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Objectives: The COVID-19 pandemic is an international health crisis that has caused
unprecedented shifts in people’s environments and has threatened people’s wellbeing.
The current study uses self-determination theory (SDT: 10) to understand how people
were handling the pandemic, which proposes three basic psychological needs (autonomy,
competence, and relatedness) are vital for human growth and thriving. Furthermore, we
examined how people’s wellbeing and ill-being changed over the course of the pandemic.

Methods: A sample of 193 American adults from around the country reported on their
need satisfaction and frustration as well as well and ill-being at three time periods during the
pandemic (April 2020, late July/early August 2020, and late January/early February 2021).

Results: There was much variability in how people were handling the pandemic, but on
average, wellbeing increased, and ill-being decreased over time. Consistent with SDT, the
basic needs significantly predicted well and ill-being even during such unprecedented
times of disruption.

Conclusion: Our results suggest that public health officials should help individuals to
focus on autonomy, competence, and relatedness behaviors during times of upheaval.

Keywords: COVID-19, pandemic, wellbeing, self determination theory, need satisfaction, ill-being, need frustration,
basic psychological needs

INTRODUCTION

The COVID-19 pandemic is an international health crisis which has infected over 33 million
people and caused about 686,000 deaths in the United States alone as of September 2021 [1].
Prevention and mitigation efforts have led to an unprecedented shift in people’s environment,
characterized by uncertainty and change in multiple domains [2]. People are making challenging
choices, frequently with no obvious right or wrong answers, such as prioritizing oneself and
health by staying at home or focusing on economics by supporting local restaurants and
businesses. They are facing new ways of working, learning, and living, including having to adopt
new procedures for their workplaces and daily living. They have tried to balance their need for
belonging and social connection with practicalities, like social distancing requirements and
travel restrictions.
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As such, many individuals are experiencing incredible amounts
of stress, anxiety, and depression [3]. Individuals’ negative
functioning from before lockdowns (January to early March
2020) to after lockdowns (up to May 2020) in the United States,
Europe, and Asia [4] and in Latin America [5] found that people’s
anxiety and depression significantly increased [4]. Despite this, many
people reported doing things to increase their wellbeing during the
pandemic including spending more time outdoors [6], developing
skills and hobbies [7], and hosting social gatherings over video calls
[8]. Indeed, one study found that those participants who were told to
focus on making meaningful choices, doing a task that was
challenging but that they thought they could succeed at, and
helping others during the pandemic, had higher subjective vitality
and lower perceived stress compared to those participants who were
not instructed to focus on these behaviors [9].

Self-Determination Theory
One framework that explains variation in both ill-being (such as
stress and depression) and wellbeing is the Basic Psychological
Needs Theory of Self-determination Theory (SDT [10]). People
have three basic psychological needs that must be satisfied to
experience growth and wellbeing. Autonomy is the perception
that any behavior in which an individual engages in is a result of

their choice to behave that way, rather than a result of external
factors and feelings of obligation. Competence is the perception
of feeling effective in a certain context. Finally, relatedness is the
perception of being listened to and cared for by others.

Satisfaction of these three basic psychological needs positively
predicts hedonic wellbeing, the state of feeling good and being
satisfied with life [11], and eudaimonic wellbeing, which involves
personal growth, meaning, and purpose [12]. This relationship has
been demonstrated with people of various ages, gender [12], and
cultures [13]. It has also been demonstrated across numerous contexts,
including the COVID-19 pandemic; individuals who reported that
their autonomy, competence, and relatedness satisfaction increased
during lockdowns experienced greater wellbeing compared to those
who did not experience increases in their need satisfaction [14].

Individuals can also experience need frustration, which occurs
when individuals feel prevented from feeling satisfied in their basic
psychological needs. Researchers have found that need satisfaction in
general positively predicts wellbeing (but need frustration was
unrelated), and that need frustration positively predicts ill-being,
such as depressive symptomology (but need satisfaction was
unrelated) [13, 15]. One of the only papers that have investigated
the unique influence of autonomy, competence, and relatedness
satisfaction and frustration of well and ill-being within the same

TABLE 1 | Demographic information for the sample (Examining American Adult’s Mental Well and Ill-Being During the 2020 COVID-19 Pandemic Using a Self-Determination
Theory Perspective, United States, 2020).

