dopamine and
providing rewarding experiences (Dallman et al., 2005). Stimulation of
the reward pathways triggers changes in the dorsal striatum (the “habit
circuitry”); repeated activation of these reward and habit neurocircuits
over time will promote encoding stress-eating behaviors as a habit.
Research suggests that it is possible to identify people who have devel-
oped such stress-eating habits using a simple self-report. In one study,
people who self-identified as eating more (vs. less) during times of
stress indeed showed worsened metabolic health during medical school
exams (Epel et al., 2004).

Social Resources and Stress

Given that stress eating triggers relief through stimulating the
reward center, it is important to examine whether other natural
rewards might offset or reduce stress eating. Intimate social interac-
tions, or feelings of closeness and connection (or potentials for
such), are considered to be as rewarding as primary rewards (e.g.,
processed in the same neural networks; Krach et al., 2010;
Vrticka, 2012). The present research thus focuses on the potential
buffering role of social resources. In the literature, the term “social
resources’ has been used to encompass a number of different things,
sometimes as broadly defined as any commodity that is transmitted
through interpersonal behavior (for an extensive discussion, see
Tornblom & Kazemi, 2012). In this article, we focus on one critical
component of social resources: supportive, responsive, and caring
relationships, consistent with how social resources have often been
operationalized in the stress literature (Hobfoll, 2002; Kobasa &
Puccetti, 1983).

Researchers have long theorized and provided evidence for the pro-
tective role of social relationships in people’s response to stress broadly
(Cobb, 1976; Cohen & Wills, 1985; House et al., 1988). For example,
early laboratory studies have shown that the mere presence of another
person (e.g., a close friend; Kamarck et al., 1990) can reduce
stress-induced activation of the HPA axis or autonomic nervous system
(Uchino et al., 1996). Subsequent work further suggested that these
effects can vary depending on factors such as the nature or quality
of the relationship with the social partner (e.g., Allen et al., 2002).
For example, meta-analytic findings indicated that the effect is stronger
if verbal support is provided, rather than the social figure being merely
present (Thorsteinsson & James, 1999).

One way that social resources can modulate stress responses may be
by shaping the appraisals of the stressor (Cohen & Wills, 1985).
Feeling supported and cared for by others can help one feel more in
control of the demands and lead to a less severe appraisal of the

stressor. Such appraisals can in turn downregulate threat-related stress
reactivity. In support of this idea, Eisenberger et al. (2007) showed that
high levels of social support during a diary study were related to atten-
uated activity in brain regions associated with distress (e.g., dorsal ante-
rior cingulate cortex) during a stressor task. That is, the task was
perceived as less threatening for those with ample social resources in
their daily lives. These individuals also showed diminished cortisol
reactivity to the stressor task, which is related to the amount of dopa-
mine release in the ventral striatum (Pruessner et al., 2004).

Social resources may also serve an important function of buffering
stress eating or stress-related weight gain. Acknowledging such poten-
tials, a recent weight loss intervention study included in its intensive
8-week program components focused on improving social relationships
(along with stress management, healthy diet, and physical activity;
Anand et al., 2023), although the authors did not examine the indepen-
dent effect of improving social health on eating behaviors. In another
observational study focusing specifically on social resources (opera-
tionalized as perceived social support; Darling et al., 2017), social
resources moderated the link between stress eating and body mass
index (BMI) change among male students during the transition to col-
lege. Specifically, perceiving high social resources attenuated the stu-
dents’ BMI increases associated with stress eating. In other words,
those high in stress-eating tendencies were protected from weight
gain if they had ample social resources. Despite the value of this previ-
ous work, it is limited in two key ways. First, the study’s reliance on a
college student sample limits the generalizability of the findings.
Second, it leaves open the question of what proximal (e.g., daily) pro-
cesses underlie any benefits social resources may confer in the long run.

Research Overview

The present research presents two analyses that can extend our
understanding of if and how social resources benefit individuals
who report to habitually engage in stress eating (scored high in con-
tinuously assessed stress-eating tendencies in Study 1 and catego-
rized as stress eaters in Study 2). In Study 1, we used existing data
from the Midlife Development in the United States (MIDUS) to
explore the potential long-term benefits of having daily social
resources for those high in stress-eating tendencies. We obtained
the average likelihood of receiving emotional support from an
8-day diary study as a proxy for average daily social resources and
examined whether those with more (vs. less) social resources in
daily lives are protected from increases in BMI and waist-to-hip
ratio (WHR) associated with baseline stress-eating tendencies.
This analysis extends previous work (Darling et al., 2017) by testing
the buffering effects of social resources among a larger and older
sample over a longer follow-up period. We note that it is debatable
how comparable our average daily support measure is to a global,
retrospective report of social support at baseline. There has been evi-
dence for the convergence between global and daily reports but also
differences in what they can predict (e.g., Oishi & Sullivan, 2006;
Zygar-Hoffmann & Schonbrodt, 2020).

