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Abstract

The essential role of the psychological needs for auton-
omy, competence, and relatedness in well-being has
been demonstrated convincingly. Yet whether their ful-
fillment also serves as a source of resilience in the face
of adversity has received limited attention. A longitudi-
nal sample of Belgian citizens (N = 1869; Myge = 56.23,
68% female) completed an online questionnaire on
13 occasions between April 2020 and April 2022 during
the COVID-19 crisis. Multilevel analyses showed that
need fulfillment, both at the between- and within-
person level, related negatively to concerns, even after
controlling for exposure to personal risks. Further, the
association between concerns and changes in symp-
toms of depression and anxiety was dampened when
people reported higher need fulfillment compared with
others (i.e. between-person level) or when they
reported periodically more need fulfillment than usual
(i.e. within-person level). This moderation effect
occurred on top of the systematic negative main effect
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INTRODUCTION

Self-Determination Theory (SDT; Ryan & Deci, 2017; Ryan et al., 2022) postulates three basic
psychological needs that are essential for individuals' mental health and psychosocial develop-
ment, that is, the needs for autonomy, relatedness, and competence. Autonomy satisfaction
denotes the experience of choice, psychological freedom, and volition, whereas autonomy frus-
tration involves experiences of pressure and inner conflict; relatedness satisfaction denotes the
experience of social connection and warmth, whereas experiences of loneliness and exclusion
characterize relatedness frustration; and competence satisfaction refers to the experience of
effectiveness and mastery whereas competence frustration denotes experiences of failure and
inadequacy. These psychological needs have been characterized as essential, pervasive, and uni-
versal (Vansteenkiste et al., 2023), meaning that their satisfaction is required for individuals to
thrive regardless of culture, age, gender, and socio-economic background (e.g. Yu et al., 2018).
In contrast, need frustration predicts problem behavior and even psychopathology
(Vansteenkiste & Ryan, 2013).

Prior research, some of which has been summarized meta-analytically (Ryan et al., 2022),
has convincingly shown that higher satisfaction and lower frustration of these needs contributes
to mental health (Martela & Sheldon, 2019), both at the level of between-person differences
(DeHaan et al., 2016; Verstuyf et al., 2013) and at the level of within-person variation across
time (e.g. Tian et al., 2014). Whereas some studies examined the separate role of need satisfac-
tion and need frustration, other studies made use of an overall index or composite score of need
fulfillment, thereby aggregating all three needs and subtracting need frustration from need sat-
isfaction (Campbell et al., 2018; Patrick et al., 2007; Reis et al., 2000).

Apart from contributing to mental health, these psychological needs are thought to play a
protective role in the face of adversity (Vansteenkiste & Ryan, 2013). Consistent with this
notion, need fulfillment has been found to predict individuals' adjustment during the COVID-
19 crisis (Datu & Fincham, 2022; Miiller et al., 2021; Sakan et al., 2020), a period associated with
increased threat of different kinds (Briilhart et al., 2021). Indeed, need fulfillment served as a
source of well-being and protected against ill-being among different age groups, including teen-
agers (Levstek et al., 2021), students (Vermote et al., 2023), parents (Schrooyen et al., 2021) and
the elderly (Tang et al., 2020). Experiences of need satisfaction were found to be critical to
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understand the functioning of students during on-line education (Pelikan et al., 2021) and of
employees during prolonged teleworking in times of lockdown (Brunelle & Fortin, 2021).

Although such work confirms the notion that need satisfaction fosters mental health, it does
not provide evidence for the presumed resilience-fostering role of need satisfaction during dis-
tressing times. Therefore, the purpose of the present study is to examine this issue by examining
(a) whether need fulfillment is implicated in individuals' appraisals of distressing events and
(b) whether need satisfaction strengthens people's capacity to deal with encountered concerns
during the COVID-19 crisis. In addressing the resilience-fostering role of need satisfaction, we
accounted for the sociodemographic profile of individuals, as younger, female, single, lowly
educated individuals as well as those have more comorbidities were found to report greater con-
cerns and more distress during the crisis (e.g. Horesh et al., 2020).

The resilience-fostering role of need fulfillment

According to SDT's organismic viewpoint on human nature (Ryan & Vansteenkiste, 2023), peo-
ple are inclined to organize their lives in the service of improved need fulfillment (Laporte
et al., 2021). This natural tendency to seek need-fulfilling experiences is highly functional
because such experiences contribute not only directly to better mental health, but may also pro-
tect people better against events that threaten their mental health. Need fulfillment is conceptu-
ally considered to foster a resilient response (Vansteenkiste & Ryan, 2013) because it energizes
individuals to mobilize adaptive and flexible cognitive-behavioral responses to distressing and
perturbating events.

