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Objective: Research on students' well-being has shown that studies may have an
impact on well-being. However, this relationship is complex and involves many
other parameters (e.g., food security and physical activity). Therefore, the objec-
tive of the present study was to investigate the relationships between food inse-
curity (FI), physical activity (PA), and detachment from studies on the one hand,
and student well-being, on the other.

Method: A total of 4410 students (mean age=21.55, 65192% female) answered
an online survey measuring FI, PA, detachment from studies, anxiety, burnout,
depression, and satisfaction with life.

Results: A structural equation model (y [18] =585.739, RMSEA =0.095, 90% CI
[0.089; 0.102], comparative fit index [CFI] =0.92, NNFI=0.921) indicated that
FI negatively predicted, and that detachment from studies and PA positively pre-
dicted, the latent variable of well-being.

Discussion: The results of the present study highlight that students’ well-being is
partly determined by FI, detachment from studies, and PA. Therefore, this study
highlights the importance of looking at both the diets of students, as well as the
activities and experiences they have outside their studies to gain a better under-
standing of the factors influencing student well-being and the action leverages to

promote it.
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1 | INTRODUCTION Furthermore, 21.3% of French university students present
with signs of depression, anxiety, and stress.? These mental
health disorders could affect all aspects of a student's life,
including cognitive function, psychosocial adjustment,

motivation, and especially academic performance.**

A recent study among French university students con-
ducted by the Student Life Observatory’ showed that
37% of students reported signs of psychological distress.
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the original work is properly cited.
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Research on university student well-being has shown
that studying may have an impact on well-being. For ex-
ample, some specific academic stressors such as workload
or role ambiguity were found to be negatively correlated
with well-being indicators.” Beyond stressors specifi-
cally related to studies, other factors can predict student
well-being. Among these, food insecurity (FI) appears to
be central and has been a subject of increasing interest
among government agencies and researchers over the last
few years. According to the general inspection of social
affairs,® almost 20% of the university students in France
lived under the poverty line. One consequence of this in-
security is that it directly affects university students’ diet.
Indeed, a large body of research documents that one of the
primary causes of FI is low income.” Poverty is closely re-
lated to FL.® Thus, university students financially indepen-
dent from their parents,”'® carrying debts—mainly to pay
tuition fees'®—or with a family history of financial strug-
gles,11 are more likely to be food insecure. Moreover, the
negative relationships between FI and physical and men-
tal health are well known,'? and students are not spared."’
Therefore, it seems relevant to consider FI as a potential
predictor of university student well-being.

In addition to FI, many environmental and behavioral
factors can influence the well-being of university stu-
dents."*"> Some extracurricular elements may have pro-
tective effects on well-being. For example, participation
in regular physical activity (PA), as well as being able to
recover from studies by taking breaks or taking psycho-
logical distance from them, appears to have a significant
protective effect.'®*® These extracurricular behaviors par-
tially buffer the negative effects of stressors on well-being.
Thus, the objective of the present study was to examine
the relationships between FI and well-being among uni-
versity students, and to examine the potential protective
effect of PA and detachment from studies on the well-
being of university students.

1.1 | Well-being among students

Even if well-being is a public health concern, there is
no clear consensus in the literature on this concept.'
According to Keyes,”>*! mental health is a complete state
that consists of two dimensions, including a continuum
of mental illness and a continuum of well-being.** Life
satisfaction is one of the most widely used indicators of
well-being.**** It refers to a judgmental process in which
individuals assess the quality of their lives based on their
own unique set of criteria.”> At the same time, anxiety
and depression are the most common indicators of ill-
being, specifically among students.”**® Anxiety is a nega-
tive emotional state that is accompanied by nervousness,

worry, and apprehension, along with high body activa-
tion.?’ This is a common experience for humans and can be
a functional state. However, when anxiety becomes exces-
sive, it can be classified as an anxiety disorder.’® Anxiety
disorders take many forms, such as phobias, panic disor-
ders, and obsessive-compulsive disorders. Depression is
also a common mental disorder characterized by sadness,
loss of interest or pleasure, feelings of guilt, or low self-
worth, disturbed sleep or appetite, feelings of fatigue, and
poor concentration.*! In France, one in five people has or
will suffer from depression in their lifetime,32 and among
university students, the prevalence of depression has been
estimated at 16.4%.>

Beyond the effects on the general well-being of stu-
dents, some studies suggest that context-specific indica-
tors are also examined, namely study-related well-being
indicators. Burnout was used as a negative indicator of
work-related well-being, and Shirom®* (p. 245) defined
it as “an affective reaction to ongoing stress whose core
content is the gradual depletion over time of individuals'
intrinsic energy resources, including, as the major types of
energy resource depletion, emotional exhaustion, physical
fatigue, and cognitive weariness”. Several studies have hy-
pothesized that school burnout is a major problem among
students and requires examination in studies of these
populations.*>™’ Studies have indicated that one in five
students (17.9%) experienced burnout in relation to their
studies.’” In France, the highest prevalence of burnout
was found among medical students (19.0%) and law stu-
dents (18.9%), whereas the lowest prevalence was found
among sports science students (10.2%) at the university.*®
These observations underscore the relevance of consider-
ing this indicator to measure the negative aspects of study-
related well-being.

To inform on the potential determinants of student well-
being, the biopsychosocial model**° seems particularly
interesting. This model posits that health and well-being
are determined by complex interactions among biological,
psychological, and social factors. PA, diet, and psychological
functioning are all important components of this model and
can significantly influence well-being. Indeed, regular PA
has been associated with improved quality of life and well-
being‘”. Furthermore, a healthy diet, rich in fruits, vegeta-
bles, whole grains, lean proteins, and healthy fats, has also
been shown to have positive effects on well-being*’. Finally,
individual psychological functioning, including emotional
regulation and stress management, can also play a crucial
role in promoting well-being®. Therefore, the biopsycho-
social model thus provides a comprehensive framework to
understand the complex relationships among PA, diet (i.e.,
related to FI), and psychological functioning (i.e., in particu-
lar detachment from studies), and their combined influence
on overall student well-being.
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1.2 | The role of fi and pa on well-being the experiences lived could maximize its effect on well-

FI1 is a complex, multifaceted, and comprehensive concept
that has evolved over time.** The Food and Agriculture
Organization of the United Nations provides the most
complete definition of FL** where FI is defined as a situ-
ation in which people lack secure access to enough safe
and nutritious food for normal growth and development
and an active and healthy life. This may be due to the
unavailability of food, insufficient purchasing power, in-
appropriate distribution, or inadequate use of food at the
household level. The “intensity” of FI refers to its sever-
ity and could be divided into three levels: (a) food secure/
light FI, (b) moderate FI, and (c) severe FI. In the United
States, the prevalence of FI is estimated at 35% among col-
lege students.*’

One of the main consequences of FI among students is
its adverse effects on their well-being. Indeed, while there
is no consensus around a single definition of well-being,
there is agreement that well-being is dependent on positive
social relationships, self-perceived mental and physical
health, and the availability and access to basic resources,
such as food.* Some studies have shown that students
with high levels of FI had lower levels of well-being.*’~>°
For example, food-insecure students have higher odds of
depression and anxiety.*’ In two studies conducted in the
United States, more than half of food-insecure students
reported feeling overwhelmed, exhausted, lonely, and/or
sad, and stress levels were significantly greater in those
students who experienced FI1.***° FI can also have long-
term effects on well-being. Young adults with a history
of FI had higher average levels of depressive symptoms,
stress, and disordered eating scores than individuals with
no history of FI.>! Of the studies that examined the re-
lationships between FI and student general health, some
also examined student levels of PA levels.’>>> In particular,
one study found that FI was related to less PA, which in
turn was related to poorer health.*>* Beyond the aspects
related to global health, it has been shown that PA can
also impact students' well-being."*'>>*>7 Previous studies
including university students indicated that PA was neg-
atively related to anxiety and depression* and positively
related to life satisfaction, happiness, and affects.”