In any case, the measure of emotional support in this first study is
arguably limited in that it captures such a broad construct. For exam-
ple, it cannot speak to the degree of social responsiveness, that is, the
extent of understanding, caring, and validating of the respective part-
ner, which may be a crucial determinant for experiencing the benefits
of support (Fekete et al., 2007; Selcuk & Ong, 2013). Indeed, per-
ceived responsiveness stands out as a pivotal construct underlying
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rewarding, high-quality relationships (Reis, 2012). In Study 2, we
assessed social responsiveness, a more precise measure of a reward-
ing social interaction, as an indicator of social resources.

Study 2 also extended Study 1 by zooming in on daily processes
by which social resources can confer long-term benefits. We exam-
ined if perceiving more (vs. less) social responsiveness in daily lives
reduces engagement in daily stress-eating behaviors associated with
baseline stress-eating status (stress eaters vs. nonstress eaters).
Finally, we explored whether less severe appraisals of stressors
underlie this buffering effect such that stress eaters make less severe
appraisals of the daily stressors on days they perceive greater social
resources and, in turn, are less likely to engage in stress eating.

Study 1
Method
Participants and Procedure

Our research was not preregistered. All data were analyzed using R
2023.03.0 and related R codes and the additional online materials can
be found at https:/osf.io/7rvs3/. We analyzed data from the MIDUS
study, a longitudinal study that started in 1995-1996, with more
than 7,000 adults independently living in the United States. Please
see Figure 1 for an overview of the study procedure.

Participants were initially recruited via a nationally representative
random-digit dialing (see Brim et al., 2004 for more information).
The second wave (MIDUS 1I) in which our key measure of interest
(stress-eating tendency) was first assessed began in 2004. All partici-
pants completed a main survey, and a randomly selected subset of par-
ticipants was invited to participate in a daily diary study. In our final
sample, the gap between the main survey and the diary study ranged
from 3 to 55 months (M =21.20, SD = 13.87). During the 8-day
diary study, participants completed short telephone interviews about
their experiences every day. To ensure the reliability of our emotional
support measure, we only included in our analyses participants who

had three or more daily reports (see the additional online materials
for a flowchart describing the sample selection process). Most partici-
pants (74%) had completed eight diaries (number of diaries M = 7.61,
SD = 0.78), contributing a total of 9,649 diaries. Finally, the third wave
(MIDUS II) was collected between 2013 and 2014. Participants for the
present analyses were selected if they had participated in MIDUS II
(both the main survey and daily diary) and MIDUS III. We only con-
sidered participants with our key variables (stress-eating status and
BMI) available. Among these participants, four participants had miss-
ing information on race and were excluded from our complete case
analyses. Table 1 summarizes the sociodemographic characteristics
of the final sample (N = 1,264). Compared to those excluded from
our analyses, this sample was younger on average and consisted of
more individuals who were White, married, and had higher income
(see the additional online materials for full results).

Measures

Baseline Stress-Eating Tendency. Participants reported how
they generally respond when they are confronted with difficult or
stressful events in their lives. The following two items were assessed
using 4-point scales ranging from 1 (a lof) to 4 (not at all) and aver-
aged to capture baseline tendencies of stress eating: “I eat more than I
usually do” and “I eat more of my favorite foods to make myself feel
better.” We used the Spearman—Brown formula to confirm the reli-
ability (rg, = .90). We reverse-coded the scores so that higher values
indicate a greater tendency toward stress eating and used the continu-
ous variable in our analyses. Importantly, measuring stress eating in
this manner requires an individual’s awareness of their tendencies,
which is common in the literature (Meule et al., 2018); such self-
reports also have some predictive validity (Epel et al, 2004;
Sproesser et al., 2014).

Daily Emotional Support. Each day, participants were asked,
“since [yesterday], did you receive any emotional support from any-
one or any organizations?” We coded this binary response as 0 = no,

Figure 1
Study Procedure (Analyses 1 and 2)
Study 1
SE, BMI, WHR assessment ‘ Daily emotional support assessment BMI, WHR assessment
Baseline Dayl Day2 ... Day8 Follow-up
(2004-2005) (2013-2014)
Diary
Study 2

‘ Daily social responsiveness & ‘

Daily SE assessment

SE & BMI assessment

‘ BMI assessment
D—

Baseline Day 1 Day2 ... Day 6

Day1l Day2 ... Day 6 Day1 Day2 ... Day 6

1-year

Day 1 Day2 ... Day 6
) Follow-up

Diary 2
(1-month)

Diary 1

Note.