Consistent with other conceptualizations of resilience (Hartigh & Hill, 2022; Troy
et al., 2023) and classic models of stress regulation and coping (Lazarus & Folkman, 1984), the
resilience promoting function of need fulfillment would manifest in two different ways. First,
there is individuals' ability to maintain a positive outlook on events despite confrontation with
potential stressors (Bryan et al., 2019). Need fulfillment would then elicit more favorable or
benign appraisals of such stressors (Weinstein & Ryan, 2011). When faced with similar events,
people with varying levels of need fulfillment are thought to experience varying levels of con-
cerns because they interpret the events differently in terms of severity and threat. Second, even
when events are experienced as distressing, need fulfillment would contribute to more construc-
tive cognitive-behavioral responses to these concerns, thus allowing people to ‘bounce back’ in
the face of adversity and buffering the mental health costs that come along with the concerns
(Vella & Pai, 2019). Research on the resilience-fostering function of need fulfillment has strong
potential for prevention programs, thereby strengthening individuals' coping with adversity.
However, to the best of our knowledge, only indirect evidence has been gathered.

Research on the resilience-fostering role of need fulfillment

As regards its role in the appraisal and experience of adverse events, need fulfillment was found
to yield negative relations with threat appraisals during distressing circumstances, such as the
experience of stress during exams (Campbell et al., 2018), job insecurity (Knezevi¢ &
Krsti¢, 2019), traumatic circumstances (Lera & Abualkibash, 2022) and the COVID-19 pan-
demic (Dursun et al., 2022). Conversely, need fulfillment has been found to predict a more posi-
tive outlook on life and the perceived beauty of the environment (Weinstein et al., 2013).
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Unfortunately, the few studies to date that examined the role of need fulfillment in individ-
uals' appraisal of events did not take into account the actual severity and frequency of these
risks. Perhaps the negative associations demonstrated between need fulfillment and threat
appraisals were due to a lower occurrence of risks among people who experience greater need
fulfillment. Stronger evidence can be provided by considering the actual events people are con-
fronted with. If need fulfillment still relates to people's experience of these risks, holding
constant the nature and number of risks people face, we can determine with greater certainty
that need fulfillment indeed colors people's interpretation of encountered risks.

The more concerns people report, the more they are at risk for symptoms of anxiety and
depression (e.g. Qiu et al., 2020), and distress (e.g. Leng et al., 2021). However, people differ in
the extent to which concerns affect their mental health. Psychological need fulfillment is a can-
didate mitigating factor because it may provide people with sufficient psychological energy to
deploy adaptive coping responses (Skinner & Edge, 2002) and emotion regulation strategies
(Benita et al., 2020; Brenning et al., 2022), thereby switching flexibly between these responses
and strategies depending on situational demands.

Preliminary evidence for the resilience-fostering role of need satisfaction comes from prior
self-report studies, which reported a positive association between the basic needs and resilience
(e.g. Desrumaux et al., 2023; Neufeld et al., 2020). To the best of our knowledge, one study
directly examined to what extent people's level of need fulfillment modified the effects of con-
cerns on their mental health. Using data collected during the COVID-19 pandemic, Vermote
et al. (2022) showed that the positive association between concerns and depressive symptoms
was buffered at higher levels of need satisfaction. However, this effect was demonstrated for
only one outcome and only at the level of between-person differences.

Present research

The assumption that the psychological needs are beneficial for people's well-being, a core prop-
osition in SDT, has been strongly supported in the literature. However, little research to date
has systematically examined their resilient role in the face of adversity. The current study
extends this small body of work on the resilience-fostering role of need fulfillment by examining
the role of need fulfillment as a factor that, first, allows people to preserve a benign interpreta-
tion of adverse circumstance (Objective 1) and, second, that mitigates the negative impact of
concerns on symptoms of anxiety and depression (Objective 2). The resilience-enhancing role
of need fulfillment could be inferred from such findings, which would suggest that, congruent
with the viewpoint on susceptibility, that “a better than expected adjustment to difficult circum-
stances” (p. 2, Galli & Gonzalez, 2015).

To capture more comprehensively and more dynamically the assumed protective role of psy-
chological need fulfillment, intensive repeated assessments of individuals' experiences of con-
cerns and both symptoms of anxiety and depression are needed (Dunkley et al., 2014). Using
such data, it is possible to examine the moderating role of need fulfillment not only at the level
of (relatively stable) between-person differences but also at the level of within-person variation
across time. Such a within-person association between concerns and both symptoms of anxiety
and depression would indicate that people suffer more if they go through a period of elevated
concerns, an effect that would be diminished if people experienced elevated need fulfillment in
such a period.
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To test the resilience-fostering role of resilience, the following two hypotheses were tested.
First, it is examined whether need fulfillment is related to individuals' experiences of concerns
even when taking into account their exposure to personal risks (Hypothesis 1). If the negative
association between need fulfillment and concerns holds, it goes together with lower experi-
ences of concerns than can be expected given the risks they are confronted with. Accordingly,
such an association would indicate that need fulfillment contributes to a more positive
appraisal of the events that happen to them, thereby showing maintenance of a positive outlook
on events in spite of encountered stressors. Next to a set of sociodemographical variables
(i.e. age, gender, civil status, comorbidity, and education level; e.g. Horesh et al., 2020), we con-
sidered personal risks, such as being infected or hospitalized personally or witnessing infections
in one's immediate social environment. To the extent that the negative association between
need fulfillment and concerns (controlled for actual personal risks) holds, it could be said to
have a consistent positive effect on individuals' appraisals.