Variable N (%) Mean (min/Max)

Age 52.16 (19/78)
Gender identity
Male 86 (45)
Female 103 (53.9)
Transgender male 1 (0.5)
Transgender female 0 (0)
Gender variant/Non-conforming 0 (0)
Prefer not to answer 1 (0.5)

Racial identity
White 138 (71.5)
Black/African American 24 (12.4)
Hispanic/Latino 4 (2.1)
Native American/Alaskan Native 1 (0.5)
Asian 11 (5.7)
Native Hawaiian/Pacific Islander 0 (0)
Multiracial 14 (7.3)
Prefer not to answer 1 (0.5)

Employment status at Time 3
I am employed and working on location at my primary job 39 (20.2)
I am employed and working remotely for my primary job 59 (30.6)
I am employed but not currently working (e.g., furloughed) 3 (1.6)
I am unemployed and lost my job due to the pandemic 15 (7.8)
I am unemployed and was unemployed before the pandemic 26 (13.5)
I am retired 49 (25.4)
I do not work because I am a full-time student 2 [1]

Geographic region
Northeast (e.g., Massachusetts, New York, Vermont) 32 (16.7)
Midwest (e.g., Michigan, Kansas, North Dakota) 40 (20.8)
South (e.g., Mississippi, Texas, Virginia) 73 (38.0)
West (e.g., Colorado, California, Alaska) 47 (25.5)

COVID-19 vaccine status at Time 3
Received COVID-19 Vaccine 7 (3.6)
Made appointment for vaccine but not yet received 17 (8.9)

Note. Geographic regions are based on US Census designations—https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html.
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time point was conducted during COVID-19 pandemic (early April
2020) [16]. Although their results were mostly in line with prior
research with need satisfaction uniquely predicting wellbeing and need
frustration uniquely predicting ill-being, there were some exceptions.
Both positive and negative affect predicted life satisfaction through

competence frustration, but competence satisfaction was unrelated to
life satisfaction. Similarly, relatedness frustration was not a consistent
predictor of general distress. Importantly, this paper only examined
one type of wellbeing and one type of ill-being, so questions remain as
to the relationshipwith need satisfaction and frustration onwell and ill-

TABLE 2 | Descriptive statistics for all variables at all time points (Examining American Adult’s Mental Well and Ill-Being During the 2020 COVID-19 Pandemic Using a Self-
Determination Theory Perspective, United States, 2020).

Variable Cronbach’s α M SD Range Difference from midpoint of
scale

t p

Autonomy satisfaction
Time 1 0.86 4.82 1.46 1–7 7.72 <0.001
Time 2 0.88 4.73 1.53 1–7 6.57 <0.001
Time 3 0.92 4.94 1.59 1–7 8.19 <0.001

Competence satisfaction

Time 1 0.65 4.34 1.41 1–7 3.30 0.001
Time 2 0.67 4.32 1.45 1–7 3.05 0.003
Time 3 0.70 4.50 1.50 1–7 4.59 <0.001

Relatedness satisfaction
Time 1 0.77 4.41 1.71 1–7 3.29 0.001
Time 2 0.87 4.27 1.78 1–7 2.13 0.035
Time 3 0.88 4.32 1.81 1–7 2.45 0.015

Autonomy frustration
Time 1 0.67 3.37 1.38 1–7 −6.30 <0.001
Time 2 0.75 3.31 1.46 1–7 −6.55 <0.001
Time 3 0.70 3.21 1.43 1–7 −7.74 <0.001

Competence frustration
Time 1 0.92 2.68 1.69 1–7 −10.90 <0.001
Time 2 0.92 2.81 1.67 1–7 −9.91 <0.001
Time 3 0.92 2.72 1.63 1–7 −10.92 <0.001

Relatedness frustration
Time 1 0.68 3.01 1.63 1–7 −8.44 <0.001
Time 2 0.80 2.97 1.64 1–7 −8.77 <0.001
Time 3 0.80 3.03 1.73 1–7 −7.76 <0.001