1.3 | The role of detachment from
studies during leisure time on student
well-being

Beyond a dose-response effect between PA and well-being,
some studies have focused on the experiences lived dur-
ing the practice of PA, suggesting that the practice of PA
was not only the condition for its effectiveness, and that

being.sg"60 Thus, some studies have also found that the
process of recovery, aiming to restore personal resources
depleted by the demands that individuals face in differ-
ent domains, is a predictor of well-being.”'~®* Recovery is
described as the result of replenishing psychological and
physical resources that have been depleted by facing de-
mands.®* de Jonge et al.*®® focused on the recovery mech-
anism of detachment from work, which has been widely
studied and is often identified as the most effective recov-
ery mechanism.®® Detachment from work or studies is a
subjective experience that corresponds to the fact that one
is no longer thinking about work or studies, leaving it aside
during free time. The literature provides increasing evi-
dence regarding the benefits of detachment from work. For
instance, in the work context, employees who detach from
work during leisure time report lower levels of burnout,'®
depression,17 and higher life satisfaction.'®% Therefore, it
is possible that detachment from studies can have a sig-
nificant influence on study-related well-being. Indeed, de-
tachment was hypothesized to be a particularly interesting
experience for students at the university, and it was posi-
tively related to the need for recovery, engagement, and
study satisfaction, which are indicators of well-being.>®’

1.4 | Additive relationships of FI,
PA, and detachment from studies with
student well-being

To our knowledge, no previous study has jointly exam-
ined the additive relationships of these three variables
with student well-being. However, considering the rela-
tionships of these three variables with well-being together
could reduce the risk of finding under- or overestimated
effects, as some studies have found some links between
these variables.>®® Investigating the additive relation-
ships of these three variables with student well-being al-
lowed, for example, the relationship of PA with well-being
to be determined while controlling for the relationships
of FI and detachment from studies with well-being. Since
these three variables appear to have a unique influence
on student well-being, it is relevant to examine whether
they also have the same influence when studied together
through a single model.

1.5 | Objectives and hypotheses

Taking into account the elements presented above, the
objective of the present study was to investigate the rela-
tionships between FI, PA, and detachment from studies,
on the one hand, and the well-being university students,
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on the other. In view of the theoretical elements and the
results of existing studies, we can assume that FI is nega-
tively and that PA and detachment from studies are posi-
tively related with university student well-being.

2 | METHODS

2.1 | Participants and procedure
Participants were recruited from the authors’ university.
To be included, participants had to be part of a postgradu-
ate course in this university and speak French. First, an
email presenting the study was sent to the students' mail-
ing list by the administrative service of the Student Life
Branch (i.e., “service de la vie étudiante”) in the beginning
of February 2021. This mailing list is intended for the
59000 students of the university. To enhance the visibility
of this email and capture the attention of the participants,
this email was sent a second time, and the heads of the
training departments of each university were invited to
relay this email. The email contained a description of the
study: the main purpose, what is expected of participants,
information about participation (e.g., voluntary participa-
tion, confidentiality of the study), and contact informa-
tion of the researchers if students had questions about
the study. The online questionnaire was open for 1 month
from the time the first email was sent. Informed consent
was obtained from all individual participants included in
the study at the beginning of the online questionnaire.
The present research followed the ethical principles
of American Psychological Association (APA) (Ethics
Committee of the American Psychological Association,
1996). Institutional approval was obtained from the data
protection delegate of the first author's university prior to
conducting the global research project.

2.2 | Measures

The online survey was conducted in two parts. The first
part asked for demographic information and FI measures,
while the second part assessed school burnout, life sat-
isfaction, depression, anxiety, PA, and detachment from
studies during leisure. For all measures, students were
asked to indicate what they have experienced since the
beginning of the academic year (September).

2.2.1 | Food insecurity

FI was assessed using a French adaptation of the Food
Insecurity Experience Scale (Food Insecurity Experience

Scale | Voices of the Hungry | Food and Agriculture
Organization of the United Nations) composed of eight
items. The instruction was adapted from the original
version. In the present study, participants were asked to
refer to the beginning of the academic year when they re-
sponded to the scale. Items were assessed from the lower
level of severity (e.g., “... you were worried you would not
have enough food to eat because of a lack of money or
other resources”) to the higher (e.g., “... you went without
eating for a whole day because of a lack of money or other
resources”). The sum of the items (i.e., Yes=1 and No=0)
defined the level of severity. According to the Food and
Agriculture Organization of the United Nations, it is not
a question of disruption, but rather a continuum from a
security level to a severe insecurity one. However, on this
continuum, the Food and Agriculture Organization of the
United Nations proposes two thresholds to categorize the
respondents into different levels. The first threshold is
fixed at the fourth item (i.e., eating less than normally).
When responding “Yes” to this item, the participants were
in the moderate food insecurity zone. The second threshold
corresponds to the last item (i.e., spending an entire day
without eating) and places respondents on the severe food
insecurity level.%

2.2.2 | Burnout

Burnout was measured using the French version of
the Shirom-Melamed Burnout Measure.’”® This scale is
composed of 14 items, including five for cognitive wea-
riness (e.g., “I feel I'm not focused on my thinking”),
six items for physical fatigue (e.g., “I feel tired”), and
three items for emotional exhaustion (e.g., “I feel I am
not capable of investing emotionally with my class-
mates”). The stem asks participants to indicate how
often they experienced the different affects described
in the questionnaire since the beginning of the aca-
demic year, using a 7-point Likert scale ranging from
(1) “Never or almost never” to (7) “Always or almost al-
ways”. The stem was adapted to online courses because
of the COVID-19 lockdown context. Items addressing
“colleagues” in the original version were adapted to ad-
dress “classmates”. A score was calculated for each of
the three dimensions and the general score for burnout
was calculated by averaging all the items. Confirmatory
factor analysis (CFA) was performed to examine the
factorial structure of the scale, and revealed an accept-
able model fit: x*(62)=2272.82, comparative fit index
(CF1)=0.93, TLI=0.92, RMSEA =0.094 [0.91; 0.98],
SRMR =0.05 (for details see the R script in the online
supplementary material). The Cronbach coefficient to
assess the internal consistency was acceptable for all the
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subscales (0.82 > o> 0.90), and for the general construct
of burnout («=0.91).

2.2.3 | Satisfaction with life

Life satisfaction (SWL) was measured using the French
adaptation of the Satisfaction with Life Scale.”" The five
items were answered using a 7-point Likert scale rang-
ing from (1) “strongly disagree” to (7) “strongly agree”. A
sample item of the scale is, “I am satisfied with my life.”
The average of all scores was calculated and compared
with the average of the interpretation scale. The Cronbach
coefficient to assess the internal consistency was accept-
able for this scale («=0.84).

2.2.4 | Anxiety and depression

Anxiety and depression were evaluated using the French
version of the Hospital Anxiety and Depression Scale.”
The 14 items included seven items on depression and
seven items on anxiety. Participants responded on a to 0-
to- 3-point scale with different answer possibilities for each
item. The time frame was modified from “the last week” to
“since the beginning of the academic year in September”.
Depression was measured through items such as “I still
enjoy the things I used to enjoy” with answer possibilities
such as (0) “Definitely as much”, (1) “Not quite so much”,
(2) “Only a little”, and (3) “Hardly at all”. A sample item
for anxiety is “Worrying thoughts go through my mind”.
The answers to this item were (3) “A great deal of time”,
(2) “A lot of the time”, (1) “From time to time, but not
too often”, and (0) “Only occasionally”. The first item
of the depression subscale (i.e., “I still enjoy the things I
used to enjoy”) was removed according to CFA and reli-
ability analyses. Thus, a CFA was performed to examine
the factorial structure of the scale and revealed an accept-
able model fit: X2(64)= 1128.43, CFI=0.93, TLI=0.91,
RMSEA =0.064 [0.61; 0.68], SRMR =0.048 (for details see
the R script in the online supplementary material). The
Cronbach coefficient to assess the internal consistency
was acceptable for anxiety («=0.79), and for depression
(=0.70) after removing the first item of the scale.