Second, we examined whether need fulfillment would buffer associations between experi-
enced concerns and both anxiety and depression symptoms. If need fulfillment indeed plays a
resilient role, then associations between concerns and symptoms of anxiety and depression
should be less pronounced when people experience higher levels of need fulfillment
(Hypothesis 2). We examined this potentially buffering role both across multiple levels. First, at
the between-person level, moderation would indicate that those people who experience greater
overall concerns across the period of investigation report lower symptoms of anxiety and
depression, relative to other people, when they also experience comparatively greater need
fulfillment (Hypothesis 2a). At the within-person level, this would indicate that people who
experience greater need fulfillment during a given period are less susceptible to the effects of
periodic concerns on anxiety and depression symptoms during that particular period
(Hypothesis 2b). The cross-level interactions examine whether those being highly concerned,
across the entire period, would benefit from a need-fulfilling period in terms of higher symp-
toms of anxiety and depression, or to what extent those having high overall need fulfillment are
less susceptible to more concerning periods (Hypothesis 2c). Examining these dynamics within
and across different levels of analysis has both theoretical and applied value, because experi-
ences of need satisfaction are susceptible to change and can be targeted through interventions
or counseling (e.g. Laporte et al., 2022).

METHODS
Participants and procedure

From the first day of the Belgian lockdown in March 2020, our team launched an online ques-
tionnaire through social media platforms and newspapers, advertised as a study on how people
experienced the pandemic period. The introduction of the questionnaire was followed by an
informed consent in which we emphasized that participation was voluntary, that people could
quit anytime without negative consequences, and that data would be handled confidentially.
Also, we explained that a question would be provided assessing people's interest in participating
in follow-up surveys, for which we would need their e-mail address to be contacted. Here, we
stressed that no direct link between one's personal data and responses to the survey would be
available, but only with the intermediate step of a pseudonymized code. Also, some people who
did not fill out the initial questionnaire completed the later surveys because we made each of
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our surveys available online to anyone who was interested to participate. In this way, both new
people and people invited longitudinally because they had completed one of the previous sur-
veys participated at each time point. Participants were able to unsubscribe from being contacted
again. We sent the follow-up surveys on crucial moments in the crisis, like the announcement
of new measures or a strong change in the hospitalization numbers. An overview of the 13 dif-
ferent phases in the study can be found in Table S1, with information about the epidemiological
and crisis-related situation in each phase. The procedure used in this study was approved by the
ethics committee of Ghent University (nr. 2020/37).

In total, 1869 individuals participated in nine follow-up surveys or more (with 13 partici-
pations being the maximum). This minimal number of nine participations was chosen delib-
erately as we aimed to have a sufficient number of data points in each of the phases of the
COVID-19 crisis (Mrange: 874-1869). The participants selected for this study had a mean age
of 56.23 years (range: 18-86) and were mainly female (68%). In total, 68% had a partner and
had 0.17 comorbidities on average (range: 0-4). In terms of the educational level, 30.3% had
no graduation or a secondary school graduation, 42.8% had a Bachelor's degree, and 26.9%
had a Master's degree.

Measures

Before starting the main questionnaire, we assessed a set of continuous (i.e. age, education
level, and comorbidities) and categorical (i.e. gender and civil status) sociodemographic
variables.

Risk factors

To assess people's personal risks, we summed how many of the following events occurred for
participants in the previous week: (1) consultation with a doctor (physically or online), (2) man-
datory isolation, (3) a diagnosed COVID-19 infection, (4) hospitalization due to a COVID-19
infection, (5) undergoing a test for possible COVID-19 infection, (6) the experience of COVID-
19 related symptoms, (7) living with a person having a COVID-19 infection, (8) taking more
than four (types of) medicine on a daily base. Each event was presented in a dichotomic way
(0 = not occurred; 1 = occurred).