Diary 3
(2-month)

Diary 4
(6-month)

For Study 2, the time since the first diary is noted in parentheses. SE = stress eating; BMI = body

mass index; WHR = waist-to-hip ratio. See the online article for the color version of this figure.
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Table 1
Study 1: Participant Characteristics at Baseline (N = 1,264)

Baseline levels of stress eating, person-mean of emotional support
(i.e., average from the diary), and their interaction term were included
as predictors. Both models controlled for sex, age, and race. Missing

Variable N (% . ..
2 data on the covariates were minimal, and we conducted a complete
Sex case analysis.
Male 353 (44) Table 2 shows that the interaction between stress-eating tendency
Female 711 (56)

Age at Wave 2, M (SD)
Age at Wave 3, M (SD)

55.37 (11.06)
64.49 (11.07)

1 = yes and created a person mean, indicating the average likelihood
of receiving emotional support over the 8 days.

BMI (kg/m?). We calculated BMI using participants’ self-
reported weight and height. On average, our analytic sample signifi-
cantly increased in BMI (M =0.32, SD=3.13) over 10 years,
1(1263) =3.67, p <.001.

WHR. We calculated WHR by dividing participants’ self-
reported waist size (inches) by hip size (inches). To handle the
extreme values, we followed the procedures in MIDUS in which
hip measurement below 22 was set to 22 (applied to six and three
individuals at Waves 2 and 3, respectively). On average, our analytic
sample significantly increased in WHR (M = 0.02, SD = 0.14) over
the 10 years, #(1183) =4.33, p <.001.

Analyses and Results

We ran two models, each predicting BMI and WHR at the
follow-up while controlling for the respective baseline measurement.

and average emotional support was significant in both models, sug-
gesting that the change in BMI and WHR associated with

Education stress-eating tendency reported at baseline depended on the level
=High school , 534 of emotional support available to the individual in their daily life.
S(élrz(g;/;ichelor s ggg gg; Specifically, as illustrated in Figure 2, stress-eating tendency was

Household income associated with increased BMI, b=0.47, SE=0.14, p <.001,
<$50,000 470 (38) and increased WHR, »=0.02, SE=0.00, p<.001, at low

S $50,000-$99,999 456 (37) (—1 SD) levels of mean emotional support but not at high (+1 SD)
¢ 3 $100,000-5199,999 260 (21) levels (BMI: b= —0.09, SE=0.13, p=.46; WHR: b= 0.00,
2 = >$200,000 52 (4) . .
R Marital status SE =0.00, p = .37). Put differently, mean levels of emotional sup-
‘; § Married 929 (74) port were negatively associated with follow-up BMI and WHR for
o g Separated/divorced/widowed 234 (19) those who reported high stress-eating tendencies at baseline (BMI:
=i Never married 100 (8) b=—1.00, SE=0.48, p=.04; WHR: b=-0.03, SE=0.02,
f Ra;iian 5(<1) p=.07) but positively or not significantly for those low in
; Black/African American 33 (3) stress-eating tendencies (BMI: =130, SE=0.56, p=.02;
S Native American/Alaska Native 17 (1) WHR: b =0.03, SE=0.02, p =.07).
= Aleutian Islander/Eskimo
Other 26 (2
White 1,183 5931) Study 2

Building on the long-term buffering effects of social resources
found in Study 1, Study 2 sought to capture the daily dynamics
underlying such effects. Here, we assessed perceived social respon-
siveness (Reis, 2012) to capture daily fluctuations in social
resources. To explore its role in modulating daily eating behaviors
tied to self-reported stress eating, we examined if the link between
stress-eating status (i.e., stress eaters vs. nonstress eaters) at baseline
and stress-eating behavior reported in everyday life is moderated by
daily perceptions of others’ responsiveness. Following our primary
model, we conducted two sets of additional analyses. First, we
sought to rule out the possibility that any buffering effects of daily
social responsiveness are simply reflective of the effects of low stress
intensity (i.e., the days people reported perceiving greater social
responsiveness were also when they experienced less intense stress
and thus engaged in less stress eating). Second, we tested the idea
that perceived stress intensity underlies the buffering effects of social
responsiveness (Cohen & Wills, 1985). That is, having responsive
others protects stress eaters from daily engagement in stress eating
by changing how they perceive stress. Finally, parallel to Study 1,

Table 2
Study 1: Baseline Stress-Eating Tendency Interacting With Average Daily Emotional Support to Predict BMI and WHR at the Follow-Up
BMI WHR