Hedonic wellbeing
Time 1 — 3.44 1.51 1–6 −0.60 0.552
Time 2 — 3.63 1.55 1–6 1.17 0.245
Time 3 — 3.67 1.56 1–6 1.52 0.129

Multi-faceted wellbeing
Time 1 0.88 3.46 1.14 1.2–6 −0.48 0.631
Time 2 0.89 3.60 1.16 1–6 1.20 0.230
Time 3 0.90 3.62 1.18 1.2–6 1.42 0.158

Perceived stress
Time 1 0.77 2.59 0.92 1–5 −6.12 0.001
Time 2 0.78 2.50 0.94 1–5 −7.49 0.001
Time 3 0.78 2.45 0.94 1–5 −8.15 0.001

Depressive outlook
Time 1 0.88 3.27 1.34 1–6.67 −7.56 <0.001
Time 2 0.91 3.23 1.43 1–7 −7.47 <0.001
Time 3 0.92 3.14 1.46 1–7 −8.16 <0.001

COVID-19 experience
Time 1 — 0.39 0.82 0–3 −35.26 <0.001
Time 2 — 0.87 1.12 0–4 −20.01 <0.001
Time 3 — 1.62 1.34 0–5 −9.01 <0.001

Note.Cronbach’s αwas not calculated for hedonic wellbeing because it is a single itemmeasure. Cronbach’s αwas not calculated for COVID-19 experience because it is a count variable.
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being and whether these relationships look different for multiple types
of wellbeing and ill-being.

Investigating the three needs separately seems especially important
during the COVID-19 pandemic. It could be that people’s autonomy
feels especially threatened due to lockdown measures that prevent
people from carrying out their normal routines, or that competence is
especially threatened due to the amount of new information people are
taking in regarding how to keep themselves safe, or that social
distancing measures have people feeling particularly lonely and not
related. Past research in self-determination theory suggests that people
benefit from being fulfilled in all three needs regardless of the
importance they place on that need, such as feeling a stronger
desire to master skills (to feel competent) over relating to others
[13]. Perhaps the pandemic has created a context in which
satisfaction of one particular need (or frustration of a particular
need) explains more or less variation in wellbeing (or ill-being). For
example, Skewes et al. [17] studied faculty members undergoing the
promotion and tenure process, which they described as an inherently
low autonomy situation. However, many faculty members were still
doing well if they were able to compensate for the low autonomy by
focusing on ways to increase their competence and relatedness.

Present Research
Although global pandemics are not new, multiple aspects of the
COVID-19 pandemic make it unprecedented (e.g., transmissibility,
economic impact) [18] and aworthy context inwhich to examine how
established psychological theories perform in the prediction of mental
health in extraordinary times. The aim of the current study was to
examine the extent to which need satisfaction and frustration
predicted mental health, consistent with SDT. We investigated
several markers of both positive and negative functioning—hedonic
wellbeing, or satisfaction with life, eudaimonic wellbeing, or growth
and purpose, stress, and depressive thinking. Further, this study
examined mental health over time, to support the existing
literature that has focused on the beginning of the pandemic (e.g., 4).

METHODS

Participants and Procedure
All study procedures were approved by theUniversity’s Institutional
Review Board and the study was pre-registered prior to data
analysis.

Specifically, the measures and hypotheses/research questions
were pre-registered after data was collected at Time 2 but before
data was collected at Time 3 (https://aspredicted.org/w9ps5.pdf).
Pre-registration was not done prior to Time 1 data collection
because these data were originally collected as part of a larger dataset.

In April 2020, a sample of Americans adults was recruited
through Prolific (a participant recruitment company) to complete
an online survey, entitled “Understanding Daily American Life
during a Pandemic” (Time 1). Participants were contacted again
in late July/early August 2020 via Prolific and asked to participate
in an originally unplanned follow-up study (Time 2) and one
more time in late January/early February 2021 (Time 3).
Participants were compensated with US$4.50 at Time 1,
US$3.50 at Time 2, and US$2.50 at Time 3 (corresponding to

an approximate hourly compensation rate of US$10.00 for each
time point).