Self-reported concerns

Following the item stem (i.e. “In the past week during the corona crisis ...”), participants were
asked to indicate their concerns (e.g. “I was concerned about ...”) with regard to their personal
health, the health of significant others, and the situation (Chen, Van Assche, et al., 2015). Each
item was rated on a scale ranging from 1 (not at all true) to 5 (totally true). The internal consis-
tency was acceptable both at the between-person level and at the level of within-person varia-

tion ((xbetween = .86; Owithin = -65; Opetween = .87, Wwithin = -63)-
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Psychological need fulfillment

Participants completed the 12-item version of the Basic Psychological Need Satisfaction and
Need Frustration Scale (BPNSNFES; Chen, Vansteenkiste, et al., 2015; Mabbe et al., 2018), with
the items being formulated with reference to the preceding week (i.e. “In the past week during
the corona crisis ...”). On a scale from 1 (not at all true) to 5 (totally true), items assessed both
the satisfaction (6 items) and the frustration (6 items) of the psychological needs for autonomy,
relatedness, and competence. To create a composite score referring to psychological need fulfill-
ment, we subtracted the aggregated frustration score from the aggregated satisfaction score for
each need, resulting in a relative index going from —4 to +4 with 0 as the mid-point between
frustration (i.e. negative score) and satisfaction (i.e. positive score). Example items are “I felt
that my decisions reflected what I really wanted” (i.e. autonomy), “I had the impression that
people I spent time with disliked me” (i.e. relatedness), and “I felt confident that I could do
things well” (i.e. competence). Internal consistency of the total score for psychological need sat-
isfaction was acceptable (0tpetween = -92; Owwithin = -93; Opetween = 775 Owithin = -76).

Symptoms of anxiety and depression

Depressive symptoms were assessed with a 6-item version of the Center for Epidemiological
Studies—Depression scale (CES-D; Van Hiel & Vansteenkiste, 2009; Radloff, 1977). Anxiety
symptoms were assessed with a 4-item version of the State Trait Anxiety Inventory (STAI,
Marteau & Bekker, 1992). Additionally, one item was added from the full version of the STAI to
tap into anxiety in a more direct way (i.e. “I felt anxious”). Items were preceded by the item
stem (i.e. “During the past week in the corona crisis ...””) and needed to be rated on a scale rang-
ing from 1 (seldom or never, less than 1 day) to 4 (mostly or all the time, 5 to 7 days). Internal
consistencies for depressive symptoms (Operween = -91;  Owithin = -71;  Opetween = -92;
Mwyithin = -73) and 3nXietY symptoms (Mpetween = 965 Oithin = -70; Wpetween = -95; Owithin = -70)
were acceptable at the between-person level but rather moderate at the within-person level.

Plan of analysis

As part of the preliminary analyses, we first performed a linear model to check for the selectiv-
ity of the included participants. This was done to find out whether the number of participations,
ranging between 1 and 13 times, was associated with participants’ sociodemographic variables
or their scores on the study variables.

Second, we examined the role of participants’ sociodemographic characteristics in the study
variables on the between-person level. This was done by running linear mixed regression
models for each study variable with age, gender, marital status, education level and com-
orbidities as simultaneous predictors. By including all covariates in a single model, we gain
insight in their unique role. This analysis was performed by using the “lme4” package in R
(Bates et al., 2015). In linear mixed modeling, the dependency in the variance of the outcome is
taken into account, as participants reported on the same variable multiple times across time.
The model then combines fixed and random effects. The fixed effects are similar to the coeffi-
cients in a traditional linear regression model, while the random effects account for the nested
structure of the data by modeling the variance at different levels. We modeled a random
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intercept for each participant (i.e. how much do datapoints within each individual deviate from
the overall model intercept) and a random slope for time (i.e. how much does the association
between the predictor and the outcome vary between participants?; Baird & Maxwell, 2016;
Heisig & Schaeffer, 2019). To justify the use of such a linear mixed regression model, we calcu-
lated the ICC (i.e. intra-class correlation), which represents the amount of variance situated at
the level of between- and within-person differences. The higher the ICC, the stronger the evi-
dence for the use of multilevel analyses (Musca et al., 2011).

To address Objective 1 in the main analyses, we built a series of multiple linear mixed
regression models predicting concerns in a hierarchical way. In a first step, we included the
sociodemographic background variables age, gender, education level, comorbidity and marital
status, and the personal risk factors. Need fulfillment was added in the second step as a predic-
tor, followed by its interaction with personal risks on both levels in Step 3 and added cross-level
interactions in Step 4. In these models, variables on the between-person level were grand mean
centered (i.e. subtracting the mean across all phases for each participant from the mean of the
total sample), while variables on the within-person level were calculated by group mean center-
ing (i.e. subtracting the individual score on each phase from the individual's overall mean).
Also, we controlled for levels of concerns as reported on the previous wave, allowing us to
examine whether need fulfillment on a given wave (i.e. wave x) related to changes in concerns
relative to the previous wave (i.e. changes from wave x-1 to wave X).