2.2.5 | Self-reported PA

PA levels were measured using the Saltin Grimby Physical
Activity Level Scale (SGPALS”). The instruction has been
slightly modified regarding the timeframe to embrace the
entire academic year: “In general, since the start of the
academic year (September), how would you define your

PA “profile” (choose one of the four options)? If an activ-
ity varies greatly from week to week, try to estimate an
average”. Four options were provided. Participants could
choose a profile between (1) “Sedentary”, (2) “Light PA”,
(3) “Moderate PA”, and (4) “Regular hard physical train-
ing for competitive sports”. Previous investigations have
shown that this instrument successfully discriminates
sedentary and active individuals.”*”"®

2.2.6 | Detachment from studies during
leisure time

Detachment from studies during leisure time was as-
sessed by using the DISC-R questionnaire.®® The French
version of this questionnaire was obtained after a back-
translation process, and the items were slightly adapted
to the student population. The timeframe was adapted to
fit the survey. The 12 items included four for physical de-
tachment (e.g., “I got a break from the physical demands
of my studies”), four for mental detachment (e.g., “I men-
tally distanced myself from my studies”), and four items
for emotional detachment (e.g., “I put all emotions from
studies aside”). Participants' detachment from studies was
assessed using a 7-point Likert-type scale ranging from
(1) “strongly disagree” to (7) “strongly agree”. CFA was
performed to examine the factorial structure of the scale
and revealed a poor model fit: ¥*(51) =3200.68, CFI=0.86,
TLI=0.82, RMSEA =0.127 [0.123; 0.130] (for details, see
the R script in the online supplementary material). The
Cronbach's coefficient assessing internal consistency was
acceptable for all subscales (as=0.84), except for physi-
cal detachment («=0.59). We retained the three low-
est items of physical detachment because none of them
would have substantially increased the alpha coefficient
if it were deleted and because their factor loadings of the
observed indicators on the factor were acceptable (i.e.,
>O.40;77). In addition, as we will use the general score of
detachment, and not the score of each subscale separately,
we computed Cronbach's coefficient to assess the internal
consistency for the whole scale. The latter was considered
good («=0.89).

2.3 | Statistical analysis
First, data cleaning was performed to identify duplicates
and skewed responses. Second, the structure of the ques-
tionnaires and the reliability of the subdimensions were
verified using confirmatory factor analyses and the calcu-
lation of the Cronbach's alpha.

The hypotheses were tested using structural equation
modeling (SEM) with the Lavaan package version 0.6-3
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TABLE 1 Descriptive statistics and correlations.

Observed
range

SD

0.472

1.334
0.723

1. Gender

0.007

1-2

1.066
0.922
0.730

2. Food insecurity

3.PA

0.107*** —0.119%**
—0.092%**

1-4
1-5

2.024
2.653

0.181***

0.189***

4. Detachment from

studies

—~0.407%%¢
—0.343%*+
~0.311%*

—0.111%*
—0.237%*
—0.247%*

0.240%**

—0.225%**
—0.057***
—0.058%**
—0.059%***

0-21
0-21
1-7

1-7

4.286

9.708

5. Anxiety

0.512%*

0.269%**

3.290
1.108
1.268

7.366
4.218

6. Depression

0.6027%**
—0.5147%**

0.589%+*
—0.402%**

0.249%*
—0.379%**

7. Burnout
8. SWL

—0.473%**

D220

0.197***

4.409

4012).

Abbreviations: M, mean; PA, physical activity; SD, standard deviation; SWL, satisfaction with life.

5D < 0,001,

Note: Correlations are in a between-person level (n

in R (https://www.R-project.org/). Considering the cor-
relations between burnout, anxiety, depression, and life
satisfaction (0.311<Irl<0.602; see the correlation ma-
trix in Table 1), we created a latent variable representing
students’ well-being with mean scores for burnout, satis-
faction with life, anxiety and depression as observed vari-
ables. Using a two-step method, CFA was used to assess
the measurement model, followed by an assessment of
the hypothesized model. This approach first establishes
the fit of the measurement model by examining the rela-
tionship between the observed variables (e.g., satisfaction
with life, depression, anxiety, and burnout). Second, we
tested the fit of the structural model (i.e., the presumed
relationships between the independent variables and the
latent well-being variable). The fit of the models was eval-
uated by examining the comparative fit index (CFI), the
Normed-Fit Index (NFI), and the root-mean-square error
of approximation (RMSEA). A satisfactory model fit was
indicated by a CFI and NFI over 0.90 and an RMSEA
below 0.05.”® We tested an SEM model in which FI, PA,
and detachment from studies were presumed to predict
well-being, in which we added sex (women were coded 0),
age, financial status, amount of money allocated monthly
to food supplies, and the university domain studied as
control variables for well-being. Insignificant paths were
removed from the final model and the most parsimonious
model is presented.

3 | RESULTS

3.1 | Descriptive results
Of the 59000 students of the university, 4410 partici-
pants responded to the online survey (which represents
a response rate of 7.5%). Then, 33 answers were removed
because of duplicates, and four answers were removed be-
cause the participants indicated that they did not respond
seriously to the questionnaire. After cleaning the data
and removing incomplete answers, the final data set com-
prised 4012 full answers. Participants from approximately
40 education departments answered the survey, provid-
ing a varied sample. The mean age was 21.55 (SD =4.05).
Of the total sample, 65.19% were female and 19.93% had
jobs. The average budget to live per month was €616.29
(SD=507.85) and the average budget dedicated to food
was €142.41 (SD =134.02). The majority lived in a location
(32.02%), familial house (28.25%), or colocation (21.05%).
On average, 75% of students experience moderate to
high levels of burnout (i.e., the highest two-thirds of the
scale), 41% of students experience a definite symptom-
atology of anxiety (i.e., the highest third of the scale),
and 25% are classified as suspected symptomatology (i.e.,
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the second-highest third of the scale). The percentage of
depression is 17% for definite symptomatology (i.e., the
highest third of the scale), and 26% for suspected symptom-
atology (i.e., the highest third of the scale). Additionally,
62% of students report a very low to an average level of
satisfaction with life. Finally, 29% of the participants expe-
rience light FI, 12% experience moderate FI, and 2% expe-
rienced severe FI.

3.2 | Structural equation
modeling results

First, the analysis confirmed the relevance of the meas-
ured model that contains the latent variable. According to
the modification indices, covariances between satisfaction
with life and anxiety, satisfaction with life and depression,
burnout and anxiety, and burnout and depression were
added to improve the model fits.”” We then tested the
structural model by adding all the independent variables,
as presented in Figure 1. The model fit indices were ac-
ceptable () [18] =585.739, RMSEA =0.095, 90% CI [0.089;
0.102], CFI=0.92, NNFI=0.921).

The results indicate that satisfaction with life
(A=0.67, p<0.001), burnout (A=—0.69, p<0.001), anx-
iety (A=—0.73, p<0.001), and depression (A=-0.71,
p <0.001) significantly contributed to defining the latent
well-being variable. These results also show that FI was
significantly and negatively linked to the latent variable of
well-being (y=-0.36, p<0.001). Detachment from stud-
ies was significantly and positively linked to the latent
variable of well-being (y=0.39, p<0.001). PA was linked
to the latent variable of well-being significantly and pos-
itively (y=0.14, p<0.001). Gender was also significantly
and positively linked to the latent variable, but less than
previous variables (y=0.08, p<0.001), meaning that boys
report slightly higher well-being than girls. The percent-
age of the explained variance of the latent variable of

well-being is R?=0.375, which means that the four inde-
pendent variables explain almost 38% of the variance in
well-being.