Predictor b (P SE » 95% CI b (B SE » 95% CI
Sex 0.02 (.00) 0.18 .95 [—0.34, 0.36] —0.08 (—.36) 0.01 <.001 [—0.10, —0.07]
Age —0.06 (—.11) 0.01 <.001 [—0.07, —0.04] 0.00 (.04) 0.00 .10 [—0.00, 0.00]
Race 0.29 (.01) 0.35 40 [—0.40, 0.98] 0.01 (.01) 0.01 .56 [—0.02, 0.03]
Baseline BMI or WHR 0.90 (.84) 0.02 <.001 [0.87, 0.94] 0.20 (.25) 0.02 <.001 [0.16, 0.24]
Stress-eating tendency 0.19 (.03) 0.10 .07 [—0.01, 0.39] 0.01 (.09) 0.00 <.001 [0.01, 0.02]
Mean emotional support 0.15 (.01) 0.39 .69 [—0.60, 0.91] 0.00 (.00) 0.01 .86 [—0.02, 0.03]
Stress-Eating Tendency x —1.23 (-.05) 0.38 .001 [—1.97, —0.50] —0.03 (—-.07) 0.01 .008 [—0.06, —0.01]

Mean Emotional Support

Note. For categorical covariates, the majority group served as a reference: sex (0 = female, 1 = male); race (0 = White, 1 = non-White). BMI = body mass
index; WHR = waist-to-hip ratio; CI = confidence interval.
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Figure 2

Study 1: The Moderating Effect of Average Emotional Support on the Link Between Baseline Stress-Eating Tendency and Body Mass Index

and Waist-to-Hip Ratio at the Follow-Up
Predicted Body Mass Index

30
~ | Low emotional support
[—\ High emotional support
29
28 — —
26
-1.0 0.5 0.0 0.5 1.0
Baseline stress-eating tendency
Note.

version of this figure.

we examined whether average levels of daily social responsiveness
during the diary study moderate the link between stress-eating status
at baseline and BMI changes.

Method
Participants and Procedure

Participants were recruited for a study on COVID-19 vaccine boos-
ter injections (see Prather et al., 2023 for more information), and daily
diaries were collected at four time points over 1 year, based in part on a
vaccination schedule. At each time point, participants completed 6-day
diary studies (see Figure 1). During the diary study period, participants
received a link to a short survey through texts or emails depending on
their indicated preferences twice a day, at 7 a.m. (morning diary) and
7 p.m. (evening diary), and responded to it on phone or computer.
Participants also received a reminder notification for the morning
diary at 11 a.m. The survey links did not expire, and only the evening
diaries (which included our key measures) that were completed by the
end of the day were analyzed for the present research. In total, there
were 10,288 diaries available for analysis (i.e., 80% of 12,864 possible
reports for 536 individuals). On average, participants contributed 19.19
diaries (SD = 6.46), with the number of total reports not systematically
differing across the four time points, F(3, 1940)=0.99, p = 40.
Table 3 shows a summary of participant characteristics.

Baseline Measures

Stress-Eating Status. Participants responded to a question, “Do
you tend to eat more or less when you feel stressed?” on a scale ranging
from 1 =much less to 5=much more. Of note, participants also
responded to this item at the 1-month and 6-month follow-up surveys.
Stress eating at baseline showed high correlations with later assess-
ments (.71 and .69), suggesting good test—retest reliability. We coded

Predicted Waist-to-Hip Ratio
1.00
= | Low emotional support
’—1 High emotional support

-1.0 0.5 0.0 0.5 1.0

Baseline stress-eating tendency

Each model controlled for the baseline assessment of the outcome. Shaded bands represent 95% confidence intervals. See the online article for the color

those who reported eating a little more or much more (as opposed to
little less, much less, or about the same) when stressed as stress eaters.

Daily Measures

Every evening, participants responded to a short questionnaire that
included the following items. All items were rated on a 5-point scale
ranging from 1 (not at all) to 5 (extremely).

Daily Stress-Eating Behavior. Participants indicated how they
had been dealing with stressful situations in their lives that day.
Stress-eating behavior was assessed using an item, “to feel better,
I ate more than usual or ate foods I don’t usually let myself eat.”

Daily Social Responsiveness. We assessed social resources
using a daily measure of perceived responsiveness (Reis, 2012).
Participants’ responses to the following two items were averaged:
“Today, I felt people were responsive to my needs” and “Today,
I felt people valued, understood, and cared about me.”

Daily Stress Intensity. Participants were asked to think of the
most stressful event that day and indicate how stressful that situation
was for them at its peak.