The second objective was also examined with linear mixed regression models, in which we
predicted the outcomes (i.e. depressive and anxiety symptoms) by both the background vari-
ables, experienced concerns, need fulfillment, and their interactions. Again, using the proce-
dures with grand and group mean centering, predictors were added on both levels, allowing for
a test of interactions within levels and between levels. Also here, the outcome variable as
reported on the previous wave was included as a covariate. When an interaction was significant,
it was visualized by presenting the predicted values for the high (41 standard deviation) and
low (—1 standard deviation) levels of both the predictor on the x-axis (i.e. concerns) and the
moderator (i.e. need fulfillment), accompanied by the standardised simple slope coefficients. In
addition, a gray zone was added in these figures representing the total range of values of the
moderator, in which we colored those values of the moderator that result in no significant asso-
ciation between the predictor and the outcome in blue. This is done through the Johnson-
Neyman technique, which allows for a better understanding of the interaction. All analyses and
visualization were performed in Rstudio (R Core Team, 2022).

RESULTS
Preliminary analyses

Regarding the selectivity of the current sample, significant effects were found for age, gender
comorbidities, and marital status, such that those being older, being female, having lower com-
orbidities, and being in a partner relationship completed more surveys (Table S2). Further, the
more participants reported concerns, and depressive symptoms, the less often they participated
in the surveys, while more anxiety symptoms resulted in more participations. It should be noted
that only age and gender displayed non-negligible associations with the number of participants
in terms of effect sizes (with the percentage of explained variance being higher than .01).
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In terms of the study variables, the output of the models including the sociodemographic vari-
ables as predictors can be found in Table S3. Age and education level were uniquely associated
with more need fulfillment and lower concerns and symptoms of depression and anxiety. Those
with more comorbidities reported more personal risks, more concerns, lower need fulfillment and
more symptoms of depression and anxiety. In terms of gender, female participants reported
higher levels of concerns (Mgemale = 3.28 vs. Mpae = 3.13) and higher symptoms of depression
(Mfemate = 1.62 vs. M. = 1.42) and anxiety (Mgemate = 2.07 VS. Mpae = 1.78) compared with
male participants. Those being single report more concerns (Mgingle = 3.62 VS. Mparner = 3.52),
more symptoms of depression (Mgingle = 1.82 VS. Mparimer = 1.48) and anxiety (Mingle = 2.26
VS. Mpartner = 2.18) and lower need fulfillment (Mgingie = 1.17 VS. Mpartner = 1.70) compared with
those with a partner. Given all sociodemographic variables yielded an unique association with all
outcomes, they were all controlled for in the main analyses.

Table 1 represents the Pearson correlations between the personal risk factor and the study
variables. Herein, the level of personal risks correlates positively with concerns and symptoms
of depression and anxiety at the between-person level. At the within-person level, personal risks
are associated with more concerns but not with symptoms of anxiety and depression. At both
levels of analysis, associations with symptoms of anxiety and depression were negative for need
fulfillment and positive for concerns. Table 1 also represents descriptive statistics and ICC
values for the study variables. In each of the study variables, except personal risks, more than
50% of the variance was situated at the between-person level. Yet, in each of the variables, there
was also substantial variance at the within-person level (>30%). The variable representing per-
sonal risks was an exception to this pattern, with most of the variance of this variable being sit-
uated at the within-person level and indicating that the degree to which people were exposed to
risks varied strongly between the different phases of the crisis.

Primary analyses
Objective 1: the role of need fulfillment in concerns

Table 2 shows the results of the hierarchical mixed modeling. After controlling for the back-
ground variables, personal risks had a significant positive effect on concerns, albeit only at the
between-person level. The second model provided evidence for the unique contribution of need
fulfillment: both higher overall levels of need fulfillment and temporary increases in need ful-
fillment during a specific period were related to lower concerns, even when taking into account

TABLE 1 Descriptive statistics and Pearson correlations at the between-person level (under the diagonal)
and within-person level (above the diagonal).

M SD ICC 1. 2. 3. 4. 5.
1. Personal risks 0.18 0.51 .16 Q3FH* —.02 .02 .01
2. Concerns 3.26 0.83 .59 20%k* — .21 9% 27
3. Need fulfillment 1.58 1.31 .67 —.09%** —.28%H* —.50%** — 43k
4. Depressive symptoms 1.53 0.60 .65 167 39k —.79%** 59k
5. Anxiety symptoms 1.95 0.77 .69 Q7 54k —.76%** B4k

*p < .05, **p < .01, and ***p < .001.
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the personal risks to which people were exposed. Need-based experiences did not interact with
the exposure to personal risks, as can be noticed in the third model. The final model allowed
cross-level interactions between personal risks and need fulfillment, which were not found to
be significant. Overall, there were robust main effects of need fulfillment on concerns, even
when controlling for individuals' various types of risk exposure.*

Objective 2: the buffering role of need fulfillment in the effects of concerns

Table 3 displays the results of two models predicting changes in depressive and anxiety symp-
toms. After controlling for the background variables and the outcome of the previous wave,

TABLE 3 Linear mixed regression models predicting depressive and anxiety symptoms.