4 | DISCUSSION

Research on university student well-being has shown that
academics can have an impact on well-being.” Beyond
stressors specifically related to studies, other factors could
be linked to student well-being. Among these, FI, PA, and
detachment from studies during leisure time seem to be
central and have been the subject of increasing interest
among government agencies and researchers over the last
few years. The objective of the present study was to in-
vestigate relationships between FI, PA, detachment from
studies on the one hand, and well-being, on the other.

41 |
being

Food insecurity and student well-

The results have highlighted that FI was negatively re-
lated to the latent well-being variable represented by life
satisfaction, burnout, anxiety, and depression. These re-
sults confirmed our hypotheses. Therefore, we can argue
that FI has a significantly negative association with well-
being. These results are in line with those of previous
studies.*”* Indeed, previous studies have found that stu-
dents who were categorized as food insecure had a higher
risk of depression than food-secure students,*” that food-
insecure students had poorer health and more difficulty
concentrating on their studies,* and that FI was linked to
poorer mental health.*” Although this field of research is
quite recent, our results, together with those of the other
past studies, suggest the importance of considering per-
ceived FI in the future when examining university student
well-being.

SWL
FOOD INSECURITY 1 R?=.453 N
9%, &
*e A
. e /
A7 |
DETACHMENT 39wy, - BURNOUT o
i O R?=.483 \ |
< / . \\ |
WELL-BEING / HRY;
PV R2=.375 R 7l ore
PHYSICAL ACTIVITY ' \ . o ANXIETY W
B . R2=532
& \ 210 .
o \ FIGURE 1 Structural equation
modeling of student well-being model.
GENDER < DE::*}:;‘;’" #%p < 0.001. Variances and covariances
i were not displayed to improve readiness.
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4.2 | PA and student well-being

Previous work of Zhang et al. identified that PA was posi-
tively linked to life satisfaction, happiness, positive affect,
and negatively linked to affect in a student population.’
Additionally, PA was negatively related to anxiety and
depression."* Our results were in line with these conclu-
sions and confirmed that PA was positively linked to the
latent variable of well-being composed of depression, anx-
iety, life satisfaction, and burnout. These results confirm
our hypotheses and are linked to past studies concern-
ing the relationships between FI and university student
well-being.

4.3 | Detachment from studies and
student well-being

Our results also confirmed the positive effect of detach-
ment from studies on well-being, supporting our hypoth-
eses regarding life satisfaction, anxiety, depression, and
burnout. These results are in line with previous results
from occupational health psychology and among uni-
versity students. Indeed, research has highlighted that
employees who detach from work during leisure time
report lower levels of burnout,'® depression (Muhamad
Nasharudinn et al., 2020), and higher life satisfaction.'®°
Moreover, studies among university students confirm that
detachment was negatively linked to need for recovery,
and positively linked to engagement and satisfaction with
studies.>®” These results highlight that it is relevant to
consider detachment from studies when examining stu-
dents’ well-being.

4.4 | Additive relationships of FI,
PA, and detachment from studies with
student well-being

In addition to the above results, it is important to note that
in this study, we examined the additive relationships of FI,
PA, and detachment from studies in the same model. This
allowed us to discuss the effect of FI, PA, or detachment
from studies on student well-being, controlling for the re-
lationships of other independent variables (e.g., PA and
detachment from studies). Thus, the risk of a Type 1 error
is reduced compared to performing the three models with
only one independent variable to explain student well-
being. The results of the present study highlight that the
student level of well-being is in part determined by FI, de-
tachment from studies, PA, and, to a lesser extent, gender.
This finding is consistent with the theoretical choices of
this study. However, these five variables explained 35% of

the variance in the latent well-being variable. This means
that part of the variance in the present concept of student
well-being is still not explained.

4.5 | Strength, limitations, and
perspectives

One of the greatest strengths of this study is that it exam-
ined the additive influence of three variables (i.e., FI, PA,
and detachment from studies) that are known to affect
student well-being but have always been studied sepa-
rately. Thus, it allows us to know the influence of each
variable more precisely and, therefore, to propose more
precise directions for future research and practical impli-
cations. Furthermore, the number of university students
who participated in this study (i.e., more than 4000) as
well as the variety of their characteristics (e.g., girls/boys,
fields of study) is also a strength of this study, which al-
lows for a greater generalization of the results.

Despite the precautions taken during the design and exe-
cution of this study, several limitations were identified. First,
it would have been interesting to measure demands and re-
sources in the online survey. However, this study is part of
a larger project (i.e., Student Food, Nutrition, and Health
Project, “Projet Etudiant Alimentation NUTrition et Santé”)
that includes other substudies and laboratories. Therefore,
the online survey was a common base for all members of
the project and it was not possible to add a large number
of variables to preserve the students and not exhaust them
when answering the online questionnaire.80 Second, the
cross-sectional nature of this study does not allow for the
examination of changes over time and reciprocal influences
between the different variables. It would then be interesting
to conduct a longitudinal follow-up on FI, PA, detachment
from studies, and well-being among students.

In this study, we focused on PA to explain well-being;
however, other activities—named “resource-providing
activities”—had a positive effect on the level of well-
being.® Creative, expressive, social, and low-effort activi-
ties are part of it. Future research could explore the effects
of these activities on student well-being. In the same vein,
detachment from studies is not the only psychological
experience that positively affects well-being. Sonnentag
et al.%® grouped these experiences under the name “re-
covery experiences”. To date, research that has tested the
effects of recovery experiences in students has found an
effect of detachment from work.> Therefore, we selected
this recovery experience. However, Ragsdale et al. also
showed significant effects of relaxation and control expe-
riences. Future studies should also examine these differ-
ent recovery experiences to determine whether they have
a significant effect on students' well-being.’

85U8017 SUOWILLOD 3A 81D (edldde ay3 Ag peusenob ale seoie VO ‘88N o sejn. 1oy ArIqi8UIIUO AB]IAN UO (SUOIPUOD-PUR-SWBIA0D A8 | AfeIq 1 [pUl|UO//Sd1Y) SUORIPUOD PUe SWB | 841 88S [7Z0Z/TO/TT] Uo ARiqiTauliuo /8|1 ‘soueld 8ueIyooD AQ TOEKT SWS/TTTT OT/I0p/W0d A8 | Arelqijeuljuo//sdiy woiy papeojumod ‘2 ‘€202 ‘8E80009T



ISOARD-GAUTHEUR ET AL.

1250
—LWI LEY

AUTHOR CONTRIBUTIONS

Conceptualization: Karine Couturier, Clément Ginoux,
and Sandrine Isoard-Gautheur. Methodology: Karine
Couturier, Clément Ginoux, and Sandrine Isoard-
Gautheur. Formal analysis and investigation: Clément
Ginoux, Romain Petit and Dulce Dias. Writing—original
draft preparation: Sandrine Isoard-Gautheur. Writing—
review and editing: Karine Couturier, Clément Ginoux,
Romain Petit, Philippe Sarrazin, Viviane Clavier, and
Dulce Dias. Funding acquisition: Viviane Clavier, Karine
Couturier, and Sandrine Isoard-Gautheur. Supervision:
Sandrine Isoard-Gautheur.

ACKNOWLEDGEMENTS

Access to the facility of the MSH-Alpes SCREEN platform
(https://screen.msh-alpes.fr) for conducting the research
is gratefully acknowledged.