Follow-Up Measures

Changes in BMI (kg/mz). Both at baseline and at the 1-year
follow-up, participants visited the clinic and were weighed on a

"' To be consistent with our operationalization of stress eating in Study 1,
we created a binary variable distinguishing individuals who eat more versus
not in response to stress. The lower end of the original continuous measure of
stress eating represents eating less in response to stress, which may be differ-
ent from eating more in response to stress to a lesser degree. Nevertheless,
using the original continuous measure of stress eating yields the same pattern
of results as using the binary variable. That is, the effects found for stress eat-
ers and nonstress eaters in the current results are found for individuals scoring
higher (vs. lower) on this continuous measure. The full results are reported in
the online supplemental materials.
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Study 2: Participant Characteristics at Baseline (N = 536)

All Stress eaters Nonstress eaters
Variable (N =536) (n=290) (n =246)

Number of evening reports 10,288 5,658 4,630
Sex

Male 191 (36%) 97 (33%) 94 (38%)

Female 345 (64%) 193 (67%) 152 (62%)
Age, M (SD) 52.46 (12.09) 51.89 (12.02) 53.13 (12.15)
Education

<High school 12 2%) 4 (1%) 8 (3%)

College/bachelor’s 282 (53%) 155 (53%) 127 (52%)

Professional/doctorate 242 (45%) 131 (45%) 111 (45%)
Household income

<$50,000 66 (12%) 36 (12%) 30 (12%)

$50,000-$99,999 105 (20%) 52 (18%) 53 (22%)

$100,000-$199,999 162 (30%) 86 (29%) 76 (31%)

>$200,000 132 (25%) 78 (27%) 54 (22%)

Prefer not to answer 70 (13%) 37 (13%) 33 (13%)
Partnership status

In a long-term or marital 313 (58%) 161 (56%) 152 (62%)

relationship

Race

Asian 128 (24%) 62 (22%) 66 (27%)

Black/African American 17 3%) 12 (4%) 5 2%)

Hispanic/Latinx 53 (10%) 37 (13%) 16 (7%)

Other 38 (7%) 23 (8%) 15 (6%)

White 300 (56%) 156 (53%) 144 (59%)
Baseline BMI, M (SD) 26.90 (5.72) 28.21 (5.85) 25.40 (5.18)

Note. BMI = body mass index.

digital research grade scale. Data for 370 individuals were available.
On average, participants showed a significant increase in BMI, M =
0.22, SD = 1.66, 1(369) = —2.59, p = .01. Please see the additional
online materials for the differences in our key variables between
individuals who stayed in versus dropped out of the study by the
follow-up. There was a higher proportion of females among individ-
uals who stayed (vs. dropped out), but no other differences were
observed (i.e., in terms of age, race, baseline stress-eating status,
average levels of social responsiveness, or stress eating during the
diary period).

Analytic Plan

To account for the nested structure of the data (diaries nested
within individuals), we ran multilevel models using the Ime4 pack-
age (Bates et al., 2015) in R. Our primary model specified fixed
effects of baseline stress-eating status, daily social responsiveness,
and their interaction term. To disaggregate the within- versus
between-person effects of social responsiveness, we included person
mean-centered daily social responsiveness (grand mean-centered),
person mean of daily social responsiveness, and their interactions
with stress-eating status as predictors in the model. Our model
also included a random intercept for individuals and a random
slope for within-person daily social responsiveness.

To test and ensure the robustness of any effect we found, we also ran
a model accounting for the different time points in which diaries were
completed (see Figure 1). We created three dummy variables for time
points and added three-way interactions involving the dummy vari-
ables and Stress-Eating Status x Social Responsiveness interaction
(along with all possible lower-order interactions) to the primary model.

Additional Analyses. We conducted two sets of additional
analyses: (a) to examine whether the effects of (high) daily social
responsiveness are discriminant from those of (low) daily stress
intensity, we repeated the primary analyses controlling for daily
stress intensity and its interaction with baseline stress-eating status”
and (b) to examine whether low stress intensity underlies the buffer-
ing effects of social responsiveness (i.e., stress eaters perceive stress-
ors as less intense on days with high levels of social responsiveness
which in turn relates to less engagement in stress-eating behavior),
we used the Monte Carlo method for assessing indirect effects
(Preacher & Selig, 2010). This involved running two models, one
predicting stress intensity with baseline stress-eating status, daily
social responsiveness, and their interaction and another predicting
daily stress-eating behaviors with the same set of predictors as
well as stress intensity. We used the same covariates as in the pri-
mary analysis.

Follow-Up Analyses. To examine whether daily social respon-
siveness serves as a buffer against BMI increases associated with
stress-eating status at baseline, we ran a regression model including
stress-eating status, average levels of social responsiveness during
the diaries (i.e., person mean), and their interactions as predictors
of BMI at the 1-year follow-up. As in Study 1, this model also con-
trolled for baseline BMI.