Depressive symptoms Anxiety symptoms
B F p o F p y

Fixed effects
Interindividual

Age —.01 0.33 .57 .00 —.09 61.50 <.001%*** .06

Gender [female] .05 4.84 .03 .00 .04 3.45 .06 .00

Civil status [single] .16 49.08 <.001%*+* .03 .01 0.34 .56 .00

Education level —.01 0.30 74 .00 —.02 1.36 .26 .00

Comorbidity .01 0.90 .34 .00 .01 1.42 23 .00

Concerns 11 82.71 <.001%** .08 .23 380.36 <.001*** .26

Need fulfillment (NF) —.41 881.18 <.0071%#* .38 —.37 811.84 <.0071%** .39

Concerns:NF —.03 12.56 <.001#** .01 —.02 3.07 .08 .00
Within-person

Concerns .05 34.13 <.001*** .04 .08 96.86 <.001*** a2

NF —-.19 367.77 <.0071%#* .29 —.14 263.55 <.0071%** 25

Concerns:NF .00 0.01 92 .00 .00 0.38 .54 .00

Outcome (wave x-1) .29 629.77 <.0071%#* 12 32 686.65 <.0071%** 14
Cross-level

Concerns (btw):NF (wth)  —.03 9.85  <.001** 01 —.02 8.01  <.001¥* 01

Concerns (wth):NF (btw) —.00 3.67 .07 .01 .00 0.14 71 .00
Random effects

Oparticipants (intercept) .19 22

Gparticipants (NF) .16 15

Gparticipants (Concerns) A1 13

Gresidual .28 37

R? (marginal/conditional) 61/.76 .65/.76

Note: r/p2 refers to the partial eta squared; (btw) refers to the interindividual level, (wth) to the within-person level; ¢ refers to
random effect.
*p < .05.%%p < .01.%**p < .001.
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there were significant main effects of both concerns and need fulfillment on both symptoms of
anxiety and depression, with these effects showing up on both the between-person and the
within-person level. Across all phases of the crisis, those being highly concerned showed
higher levels of both anxiety and depressive symptoms, with people with higher need fulfill-
ment reporting lower symptoms of anxiety and depression. Moreover, concerns and need
fulfillment interacted in the prediction of depressive symptoms at the between-person level. As
can be seen in Figure 1a, the association between concerns and depressive symptoms was less
pronounced (yet still significant) among individuals reporting higher need fulfillment. Said dif-
ferently, need fulfillment buffered to some extent the positive association between concerns
and symptoms of depression.

At the within-person level, both a temporary increase in concerns and an increase in need
fulfillment predicted changes in symptoms of anxiety and depression. During a period with
elevated concerns, people reported more anxiety and depressive complaints compared with
their usual levels. In contrast, they reported reduced anxiety and depression symptoms in case
their psychological needs were met in a given period. Different from the between-person level,
no interactions between concerns and psychological need fulfillment were found at the
within-person level, meaning that the psychological costs of having more concerns in a partic-
ular period are not buffered when also having higher levels of need fulfillment within that
period.

Yet temporary increases in need fulfillment played a role as a cross-level moderator.
Specifically, an interaction was found between between-person differences in concerns and
within-person differences in need fulfillment in the prediction of both symptoms of anxiety and
depression. As shown in Figure 1b, especially highly concerned individuals benefited from a
period of elevated need fulfillment. The positive association between individuals' overall levels
of concerns and anxiety symptoms was less pronounced for those who experienced a temporary
increase in need fulfillment compared with usual. Notably, the alternative cross-level interac-
tion involving between-person differences in need fulfillment and within-person fluctuations in
concerns was not significant.

(a) Depressive symptoms (b) Anxiety symptoms
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FIGURE 1 Interactions between concerns and need fulfillment. Note. *p < .05, **p < .05, ***p < .001.
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DISCUSSION

The crucial role of the basic psychological needs for autonomy, competence, and relatedness in
people's well-being has been demonstrated abundantly. Yet the resilience-fostering role of need
fulfillment in handling stressors and adversity has received far less attention. Need fulfillment
not only serve to directly enhance well-being, it would also protect them in stressful situations
through improved management of psychological distress (Vansteenkiste & Ryan, 2013). The
present study considered two different routes through which need fulfillment may play such a
resilient role.

First, we examined whether need fulfillment would result in a more benign appraisal and
experience of distressing events. In the context of the COVID-19 crisis, we tested whether need
fulfillment would be related to lower health-related concerns, even when considering a set of
personal risks to which people were exposed. Our findings confirmed the hypothesized effect
of need fulfillment on concerns at both the between- and within-person levels. Holding con-
stant individuals' exposure to personal risks (e.g. being infected by the virus), people who
reported more overall need fulfillment than others experienced lower concerns than others.
Similarly, in periods when people experienced higher need fulfillment, they experienced a par-
allel decrease in concerns. These findings indicate that psychological need fulfillment goes
together with lower concerns than can be expected on the basis of the risks to which people are
exposed.