All the members of the PEANUTS project: Sylvie
Bardou-Boisnier, GRESEC, Univ. Clermont-Auvergne;
Franck Balducci, TIMC-IMAG, Univ. Grenoble Alpes;
Anne-Laure Borel, CHU-Grenoble Alpes; Aude Chauviat,
GRESEC, Univ. Grenoble Alpes; Christine Demeilliers-
Darblade, TIMC, Univ. Grenoble Alpes; Ekaterina
Fedorovykh, GRESEC, Univ. Grenoble Alpes; Danaxon
Joachim, GRESEC, Univ. Grenoble Alpes; Mahaman
Ouattara, GRESEC, Univ. Grenoble Alpes; Isabelle
Pailliart, GRESEC, Univ. Grenoble Alpes; Nathalie
Royer and Véronique Tranchero, members of the French
Association of Dietetics and Nutrition, are gratefully ac-
knowledged for their investment in the project.

FUNDING INFORMATION

This research was supported by an IDEX Université
Grenoble  Alpes  Strategic Research Initiatives
(2019/2020)—“Précarité ~ Etudiant.es  Alimentation
Nutrition UniversiTé Santé—PEANUTS Project”.

CONFLICT OF INTEREST STATEMENT
Sandrine Isoard-Gautheur, Clément Ginoux, Romain
Petit, Dulce Dias, Viviane Clavier, Philippe Sarrazin, and
Karine Couturier declare that they have no competing
interests.

DATA AVAILABILITY STATEMENT
Supplemental files, data, experimental materials, and
code of statistics analyses have been made publicly avail-
able at the Open Science Framework (OSF) and can be
accessed at https://osf.io/sgm57/?view_only=4c6ac09c88
aa473a91b7b498741d3a09.

CONSENT TO PARTICIPATE
Informed consent was obtained from all individual par-
ticipants included in the study.

CONSENT FOR PUBLICATION
Consent for publication was obtained from all individual
participants included in the study.

ORCID

Sandrine Isoard-Gautheur
org/0000-0003-1019-3371
Clément Ginoux ® https://orcid.
0rg/0000-0003-3469-228X

Viviane Clavier (2 https://orcid.org/0000-0003-3401-5297
Dulce Dias ‘© https://orcid.org/0000-0001-7345-4909
Philippe Sarrazin ‘© https://orcid.
org/0000-0003-0598-7564

Karine Couturier (© https://orcid.
org/0000-0001-8877-1595

https://orcid.

REFERENCES

1. RonzeauM, Belghith F, Ferry O, Patros T, Tenret E. Repéres 2020:
Enquéte Nationale Conditions de Vie Des Etudiants [Benchmarks
2020: National Survey of Student Living Conditions]. 2020.

2. Habihirwe P, Porovecchio S, Bramboiu I, et al. Depression, anx-
iety and stress among college students in three European coun-
tries. Eur J Public Health. 2018;28:28(suppl_4). doi:10.1093/
eurpub/cky214.026

3. Maroto ME, Snelling A, Linck H. Food insecurity among com-
munity college students: prevalence and association with grade
point average. Community Coll J Res Pract. 2015;39(6):515-526.
doi:10.1080/10668926.2013.850758

4. Arslan G, Coskun M. Student subjective wellbeing, school
functioning, and psychological adjustment in high school ad-
olescents: a latent variable analysis. JPSP. 2020;4(2):153-164.
doi:10.47602/jpsp.v4i2.231

5. Ragsdale JM, Beehr TA, Grebner S, Han K. An integrated model
of weekday stress and weekend recovery of students. IntJ Stress
Manag. 2011;18(2):153-180. d0i:10.1037/20023190

6. Marie E, Elbaum M, Ferras B, Palach JP. La Protection Sociale
Des Jeunes de 16 a 29 Ans [Social Protection for Young People
Aged 16 to 29]. 2015.

7. Gundersen C, Kreider B, Pepper J. The economics of food
insecurity in the United States. Appl Econ Perspect Policy.
2011;33(3):281-303. doi:10.1093/aepp/ppr022

8. Nazmi A, Martinez S, Byrd A, et al. A systematic review of food
insecurity among US students in higher education. J Hunger
Environ Nutr. 2019;14(5):725-740. d0i:10.1080/19320248.2018.1
484316

9. Pia Chaparro M, Zaghloul SS, Holck P, Dobbs J. Food insecu-
rity prevalence among college students at the University of
Hawai'i at Manoa. Public Health Nutr. 2009;12(11):2097-2103.
doi:10.1017/S1368980009990735

10. Phillips E, McDaniel A, Croft A. Food insecurity and aca-
demic disruption among college students. J Stud Aff Res Pract.
2018;55(4):353-372. d0i:10.1080/19496591.2018.1470003

11. Zigmont V, Linsmeier A, Gallup P. Understanding the why
of college student food insecurity. J Hunger Environ Nutr.
2021;16(5):595-610. doi:10.1080/19320248.2019.1701600

12. Pourmotabbed A, Moradi S, Babaei A, et al. Food insecurity
and mental health: a systematic review and meta-analysis.

85U8017 SUOWILLOD 3A 81D (edldde ay3 Ag peusenob ale seoie VO ‘88N o sejn. 1oy ArIqi8UIIUO AB]IAN UO (SUOIPUOD-PUR-SWBIA0D A8 | AfeIq 1 [pUl|UO//Sd1Y) SUORIPUOD PUe SWB | 841 88S [7Z0Z/TO/TT] Uo ARiqiTauliuo /8|1 ‘soueld 8ueIyooD AQ TOEKT SWS/TTTT OT/I0p/W0d A8 | Arelqijeuljuo//sdiy woiy papeojumod ‘2 ‘€202 ‘8E80009T


https://screen.msh-alpes.fr
https://osf.io/sgm57/?view_only=4c6ac09c88aa473a91b7b498741d3a09
https://osf.io/sgm57/?view_only=4c6ac09c88aa473a91b7b498741d3a09
https://orcid.org/0000-0003-1019-3371
https://orcid.org/0000-0003-1019-3371
https://orcid.org/0000-0003-1019-3371
https://orcid.org/0000-0003-3469-228X
https://orcid.org/0000-0003-3469-228X
https://orcid.org/0000-0003-3469-228X
https://orcid.org/0000-0003-3401-5297
https://orcid.org/0000-0003-3401-5297
https://orcid.org/0000-0001-7345-4909
https://orcid.org/0000-0001-7345-4909
https://orcid.org/0000-0003-0598-7564
https://orcid.org/0000-0003-0598-7564
https://orcid.org/0000-0003-0598-7564
https://orcid.org/0000-0001-8877-1595
https://orcid.org/0000-0001-8877-1595
https://orcid.org/0000-0001-8877-1595
https://doi.org//10.1093/eurpub/cky214.026
https://doi.org//10.1093/eurpub/cky214.026
https://doi.org//10.1080/10668926.2013.850758
https://doi.org//10.47602/jpsp.v4i2.231
https://doi.org//10.1037/a0023190
https://doi.org//10.1093/aepp/ppr022
https://doi.org//10.1080/19320248.2018.1484316
https://doi.org//10.1080/19320248.2018.1484316
https://doi.org//10.1017/S1368980009990735
https://doi.org//10.1080/19496591.2018.1470003
https://doi.org//10.1080/19320248.2019.1701600

ISOARD-GAUTHEUR ET AL.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Public Health Nutr. 2020;23(10):1778-1790. doi:10.1017/S13689
8001900435X

Cady CL. Food insecurity as a student issue. J Coll Character.
2014;15(4):265-272. doi:10.1515/jcc-2014-0031

Tyson P, Wilson K, Crone D, Brailsford R, Laws K. Physical ac-
tivity and mental health in a student population. J Ment Health.
2010;19(6):492-499. doi:10.3109/09638230902968308