2 Given that our question about daily stress-eating behavior assumes the
presence of some stressors on a given day, we also conducted sensitivity anal-
yses excluding days when participants responded with “not at all” to the stress
intensity item, which could be indicative of stress-free days. Our primary
results remained the same. Please see the additional online materials for
the full results.
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Results
Preliminary Results

At the within-person level, daily social responsiveness was
negatively associated with daily stress-eating behaviors, r = —.08,
p <.001, suggesting that people report having engaged in stress
eating less on days they perceive more responsiveness from others.
When comparing average daily stress-eating behaviors, those iden-
tified as stress eaters at baseline tended to score higher than non-
stress eaters, #(480) = —9.28, p < .001. However, the two groups
did not differ in average perceptions of social responsiveness,
1(507)=0.67, p = .50.

Primary Results

As summarized in Table 4, our primary model showed a signifi-
cant main effect of baseline stress-eating status, such that those
who identified as stress eaters (vs. nonstress eaters) at baseline
were more likely to engage in stress eating at the daily level.
However, a significant interaction between stress-eating status and
daily social responsiveness suggested that baseline stress-eating sta-
tus was less strongly associated with daily stress-eating behaviors on
days one perceived higher levels of social responsiveness (b = 0.31,
SE =0.04, p <.001), as compared to days they perceived lower lev-
els (b=0.44, SE=0.04, p <.001; see Figure 3). Put differently,
perceiving more (vs. less) responsiveness from others was associated
with less engagement in stress-eating behaviors for those identified
as stress eaters at baseline (b = —0.11, SE=0.01, p <.001) but not
for those who did not identify as such (b= —0.02, SE=0.02,
p = .41). These results remained the same in a model accounting
for the effects of time.

Additional Analyses

Uniqueness of the Daily Social Responsiveness Effects.
Controlling for stress intensity and its interaction with baseline
stress-eating status did not change our key effect of interest (see
the additional online materials for the full results).

Intensity Appraisal as a Mediator. The indirect effect of
Stress-Eating Status x Daily Social Responsiveness interaction on
daily stress-eating behavior via stress intensity was not significant,

Table 4

ab=—0.001, 95% CI=[-0.01, 0.00] (see the additional online
materials for the full results).

Follow-Up Analyses

Finally, we examined whether stress-eating status at baseline pre-
dicted BMI 1 year later (controlling for BMI at baseline) and whether
average levels of social responsiveness can moderate this link.
Somewhat unexpectedly, our results showed that the main effect
of stress-eating status was not significant (b= —0.28, SE=0.18,
p =.11). The main effect of average social responsiveness was also
not significant (b = —0.01, SE = 0.17, p = .95), and most importantly,
the interaction between stress-eating status and average social respon-
siveness was not significant (b = —0.07, SE = 0.24, p = .78). That is,
there were no differences between stress eaters and nonstress eaters in
terms of 1-year changes in BMI, regardless of the levels of social
responsiveness they perceive in daily life.

General Discussion

This research examined social resources as a buffer against daily
stress-eating behavior and long-term changes in BMI associated
with self-reported stress-eating tendencies. Across two studies, we
found some behavioral (i.e., more daily stress-eating behaviors) and
health (i.e., increases in BMI and WHR) implications of self-reported
stress-eating tendencies. However, social resources moderated these
effects. In Study 1, we found that 10-year increases in BMI and
WHR associated with baseline stress-eating tendencies were signifi-
cantly smaller among individuals who were more (vs. less) likely to
receive emotional support in their daily lives. In Study 2, assessing
a key ingredient of rewarding social interactions and using large
daily diary experience sampling data that can shed light on the daily
dynamics underlying this buffering effect, we found that on days par-
ticipants perceive high (vs. low) levels of others’ caring and under-
standing, the association between stress-eating status and daily
stress-eating behaviors was significantly weaker. Put differently,
those identified as stress eaters at baseline were less likely to engage
in stress-eating behaviors on days they felt cared for. Importantly,
this effect was not a mere reflection of participants’ experiencing
less intense stressors on such days.

Our findings in Study 1 conceptually replicate and extend previous
work by Darling et al. (2017) that found a buffering effect of social

Study 2: Baseline Stress-Eating Status Interacting With Daily Social Responsiveness to Predict

Daily Stress-Eating Behavior

Predictor SE P 95% CI r
Sex —0.05 0.04 21 [—0.13, 0.03] .06
Age —0.00 0.00 11 [—0.01, 0.00] .07
Race —0.05 0.04 .23 [—0.13, 0.03] .05
Stress eating 0.37 0.04 <.001 [0.30, 0.45] .39
Mean social responsiveness —0.08 0.04 .04 [—0.16, —0.00] .09
Daily social responsiveness —0.01 0.02 44 [—0.05, 0.02] .04
Stress Eating x Mean Social Responsiveness —0.09 0.05 .08 [—0.20, 0.01] .08
Stress Eating x Daily Social Responsiveness —0.10 0.02 <.001 [—0.15, —0.05] .20

Note.