Second, we tested whether psychological need fulfillment would buffer the psychological
costs that are related to experienced concerns. At both the between- and within-person levels,
we found strong main effects of both need fulfillment and concerns, which were associated,
respectively, negatively and positively with symptoms of depression and anxiety. Need fulfill-
ment yielded a stronger effect than concerns, meaning that especially higher need fulfillment,
compared with others or periodically, plays a robust role in reduced symptoms of depression
and anxiety. The unique effects of need fulfillment, controlled for the effect of concerns, are
already somewhat indicative of the resilient role of need fulfillment. Holding individuals' sub-
jective concerns constant, people who reported more overall need fulfillment, or who went
through a period of increased need fulfillment, are less prone to symptoms of anxiety and
depression.

As more compelling evidence for this resilient role, need fulfillment also affected the
strength of associations between concerns and symptoms of anxiety and depression (i.e. a mod-
eration effect). In line with Vermote et al. (2022), the association between concerns and depres-
sive symptoms at the between-person level was less pronounced among people experiencing
higher overall need fulfillment. This buffering effect was not found for anxiety symptoms. Prob-
ably, the stronger unique association with concerns generates less variance to be explained by
levels of need fulfillment. Similar evidence for a buffering role of need fulfillment was obtained
through two cross-level interactions. Especially individuals who are most vulnerable to symp-
toms of anxiety and depression, that is, those reporting high concerns, were found to benefit
the most from a periodic increase in need fulfillment. When these concerned individuals were
in a period of elevated need fulfillment, they reported fewer symptoms of anxiety and depres-
sion. An opposite cross-level interaction between interindividual differences in need fulfillment
and within-person associations between concerns and symptoms of anxiety and depression was
not obtained. Also, there were no significant moderating effects of need fulfillment at the
within-person level.
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Overall, the evidence for the role of psychological need satisfaction in the appraisal of events
was somewhat more consistent and robust than the evidence for the moderating role of need
fulfillment in the effects of concerns on experienced distress. Apparently, need fulfillment pri-
marily plays a role in the input side of the processes leading from stressful events to anxiety and
depression symptoms. As soon as people interpret the situation as worrisome and concerning,
there is relatively less room for need fulfillment to play a buffering role. The few interactions
obtained do suggest that need fulfillment can to some extent take the edge off concerns. Yet it
does not fully cancel out the affective costs associated with concerns. Perhaps need fulfillment
is a somewhat distant source of resilience in this part of the process, with other psychological
processes playing a more proximal intervening role. For instance, need fulfillment may provide
people with the psychological energy needed to recruit effective emotion regulation and coping
strategies that, in turn, allow them to better manage concerns. Future research would do well
to consider the intervening role of these additional, specific sources of resilience, thereby testing
the possibility of a mediated moderation effect of psychological need fulfillment via emotion
regulation and coping (Roth et al., 2019).

Furthermore, future experimental studies could provide more direct evidence for the causal
role of the needs, with manipulated need fulfillment causing a decrease in concerns when being
exposed to personal risks. Currently, an aggregated score of personal risks was considered,
which could be decomposed into its facets in vignette-based, experimental work. One would
then examine whether need fulfillment would yield a similar resilience-fostering role for differ-
ent types of personal risk. Given the present study was conducted in a single Western country,
the question can be raised whether the findings would generalize to different cultures and
populations. Although need satisfaction is said to serve as an universal nutrient for mental
health, there might be cross-cultural variation in the specific coping and emotion regulation
responses that are involved in resilience (Chen, Van Assche, et al., 2015).

Theoretical and practical implications

The present study has important theoretical and practical implications. First, the observation
that neither individuals' personal risks nor their concerns canceled the beneficial effects of need
fulfillment testifies to the very robust role of psychological need fulfillment in mental health.
This observation runs counter to Maslow's (1955) pre-potency principle, according to which the
growth-conducive role of needs situated higher in the hierarchy (e.g. love, self-esteem, and self-
actualization) depends on the satisfaction of physiological (e.g. food, sleep, and water) and
safety needs (e.g. security, health, and resources) situated lower in the hierarchy. Yet the basic
needs for autonomy, competence, and relatedness played a significant role in the prediction of
all outcomes (i.e. concerns, symptoms of anxiety and depression) at both levels of analysis
(i.e. the between- and within-person level), regardless of interindividual or within-person differ-
ences in concerns or risk exposure. The current findings offer no evidence for such a hierarchi-
cal ordering, with the effects of need fulfillment even being substantially larger than the role of
experienced concerns in people's well-being. Notably, need satisfaction may not only predict
concerns, but a recursive association may also emerge, with higher concerns thus precluding
individuals from getting their basic needs met, an issue that deserves greater attention in future
research.