According to the U.S. Coronavirus Tracker [1], during the 3 days of
Time 1 data collection, the average number of deaths per daywas 1,746
with an average number of 31,036 new cases. During the 9 days of
Time 2 data collection, the average number of deaths was 1,101 per day
with an average number of 58,020 new cases. During the 11 days of
Time 3 data collection, the average number of deaths was 3,165with an
average number of 129,193 new cases per day. The number of days the
study was available in Time 1 was based on the amount of time it took
us to reach our target participant rate of 400. This amount of time was
higher in Times 2 and 3 to allow for more participants to participate.

The final sample represented a total of 193 participants who
completed the study at all three time points and passed three or
more of the four attention checks, representing a retention rate of
47% from the original 407 participants fromTime 1. The sample size
was chosen to match the availability of funds, but an a priori power
analysis suggests that wewould need about 150 participants to detect
a medium effect size, indicating that we have adequate power to test
our primary hypotheses. Demographics of this final sample can be
found in Table 1. Participants in our sample were relatively diverse
in terms of age, race, employment status, and geographic region.

In order to determine if participants who responded to all three time
points differed from those we lost due to attrition, we conducted a series
of independent sample t-tests. Our results indicated that at Time 1, all
participantswere relatively equally satisfied in their need satisfaction and
in their hedonic wellbeing (all t-values < 1.42). However, those who
failed to return after Time 1 had lower multi-faceted (combined
hedonic/eudaimonic) wellbeing, greater ill-being, and had greater
levels of COVID-19 experience, compared to those who responded
to all three time points. Furthermore, participants who failed to return
after Time 1 tended to be younger (all t-values> 2.12). Thosewho failed
to return after Time 2 were equivalent to those who responded to all
time points in need satisfaction and wellbeing, but had higher rates of
autonomy and competence frustration, aswell as stress (t-values> 2.00).

Measures
Except for demographic variables (age, racial identity, gender,
geographic region, employment status), all measures were
assessed at all time points with higher scores indicating
higher levels of the measured variable. Except for questions
pertaining to experiences with COVID-19, all measures asked
participants to reflect on the previous 7 days Reliability
coefficients for all relevant measures can be found in Table 2.

Need Satisfaction
Participants responded to six items originally created by Sheldon
et al. [20], with two items each referencing satisfaction of
autonomy (e.g., “My choices were based on my own interests
and values”), competence (“Very capable in what I did”), and
relatedness (“Close and connected with other people”) with a 7-
point scale (1 = not at all true; 7 = very true). Only two items were
chosen in order to reduce participant demand.

Need Frustration
Using a 7-point scale (1 = not at all true; 7 = very true),
participants responded to eight statements written for the
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current study. These items were adapted from the need
satisfaction measure by Sheldon et al. [20], and were
designed to be relevant to most people during the COVID-
19 pandemic: autonomy frustration (3 items: “I felt limited in
the choices I was able to make”), competence frustration (3
items: “I questioned by abilities”), and relatedness frustration
(2 items: “I did not feel close to the people I care about”).

Wellbeing Measures
Hedonic Wellbeing
Because satisfaction is a crucial element of hedonic wellbeing [21]
we used a single-item measure of life satisfaction. Participants
responded using a 6-point scale (1 = at no time; 6 = all of the time)
to a single item, “Did you feel satisfied with your life?” Single-item
measures of life satisfaction have been shown to be strongly

TABLE 3 | Correlation matrix of time 1, 2, and 3 need satisfaction, need frustration, wellbeing, and ill-being (Examining American Adult’s Mental Well and Ill-Being During the
2020 COVID-19 Pandemic Using a Self-Determination Theory Perspective, United States, 2020).