N = 536. Observations = 10,288. Weekday is also included as a covariate (Sunday as the reference

group). For categorical covariates, the majority group served as a reference: sex (0 = female, 1 = male);
race (0 = White, 1 = non-White). Effect size r was computed as r =t/ \/tz + df (Rosenthal & Rosnow,

2008). CI = confidence interval.
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Figure 3

Study 2: The Moderating Effect of Daily Social Responsiveness
on the Link Between Baseline Stress-Eating Status and Daily
Stress-Eating Behavior

Predicted Daily Stress Eating

Social responsiveness

[7] Low social responsiveness
. High social responsiveness

0 1

Stress eating status (0 = Non-stress-eater, 1 = Stress eater)

Note. Error bars indicate 95% confidence intervals. See the online article
for the color version of this figure.

support on weight gain associated with stress-eating tendencies
among male students. By drawing on a larger, older sample of adults
possibly experiencing a variety of stressors (vs. 70 students transition-
ing into college), we were able to test the generalizability of the buf-
fering role of social resources. Further, using 10-year follow-up data
helped capture longer-term consequences of stress-eating tendencies
on BMI and WHR that critically depended on daily receipt of emo-
tional support.

The potential long-term benefits of daily social resources for
stress eaters call for further investigations into the proximal mech-
anisms driving such effects. To the authors’ knowledge, our Study
2 provides the first investigation into the daily dynamics implicated
in the buffering role of social resources. We found that having car-
ing and responsive others around can play a vital role in modulating
day-to-day stress-eating behaviors for those self-identified as stress
eaters. Notably, contrary to the idea that stress-buffering effects of
social resources may be driven by more benign appraisals of the
stressor (Cohen & Wills, 1985), we did not find support for an indi-
rect effect via less intense appraisals of the daily stressor. However,
our test arguably lacked the temporal precision needed to capture
such effects—that is, we assessed daily social resources, stressor
intensity, and stress-eating behavior all retrospectively and simul-
taneously at the end of the day. To elucidate the dynamic interplay
among stress, social resources, and eating behaviors, future
research should draw on more intensive assessments of social
resources and stress appraisals (e.g., at an hourly interval) or con-
duct experimental studies to precisely examine how the availability
of social resources shape stress eaters’ perceptions of stress and in
turn affect their drive to eat. Alternatively, it is also possible that
having responsive others can prevent stress eating via other routes.
For example, rewarding social interactions may serve as a distrac-
tion from stressors and rumination or may function to substitute
food as a readily pursued reward.

The latter idea that rewarding social interactions can serve as
a substitute for food has been discussed in a broader context of reward-
driven eating. Specifically, some researchers suggest that providing
nonfood reward alternatives, such as intimate social interactions,
may reduce the relative reinforcing value of food and ultimately
help prevent or treat obesity (Carr & Epstein, 2018; Epstein et al.,
2010). Nevertheless, this idea lacks strong empirical support
(Cummings et al., 2019) or even testing. In particular, our research
seems to suggest that a more nuanced consideration of the contexts
in which cravings or food intake occur may be needed to observe
social reward acting as a “substitute” for food. Indeed, we found
some support for the substitution idea when examining a particular
context (eating in response to stress) and among a particular sample
(self-identified stress eaters). Likewise, future research exploring if
and what type of nonfood rewards can serve to replace food may ben-
efit from attending to when and for whom eating may be reward
driven.

Notably, Study 2 did not reveal a similar buffering effect of
social resources on stress eaters’ BMI changes as in Study 1. In
fact, the main effect of stress-eating status was not predictive of
1-year BMI changes in this study. We may need a longer follow-up
to observe the weight gain effects of stress eating, not to mention
the protective role of daily social resources. It is also possible
that the differences in the measures played a role. Study 1 assessed
the extent to which one engages in stress eating, whereas Study 2
attended to the tendency to eat more versus less in response to
stress; the levels of stress eating may be a more sensitive measure.
Further, Study 1 focused on “emotional support” as a moderator,
whereas Study 2 considered others’ responsiveness; while respon-
siveness may offer a more nuanced measure of the quality of social
interactions, it is not tied to the experience of stressful events the
way “support” is, and thus its average levels may not fully represent
the available social resources during times of stress. Alternatively,
the unique context of Study 2 may have affected the link between
baseline stress-eating status and BMI changes. Data collection for
this study took place amid the COVID-19 pandemic, during which
changes in eating behaviors (Hassen et al., 2021; Zachary et al.,
2020) and in other influential factors to weight gains such as
sleep and physical activity were common (Alzueta et al., 2022;
Castafieda-Babarro et al., 2020). That is, there were multiple forces
affecting the expected differences in BMI changes among those
identified as stress eaters (vs. nonstress eaters).