Zhang Z, He Z, Chen W. The relationship between physical ac-
tivity intensity and subjective well-being in college students. J
Am Coll Health. 2022;70(4):1241-1246. d0i:10.1080/07448481.2
020.1790575

Siltaloppi M, Kinnunen U, Feldt T. Recovery experiences as
moderators between psychosocial work characteristics and
occupational well-being. Work Stress. 2009;23(4):330-348.
doi:10.1080/02678370903415572

Muhamad Nasharudin NA, Idris MA, Loh MY, Tuckey M. The
role of psychological detachment in burnout and depression:
a longitudinal study of Malaysian workers. Scand J Psychol.
2020;61(3):423-435. d0i:10.1111/sjop.12622

Moreno-Jiménez B, Mayo M, Sanz-Vergel AI, Geurts S,
Rodriguez-Muiioz A, Garrosa E. Effects of work-family conflict
on employees’ well-being: the moderating role of recovery strat-
egies. J Occup Health Psychol. 2009;14(4):427-440. doi:10.1037/
20016739

Dodge R, Daly AP, Huyton J, Sanders LD. The challenge of de-
fining wellbeing. Int J Wellbeing. 2012;2:222-235. doi:10.5502/
ijw.v2i3.4

Keyes CLM. Promoting and protecting mental health as flour-
ishing: a complementary strategy for improving national
mental health. American Psychologist. 2007;62(2):95-108.
doi:10.1037/0003-066X.62.2.95

Keyes CLM. Mental illness and/or mental health? Investigating
axioms of the complete state model of health. J Consult Clin
Psychol. 2005;73(3):539-548. d0i:10.1037/0022-006X.73.3.539
Zhao MY, Tay L. From ill-being to well-being: bipolar or bivari-
ate? J Posit Psychol. 2022;7:1-11. doi:10.1080/17439760.2022.210
9204

Ryff CD, Keyes CLM. The structure of psychological well-being
revisited. J Pers Soc Psychol. 1995;69(4):719-727. d0i:10.1037/00
22-3514.69.4.719

Diener E. The Science of Well-Being: The Collected Works of Ed
Diener. Springer; 2009.

Shin DC, Johnson DM. Avowed happiness as an overall assess-
ment of the quality of life. Soc Indic Res. 1978;5(1-4):475-492.
doi:10.1007/BF00352944

Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of
depression, anxiety, and other indicators of psychological dis-
tress among U.S. and Canadian medical students. Acad Med.
2006;81(4):354-373. doi:10.1097/00001888-200604000-00009
Eisenberg D, Gollust SE, Golberstein E, Hefner JL. Prevalence
and correlates of depression, anxiety, and suicidality among
university students. Am J Orthopsychiatry. 2007;77(4):534-542.
doi:10.1037/0002-9432.77.4.534

Beiter R, Nash R, McCrady M, et al. The prevalence and cor-
relates of depression, anxiety, and stress in a sample of col-
lege students. J Affect Disord. 2015;173:90-96. doi:10.1016/].
jad.2014.10.054

Martens R, Vealey RS, Burton D. Competitive anxiety in sport.
Human Kinetics. 1990.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

WiILEY-2

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. American Psychiatric Association;
2013. doi:10.1176/appi.books.9780890425596

World Health Organization. Depression. Accessed October
19. 2022 https://www.who.int/health-topics/depression#tab=
tab_1

Léon C, Chan Chee C, du Roscoit E, et al. La dépression en
France chez les 18-75 ans: résultats du Barometre santé 2017
[Depression in France among 18-75 year olds: results of the 2017
Health Barometer]. Bull Epidémiol Hebd. 2018;32-33:637-644.
Herrmann K, Déchelotte P, Ladner J, Tavolacci MP. Depression,
anxiety stress and associated factors among university students
in France. EurJ Public Health. 2019;29:29(suppl 4). d0i:10.1093/
eurpub/ckz186.555

Shirom A. Job-related burnout: a review. In: Quick JC, Tetrick
LE, Quick JC, Tetrick LE, eds. Handbook of Occupational Health
Psychology. American Psychological Association; 2003:245-264.
Salmela-Aro K, Kiuru N, Leskinen E, Nurmi JE. School burn-
out inventory (SBI) reliability and validity. Eur J Psychol Assess.
2009;25(1):48-57. d0i:10.1027/1015-5759.25.1.48

Walburg V. Burnout among high school students: a literature
review. Child Youth Serv Rev. 2014;42:28-33. d0i:10.1016/j.
childyouth.2014.03.020

Ladner J, Mihailescu S, Kern L, Romo L, Tavolacci M. Burn out
in university students: time now for implementing new pub-
lic health approaches. Eur J Public Health. 2016;26:26(suppl 1).
doi:10.1093/eurpub/ckw172.042

Ladner J. La santé des étudiants: 10 années d'interventions et de
recherche du Programme Ta Santé en un Clic [Student health:
10years of your health at a glance interventions and research].
Arch Des Mal Prof et de I'Environnement. 2020;81(5):445-446.
doi:10.1016/j.admp.2020.03.076

Engel GL. The need for a new medical model: a challenge for
biomedicine. Science. 1977;196(4286):129-136. doi:10.1126/
science.847460

Fava GA, Sonino N. The biopsychosocial model thirty years later.
Psychother Psychosom. 2008;77(1):1-2. doi:10.1159/000110052
Marquez DX, Aguifiaga S, Vasquez PM, et al. A systematic re-
view of physical activity and quality of life and well-being. Transl
Behav Med. 2020;10(5):1098-1109. d0i:10.1093/tbm/ibz198
Jacka FN, O’Neil A, Opie R, et al. A randomised controlled
trial of dietary improvement for adults with major depression
(the ‘SMILES’ trial). BMC Med. 2017;15(1):23. doi:10.1186/
$12916-017-0791-y

Gross JJ. Emotion regulation: current status and future
prospects. Psychol Inq. 2015;26(1):1-26. doi:10.1080/10478
40X.2014.940781

FAO, IFAD, WFP. The State of Food Insecurity in the World.
2015. Accessed October 19, 2022. www.fao.org/publications
Bruening M, Argo K, Payne-Sturges D, Laska MN. The struggle
is real: a systematic review of food insecurity on postsecondary
education campuses. J Acad Nutr Diet. 2017;117(11):1767-1791.
doi:10.1016/j.jand.2017.05.022

DienerE,Seligman MEP.Beyondmoney. PsycholSciPublicInterest.
2004;5(1):1-31. doi:10.1111/j.0963-7214.2004.00501001.x
Bruening M, Brennhofer S, van Woerden I, Todd M, Laska
M. Factors related to the high rates of food insecurity
among diverse, Urban College freshmen. J Acad Nutr Diet.
2016;116(9):1450-1457. doi:10.1016/j.jand.2016.04.004