Second, the present study contributes to a better understanding of how psychological need
fulfillment serves as a source of resilience. The approach taken in the current study yields more
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detailed insights in the specific way how need satisfaction fosters resilience in comparison
with studies that made use of generic and self-reported assessments of resilience, like the
Connor-Davidson Resilience Scale (Connor & Davidson, 2003) or the Brief Resilience Scale
(Smith et al., 2008). The current findings teased apart specific processes involved in resil-
ience (Smith et al., 2008), including the more benign appraisal of potentially stressful life
events and individuals' ability to ‘bounce back’ even when experiencing high levels of con-
cern. People with higher need fulfillment display more plasticity to modify cognitive and
behavioral processes to manage potentially stressful situations proactively and constructively
(Den Hartigh & Hill, 2022).

Given that people's basic psychological needs serve a resilient role during times of threat
and security, the needs for autonomy, competence, and relatedness can be considered impor-
tant targets for communication at the group level and intervention at the individual level. For
instance, the governmental communication style during the pandemic was at times supportive
of and at other times forestalling the satisfaction of basic needs, with ensuing consequences for
individuals’ resilience. A number of vignette studies indeed showed that people's experienced
autonomy and a sense of choice depends on the governments' perceived communication style
(Martela et al., 2021). In addition to being influenced by the social context, people can also pro-
actively seek need fulfillment by themselves. Through need crafting, people indeed proactively
seek and engage in more need-satisfying activities (Laporte et al., 2021). Interestingly, several
recent intervention studies showed that people's capacity for need crafting can be improved
through interventions. For instance, Behzadnia and FatahModares (2020) showed that students
who followed an intervention on how to support their own needs reported higher need fulfill-
ment, more vitality, and less test anxiety across time. Similarly, Laporte et al. (2022) showed
that an intervention targeting need crafting was effective in increasing adults' need crafting dur-
ing the COVID-19 crisis, at least when people were sufficiently engaged during the intervention.
In turn, need crafting was related to more need fulfillment and better mental health. Given the
promising findings of these interventions, need crafting may represent one important pathway
through which individuals' resilience can be strengthened in both prevention programs and
individual counseling.

Limitations

The current study has a number of limitations that need to be taken into account when inter-
preting these results. First, the sample consisted of participants who were invited to complete the
questionnaire via online channels. This procedure resulted in a selection of participants who had
access to a computer and internet. Moreover, within this group, there was a further selection of
people who filled out the survey several times, over a long period during the crisis. Because we
selected participants who completed the questionnaire at least nine times, the current sample was
quite selective because it consisted of people with sufficient energy, interest, and persistence to
continue their participation in the study. Most likely, these participants were better adjusted than
people in the overall population. As such, we may have missed people confronted with more
severe and enduring risk factors and people displaying clinically elevated levels of psychopathol-
ogy. Although we focused mainly on structural associations, it is important to consider the
selected nature of the sample, which limits the generalization of our findings.

Second, the sample consisted mainly of older and highly educated women with a partner.
Given the role of these sociodemographic characteristics in the study variables and in the
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number of participations in the repeated assessments, the descriptive statistics obtained in the
current study should be interpreted with caution because they may not generalize to the
(Belgian) population. In addition, we also did not account for changes in the
sociodemographics, as people also became older or might have shifted in their education level.
As another consideration, the current sample is also large such that effects are quickly detected
as significant. We dealt with this issue by including partial eta squares, which provide an esti-
mation of the effect size of the observed effects (Sullivan & Feinn, 2012).

Third, as all constructs were measured via self-reports, some of the observed associations
may be artificially inflated because of shared method variance. Future research would do well
to adopt a multi-method and multi-informant approach, thereby for instance including medical
proofs of COVID-19 infections, partner reports of mental health, or physiological markers of
distress.

CONCLUSION

Fulfillment of the basic psychological needs for autonomy, competence, and relatedness has
direct positive consequences for individuals’ well-being. In addition to this direct advantage of
need fulfillment for individuals’ psychological health, the current study showed that psychologi-
cal need fulfillment also acts as a source of resilience in the face of adversity. Even when taking
into account the levels of personal risks to which people were exposed, need fulfillment was
related to lower concerns. Additionally, there was some initial evidence that psychological need
fulfillment could buffer the affective costs typically associated with concerns. For instance, peo-
ple being highly concerned overall reported lower depression and anxiety symptoms when they
experienced a period of higher need fulfillment. These findings support the theoretical notion
that need fulfillment enhances individuals' ability to cope with negative life events. From an
applied perspective, this insight confirms the importance of developing and disseminating effec-
tive interventions and programs that support individuals in their efforts to fulfill their basic psy-
chological needs, thereby promoting resilience and well-being in the face of adversity.
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ENDNOTES

! We also checked whether the results of these models holds when only taking into account one of the risk fac-
tors. In doing this, we checked this for being hospitalized and experiencing symptoms, for which these models
showed similar effects of need fulfillment on concerns.

2 We also checked for the current set of analyses including only assessments of need satisfaction and need frus-
tration, revealing similar effects as we found in the current research using the composite score for need fulfill-
ment (see Tables S4-S6 and Figure S1).
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