1 2 3 4 5 6 7 8 9 10

1. Autonomy satisfaction
Time 1 —

Time 2 —

Time 3 —

2. Competence satisfaction
Time 1 0.53 —

Time 2 0.63 —

Time 3 0.64 —

3. Relatedness satisfaction
Time 1 0.39 0.47 —

Time 2 0.52 0.55 —

Time 3 0.49 0.53 —

4. Autonomy frustration
Time 1 −0.37 −0.23 −0.29 —

Time 2 −0.46 −0.40 −0.38 —

Time 3 −0.45 −0.41 −0.39 —

5. Competence frustration
Time 1 −0.34 −0.46 −0.40 0.68 —

Time 2 −0.54 −0.58 −0.56 0.73 —

Time 3 −0.52 −0.62 −0.48 0.73 —

6. Relatedness frustration
Time 1 −0.26 −0.33 −0.54 0.56 0.61 —

Time 2 −0.50 −0.50 −0.74 0.54 0.71 —

Time 3 −0.44 −0.48 −0.76 0.59 0.68 —

7. Hedonic wellbeing
Time 1 0.47 0.55 0.46 −0.40 −0.50 −0.43 —

Time 2 0.58 0.60 0.59 −0.46 −0.61 −0.58 —

Time 3 0.60 0.55 0.57 −0.59 −0.60 −0.55 —

8. Multi-faceted wellbeing
Time 1 0.52 0.60 0.43 −0.48 −0.60 −0.43 0.79 —

Time 2 0.65 0.60 0.64 −0.55 −0.66 −0.63 0.78 —

Time 3 0.61 0.64 0.57 −0.57 −0.62 −0.58 0.80 —

9. Perceived stress
Time 1 −0.41 −0.45 −0.44 0.62 0.70 0.54 −0.66 −0.67 —

Time 2 −0.57 −0.54 −0.53 0.61 0.71 0.59 −0.72 −0.71 —

Time 3 −0.56 −0.53 −0.53 0.68 0.75 0.59 −0.73 −0.72 —

10. Depressive outlook
Time 1 −0.45 −0.52 −0.40 0.57 0.68 0.56 −0.66 −0.71 0.82 —

Time 2 −0.62 −0.61 −0.59 0.57 0.72 0.64 −0.82 −0.78 0.83 —

Time 3 −0.64 −0.63 −0.60 0.62 0.76 0.62 −0.80 −0.80 0.83 —

11. COVID-19 experience
Time 1 −0.06 −0.00 0.05 0.07 0.02 0.03 −0.08 −0.09 0.14 0.08
Time 2 0.01 0.09 0.16 0.11 0.04 −0.05 0.01 −0.04 −0.01 −0.05
Time 3 −0.03 0.01 0.10 0.04 0.07 −0.01 0.09 −0.02 0.04 −0.02

Note. Values greater than or equal to .16 are significant at p < 0.05. All values greater than 0.20 are significant at p < 0.01.
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correlated with multiple-item measures and to have high test-
retest reliability [22].

Multi-Faceted Wellbeing
Participants responded to the five-item World Health
Organization Wellbeing Index [23] using a 6-point scale
(1 = at no time; 6 = all of the time). These items assess
both hedonic wellbeing (e.g., “Did you feel cheerful and in
good spirits,” as well as eudaimonic wellbeing (e.g., “Did you
feel as if your daily life was filled with things that
interested you?”).

Ill-Being Measures
Depressive Outlook
Participants responded to three items from Gable and Nezlek
[24] representing Beck’s cognitive triad [25], or negative views
about self, current world, and future: 1) “Overall, how
positively did you feel about yourself over the past 7 days?”
2) “Thinking of your life in general, how well did things go over
the past 7 days?” and 3) “How optimistic are you about how
your life (in general) will be in the next 7 days?” using 3 unique
7-point bipolar scales (e.g., for Item (c), 1 = very pessimistic; 7 =
very optimistic). All three items were reverse scored to allow for
higher scores to indicate higher depressive outlook.

Perceived Stress
Participants completed the Perceived Stress Scale—4 item
(PSS-4; [26]) (e.g., “...that things were going your way”
(reverse scored), “...that you were unable to control
important things in your life”) using a 5-point scale (1 =
not at all; 5 = extremely).

COVID-19 Experience
Participants were asked if they had been tested for COVID-19
(1 item), had been diagnosed with COVID-19 (1 item), or
knew anyone who had COVID-19 (3 items). Participants
responded to each item by indicating either “yes” (coded as
1), “no” (coded as 0) or “not applicable” (removed from this
total). Responses for all 5 items were summed to create a
composite score of COVID experience.