85U8017 SUOWILLOD 3A 81D (edldde ay3 Ag peusenob ale seoie VO ‘88N o sejn. 1oy ArIqi8UIIUO AB]IAN UO (SUOIPUOD-PUR-SWBIA0D A8 | AfeIq 1 [pUl|UO//Sd1Y) SUORIPUOD PUe SWB | 841 88S [7Z0Z/TO/TT] Uo ARiqiTauliuo /8|1 ‘soueld 8ueIyooD AQ TOEKT SWS/TTTT OT/I0p/W0d A8 | Arelqijeuljuo//sdiy woiy papeojumod ‘2 ‘€202 ‘8E80009T


https://doi.org//10.1017/S136898001900435X
https://doi.org//10.1017/S136898001900435X
https://doi.org//10.1515/jcc-2014-0031
https://doi.org//10.3109/09638230902968308
https://doi.org//10.1080/07448481.2020.1790575
https://doi.org//10.1080/07448481.2020.1790575
https://doi.org//10.1080/02678370903415572
https://doi.org//10.1111/sjop.12622
https://doi.org//10.1037/a0016739
https://doi.org//10.1037/a0016739
https://doi.org//10.5502/ijw.v2i3.4
https://doi.org//10.5502/ijw.v2i3.4
https://doi.org//10.1037/0003-066X.62.2.95
https://doi.org//10.1037/0022-006X.73.3.539
https://doi.org//10.1080/17439760.2022.2109204
https://doi.org//10.1080/17439760.2022.2109204
https://doi.org//10.1037/0022-3514.69.4.719
https://doi.org//10.1037/0022-3514.69.4.719
https://doi.org//10.1007/BF00352944
https://doi.org//10.1097/00001888-200604000-00009
https://doi.org//10.1037/0002-9432.77.4.534
https://doi.org//10.1016/j.jad.2014.10.054
https://doi.org//10.1016/j.jad.2014.10.054
https://doi.org//10.1176/appi.books.9780890425596
https://www.who.int/health-topics/depression#tab=tab_1
https://www.who.int/health-topics/depression#tab=tab_1
https://doi.org//10.1093/eurpub/ckz186.555
https://doi.org//10.1093/eurpub/ckz186.555
https://doi.org//10.1027/1015-5759.25.1.48
https://doi.org//10.1016/j.childyouth.2014.03.020
https://doi.org//10.1016/j.childyouth.2014.03.020
https://doi.org//10.1093/eurpub/ckw172.042
https://doi.org//10.1016/j.admp.2020.03.076
https://doi.org//10.1126/science.847460
https://doi.org//10.1126/science.847460
https://doi.org//10.1159/000110052
https://doi.org//10.1093/tbm/ibz198
https://doi.org//10.1186/s12916-017-0791-y
https://doi.org//10.1186/s12916-017-0791-y
https://doi.org//10.1080/1047840X.2014.940781
https://doi.org//10.1080/1047840X.2014.940781
http://www.fao.org/publications
https://doi.org//10.1016/j.jand.2017.05.022
https://doi.org//10.1111/j.0963-7214.2004.00501001.x
https://doi.org//10.1016/j.jand.2016.04.004

1252
—LWI LEY

48.

49.

50.

51.
52.
53.
54.

55.

56.
57.

58.

59.

60.

61.

62.

ISOARD-GAUTHEUR ET AL.

Hege A, Stephenson T, Pennell M, et al. College food insecu-
rity: implications on student success and applications for future
practice. J Stud Aff Res Pract. 2021;58(1):44-61. doi:10.1080/194
96591.2020.1726359

Martinez SM, Frongillo EA, Leung C, Ritchie L. No food for
thought: food insecurity is related to poor mental health and
lower academic performance among students in California's
public university system. J Health Psychol. 2020;25(12):1930-
1939. doi:10.1177/1359105318783028

Payne-Sturges DC, Tjaden A, Caldeira KM, Vincent KB, Arria
AM. Student hunger on campus: food insecurity among col-
lege students and implications for academic institutions.
Am J Health Promot. 2018;32(2):349-354. d0i:10.1177/089
0117117719620

Darling KE, Fahrenkamp AJ, Wilson SM, D'Auria AL, Sato
AF. Physical and mental health outcomes associated with
prior food insecurity among young adults. J Health Psychol.
2017;22(5):572-581. doi:10.1177/1359105315609087

Martinez SM, Grandner MA, Nazmi A, Canedo ER, Ritchie
LD. Pathways from food insecurity to health outcomes among
California university students. Nutrients. 2019;11(6):1419.
d0i:10.3390/nu11061419

Patton-Lopez MM, Loépez-Cevallos DF, Cancel-Tirado DI,
Vazquez L. Prevalence and correlates of food insecurity
among students attending a midsize rural University in
Oregon. J Nutr Educ Behav. 2014;46(3):209-214. d0i:10.1016/j.
jneb.2013.10.007

Schuch FB, Stubbs B. The role of exercise in preventing and
treating depression. Curr Sports Med Rep. 2019;18(8):299-304.
doi:10.1249/JSR.0000000000000620

Stonerock GL, Hoffman BM, Smith PJ, Blumenthal JA. Exercise
as treatment for anxiety: systematic review and analysis. Ann
Behav Med. 2015;49:542-556. doi:10.1007/s12160-014-9685-9
Naczenski LM, de Vries JD, van Hooff MLM, Kompier MAJ.
Systematic review of the association between physical activity
and burnout. J Occup Health. 2017;59:477-494. do0i:10.1539/
joh.17-0050-RA

Proper KI, Staal BJ, Hildebrandt VH, van der Beek AJ, van
Mechelen W. Effectiveness of physical activity programs at
worksites with respect to work-related outcomes. Scand J Work
Environ Health. 2002;28(2):75-84. d0i:10.5271/sjweh.651
Isoard-Gautheur S, Ginoux C, Gerber M, Sarrazin P. The
stress-burnout relationship: examining the moderating ef-
fect of physical activity and intrinsic motivation for off-job
physical activity. Workplace Health Saf. 2019;67(7):350-360.
doi:10.1177/2165079919829497

Gerber M, Isoard-Gautheur S, Schilling R, Ludyga S, Brand S,
Colledge F. When low leisure-time physical activity meets un-
satisfied psychological needs: insights from a stress-buffer per-
spective. Front Psychol. 2018;9(November):1-13. do0i:10.3389/
fpsyg.2018.02097

ten Brummelhuis LL, Trougakos JP. The recovery potential
of intrinsically versus extrinsically motivated off-job activi-
ties. J Occup Organ Psychol. 2014;87(1):177-199. doi:10.1111/
joop.12050

Rook JW, Zijlstra FRH. The contribution of various types of ac-
tivities to recovery. Eur J Work Organ Psy. 2006;15(2):218-240.
doi:10.1080/13594320500513962

Sonnentag S, Fritz C. Recovery from job stress: The stressor-
detachment model as an integrative framework. 2014.
doi:10.1002/job

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

de Jonge J, Spoor E, Sonnentag S, Dormann C, van den Tooren
M. “Take a break?!” Off-job recovery, job demands, and job re-
sources as predictors of health, active learning, and creativity.
Eur J Work Organ Psy. 2012;21(3):321-348. d0i:10.1080/13594
32X.2011.576009

Sonnentag S, Fritz C. The recovery experience questionnaire:
development and validation of a measure for assessing recu-
peration and unwinding from work. J Occup Health Psychol.
2007;12(3):204-221. doi:10.1037/1076-8998.12.3.204

Sonnentag S, Venz L, Casper A. Advances in recovery research:
what have we learned? What should be done next? J Occup
Health Psychol. 2017;22(3):365-380. d0i:10.1037/0cp0000079
Park Y, Fritz C. Spousal recovery support, recovery experiences,
and life satisfaction crossover among dual-earner couples. J
Appl Psychol. 2015;100(2):557-566. d0i:10.1037/a0037894
Merino-Tejedor E, Hontangas PM, Boada-Grau J. The as-
sessment of detachment among university students: valida-
tion of the recovery experience questionnaire in educational
contexts. Anales de Psicologia. 2017;33(2):342. do0i:10.6018/
analesps.33.2.249811

Bruening M, van Woerden I, Todd M, Laska MN. Hungry to
learn: the prevalence and effects of food insecurity on health
behaviors and outcomes over time among a diverse sample of
university freshmen. Int J Behav Nutr Phys Act. 2018;15(1):9.
doi:10.1186/512966-018-0647-7

Cafiero C, Viviani S, Nord M. Food security measure-
ment in a global context: the food insecurity experience
scale. Measurement. 2018;116:146-152. doi:10.1016/j.
measurement.2017.10.065

Sassi N, Neveu JP. Traduction and validation of a new mea-
sure of professional exhaustion: the Shirom-Melamed burnout
measure. Can J Behav Sci. 2010;42(3):177-184. do0i:10.1037/
a0017700

Blais MR, Vallerand RJ, Pelletier LG, Briere NM. L'échelle
de satisfaction de vie: Validation canadienne-francaise du
“Satisfaction with Life Scale”. Can J Behav Sci. 1989;21(2):210-
223. d0i:10.1037/h0079854

Lépine JP, Godchau M, Brun P, Lempériére T. Evaluation de
l'anxiété et de la dépression chez des patients hospitalisés dans
un service de médecine interne [Anxiety and depression eval-
uation in patients hospitalized in an internal medicine unit].
Ann Med Psychol (Paris). 1985;143(2):175-189.