One unique feature of our studies was the use of daily reports as an
indicator of social resources rather than a one-time global retrospective
assessment. Despite the theoretical strengths of the daily assessments
(e.g., free from recall bias), whether average tendencies over eight or
24 days represent a good summary of available social resources is
debatable and will benefit from an empirical test. Indeed, previous
research suggests that aggregated momentary reports and global
reports are related but are distinct (Zygar-Hoffmann & Schonbrodt,
2020). It is also important to acknowledge the limitations of our
stress-eating measures, including concerns about their validity.
Given the inconsistent evidence, the validity of self-reported eating
behaviors in general has raised concerns (Braden et al., 2020;
Schneider et al., 2012). Nevertheless, previous research showed that
those who self-reportedly eat more (vs. less) in response to stress do
indeed eat more after a stressor in the laboratory (Sproesser et al.,
2014). Another study found that self-identified stress eaters gained
more weight during a period of exam stress (Epel et al., 2004).
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Overall, previous findings provide some support for the validity of
self-assessments of stress eating, but more efforts will be needed to
validate self-reported measures.

In conclusion, we tested and provided some novel evidence for
the idea that social resources can confer benefits for individuals
high in stress-eating tendencies such as attenuating daily
stress-eating behaviors, which can accumulate to have long-term
health implications. Distinct from work focusing on the implemen-
tation of costly interventions for high-risk populations, this inves-
tigation was an attempt to identify daily environmental factors that
can help prevent the adverse effects of nonclinical levels of stress
eating in a community sample. This has important implications,
given the high prevalence of stress, stress-eating, and obesity.
We hope the present findings stimulate more work replicating
and testing the generalizability of our findings in more diverse sam-
ples. Combined, these observational findings will establish a robust
foundation for experimental research that can provide more direct
causal evidence for the idea that promoting daily social rewards
can help reduce habitual stress eating. In the long term, such
small social nudges could be applied to scalable interventions.

Resumen

Objetivo: Comer en respuesta al estrés puede volverse habitual y tener
consecuencias a largo plazo en el aumento de peso, pero poca
investigacion ha explorado qué puede ayudar a romper los ciclos de
alimentacién por estrés. Examinamos los recursos sociales diarios
como posibles factores protectores contra la alimentacién diaria por
estrés y el eventual aumento de peso. Méfodos: En el estudio 1
(N = 1,264), evaluamos las tendencias a comer por estrés, el indice
de masa corporal (BMI, por sus siglas en inglés) y la relacion cin-
tura-cadera (WHR, por sus siglas en inglés) al inicio del estudio, la
recepcion de apoyo emocional durante ocho dias (9,649 informes) y
realizamos un seguimiento de BMI/WHR después de unos diez
afios. Examinamos la probabilidad promedio de recibir apoyo emo-
cional como moderador del vinculo entre comer por estrés y el
BMI/WHR en el seguimiento. En el Estudio 2 (N =1536; 10,288
informes), evaluamos el estado de alimentacion por estrés y el BMI
al inicio del estudio, la capacidad de respuesta social (sentir que los
demds se preocupan) y el comportamiento de alimentacién por
estrés durante 24 dias y realizamos un seguimiento del BMI un afio
después. Examinamos si la capacidad de respuesta social modera
las conductas diarias de alimentacién estresada de los consumidores
y los cambios en el BMI. Resultados: En el Estudio 1, comer por
estrés predijo aumentos en el BMI y el WHR en el seguimiento de
10 aflos, pero no entre las personas que tenian mds (frente a menos)
probabilidades de recibir apoyo emocional en la vida diaria. En el
Estudio 2, los consumidores que comian por estrés tendian a informar
mas conductas diarias de alimentacion estresada en comparacion con
los que no comian por estrés, pero esa tendencia se atenuaba en los
dias en que percibian niveles altos (frente a bajos) de capacidad de
respuesta social. Comer bajo estrés no predijo el BMI al afio de segui-
miento. Conclusiones: Estos hallazgos observacionales sugieren que
los recursos sociales en la vida diaria pueden tener beneficios a largo
plazo para quienes comen por estrés, potencialmente al reducir su
alimentacién diaria por estrés.
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