Grimby G, Borjesson M, Jonsdottir IH, Schnohr P, Thelle DS,
Saltin B. The “Saltin-Grimby physical activity level scale”
and its application to health research. Scand J Med Sci Sports.
2015;25:119-125. doi:10.1111/sms.12611

Saltin B. The interplay between peripheral and central factors
in the adaptive response to exercise and training. Ann N'Y Acad
Sci. 1977;301:224-231. doi:10.1111/j.1749-6632.1977.tb38201.x
Beldo SK, Aars NA, Christoffersen T, et al. Criterion validity
of the Saltin-Grimby physical activity level scale in adoles-
cents. The Fit Futures Study. PLoS One. 2022;17(9):0273480.
doi:10.1371/journal.pone.0273480

Raodjer L, Jonsdottir I, Rosengren A, et al. Self-reported lei-
sure time physical activity: a useful assessment tool in
everyday health care. BMC Public Health. 2012;12:693.
doi:10.1186/1471-2458-12-693

Ford JK, MacCallum RC, Tait M. The application of ex-
ploratory factoranalysis in applied psychology: a criti-
cal review and analysis. Pers Psychol. 1986;39(2):291-314.
doi:10.1111/j.1744-6570.1986.tb00583.x

85U8017 SUOWILLOD 3A 81D (edldde ay3 Ag peusenob ale seoie VO ‘88N o sejn. 1oy ArIqi8UIIUO AB]IAN UO (SUOIPUOD-PUR-SWBIA0D A8 | AfeIq 1 [pUl|UO//Sd1Y) SUORIPUOD PUe SWB | 841 88S [7Z0Z/TO/TT] Uo ARiqiTauliuo /8|1 ‘soueld 8ueIyooD AQ TOEKT SWS/TTTT OT/I0p/W0d A8 | Arelqijeuljuo//sdiy woiy papeojumod ‘2 ‘€202 ‘8E80009T


https://doi.org//10.1080/19496591.2020.1726359
https://doi.org//10.1080/19496591.2020.1726359
https://doi.org//10.1177/1359105318783028
https://doi.org//10.1177/0890117117719620
https://doi.org//10.1177/0890117117719620
https://doi.org//10.1177/1359105315609087
https://doi.org//10.3390/nu11061419
https://doi.org//10.1016/j.jneb.2013.10.007
https://doi.org//10.1016/j.jneb.2013.10.007
https://doi.org//10.1249/JSR.0000000000000620
https://doi.org//10.1007/s12160-014-9685-9
https://doi.org//10.1539/joh.17-0050-RA
https://doi.org//10.1539/joh.17-0050-RA
https://doi.org//10.5271/sjweh.651
https://doi.org//10.1177/2165079919829497
https://doi.org//10.3389/fpsyg.2018.02097
https://doi.org//10.3389/fpsyg.2018.02097
https://doi.org//10.1111/joop.12050
https://doi.org//10.1111/joop.12050
https://doi.org//10.1080/13594320500513962
https://doi.org//10.1002/job
https://doi.org//10.1080/1359432X.2011.576009
https://doi.org//10.1080/1359432X.2011.576009
https://doi.org//10.1037/1076-8998.12.3.204
https://doi.org//10.1037/ocp0000079
https://doi.org//10.1037/a0037894
https://doi.org//10.6018/analesps.33.2.249811
https://doi.org//10.6018/analesps.33.2.249811
https://doi.org//10.1186/s12966-018-0647-7
https://doi.org//10.1016/j.measurement.2017.10.065
https://doi.org//10.1016/j.measurement.2017.10.065
https://doi.org//10.1037/a0017700
https://doi.org//10.1037/a0017700
https://doi.org//10.1037/h0079854
https://doi.org//10.1111/sms.12611
https://doi.org//10.1111/j.1749-6632.1977.tb38201.x
https://doi.org//10.1371/journal.pone.0273480
https://doi.org//10.1186/1471-2458-12-693
https://doi.org//10.1111/j.1744-6570.1986.tb00583.x

ISOARD-GAUTHEUR ET AL.

WiILEY- 2

78.

79.

80.

Hu L, Bentler PM. Cutoff criteria for fit indexes in co-
variance structure analysis: conventional criteria ver-
sus new alternatives. Struct Equ Modeling. 1999;6(1):1-55.
doi:10.1080/10705519909540118

Whittaker TA. Using the modification index and standardized
expected parameter change for model modification. J Exp Educ.
2012;80(1):26-44. doi:10.1080/00220973.2010.531299

Gibson AM, Bowling NA. The effects of questionnaire length and
behavioral consequences on careless responding. Eur J Psychol
Assess. 2020;36(2):410-420. doi:10.1027/1015-5759/a000526

How to cite this article: Isoard-Gautheur S,
Ginoux C, Petit R, et al. Relationships between food
insecurity, physical activity, detachment from
studies, and students’ well-being: A prospective
study. Scand J Med Sci Sports. 2023;33:1242-1253.
doi:10.1111/sms.14361

85U8017 SUOWILLOD 3A 81D (edldde ay3 Ag peusenob ale seoie VO ‘88N o sejn. 1oy ArIqi8UIIUO AB]IAN UO (SUOIPUOD-PUR-SWBIA0D A8 | AfeIq 1 [pUl|UO//Sd1Y) SUORIPUOD PUe SWB | 841 88S [7Z0Z/TO/TT] Uo ARiqiTauliuo /8|1 ‘soueld 8ueIyooD AQ TOEKT SWS/TTTT OT/I0p/W0d A8 | Arelqijeuljuo//sdiy woiy papeojumod ‘2 ‘€202 ‘8E80009T


https://doi.org//10.1080/10705519909540118
https://doi.org//10.1080/00220973.2010.531299
https://doi.org//10.1027/1015-5759/a000526
https://doi.org/10.1111/sms.14361

	Relationships between food insecurity, physical activity, detachment from studies, and students' well-­being: A prospective study
	1|INTRODUCTION
	1.1|Well-­being among students
	1.2|The role of fi and pa on well-­being
	1.3|The role of detachment from studies during leisure time on student well-­being
	1.4|Additive relationships of FI, PA, and detachment from studies with student well-­being
	1.5|Objectives and hypotheses

	2|METHODS
	2.1|Participants and procedure
	2.2|Measures
	2.2.1|Food insecurity
	2.2.2|Burnout
	2.2.3|Satisfaction with life
	2.2.4|Anxiety and depression
	2.2.5|Self-­reported PA
	2.2.6|Detachment from studies during leisure time

	2.3|Statistical analysis

	3|RESULTS
	3.1|Descriptive results
	3.2|Structural equation modeling results

	4|DISCUSSION
	4.1|Food insecurity and student well-­being
	4.2|PA and student well-­being
	4.3|Detachment from studies and student well-­being
	4.4|Additive relationships of FI, PA, and detachment from studies with student well-­being
	4.5|Strength, limitations, and perspectives

	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	CONSENT TO PARTICIPATE
	CONSENT FOR PUBLICATION
	REFERENCES