RESULTS

Themeans, standard deviations, and ranges for all variables at Times
1, 2, and 3 are in Table 2. Common method bias can occur if both
predictor and outcome variables are collected via the same method
such as self-report and is concerning as it can lead to biased
parameter estimates. As such, we conducted the Harman’s one
factor test which assesses the degree of bias that may be present by
conducting a factor analysis with all predictor and outcome items
and assessing how much variance is explained by the first factor in
the analysis. Fuller et al.20 suggests that parameter estimates become
biased at around 60% of variance being explained by the first factor.
At each time point, our factor analysis suggested that the first factor
did not explain more than 46% of variance at each time point which
suggests that our common methods are likely not inflating our
reported parameter estimates.

Wellbeing and Ill-Being During the
Pandemic
All variables (except COVID-19 experience at Time 1 and
Time 2) spanned mostly the full range of possible values and
were relatively normally distributed, indicating that
participants varied widely in how they were coping with the
pandemic at all three time points, with most participants
scoring around the mean of the distribution.

A series of one-sample t-tests examined whether participants
scored significantly above or below the mid-point of each
measure of well and ill-being (Table 2). Need satisfaction
scores were higher than the midpoint at all time points and
ill-being and need frustration scores were significantly lower than
the midpoint at all time points. Surprisingly, wellbeing scores
were not different from the midpoint at any time point.

Predicting Well and Ill-Being With Need
Satisfaction and Frustration
Analytical Overview
We first report bivariate correlations between all variables and
for all three time points (Table 3). We then report on a series of
multilevel random coefficient models using HLM 8 [27], with

TABLE 4 | Multi-level model results (Examining American Adult’s Mental Well and Ill-Being During the 2020 COVID-19 Pandemic Using a Self-Determination Theory
Perspective, United States, 2020).

Hedonic wellbeing Multi-faceted wellbeing Perceived stress Depressive outlook

b (SE) b (SE) b (SE) b (SE)

Intercept 3.47 (0.14)* 3.42 (0.10)* 2.63 (0.08)* 3.25 (0.13)*
Time 0.11 (0.05)* 0.07 (0.03)* −0.06 (0.03)* −0.02 (0.05)
Autonomy satisfaction 0.12 (0.04)* 0.10 (0.03)* −0.05 (0.02)* −0.11 (0.04)*
Competence satisfaction 0.12 (0.05)* 0.09 (0.04)* −0.06 (0.03) −0.14 (0.05)*
Relatedness satisfaction 0.13 (0.05)* 0.11 (0.04)* −0.03 (0.03) −0.05 (0.05)
Autonomy frustration −0.06 (0.04) −0.11 (0.04)* 0.11 (0.04)* 0.15 (0.06)*
Competence frustration −0.06 (0.05) −0.09 (0.05)* 0.16 (0.04)* 0.14 (0.07)*
Relatedness frustration −0.06 (0.04) −0.05 (0.04) 0.05 (0.03) 0.14 (0.05)*
COVID-19 experience 0.05 (0.04) −0.00 (0.03) −0.02 (0.03) −0.04 (0.04)

Note: *p ≤ 0.051. Coefficients with robust standard errors are reported.
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the three periods of time during the pandemic nested within
people. This analytic strategy allowed us to reduce our family-
wise error by investigating all variables of interest (i.e., time,
need satisfaction and frustration) in the same model [28]. First,
a series of unconditional models on each of our well and ill-
being outcome variables estimated the intraclass correlation
(ICC), or the percentage of variability in each outcome variable
due to within-person differences, or differences between time
points. A significant amount of variance due to within-person/
between time point differences also indicates that multi-level
analysis is appropriate to disentangle within- and between-
person effects. Second, we modeled differences in well/ill-
being based on the period of time during the pandemic,
satisfaction and frustration of autonomy, competence, and
relatedness, and COVID-19 experience, all at Level 1. Level
2 was unconditional, with no added predictors (Table 4). Our
Level 1-only model is shown below:

yij � β0j + β1j(Time) + β2j(Autonomy Satisfaction) + β3j

(Competence Satisfaction) + β4j(Relatedness Satisfaction)
+ β5j(Autonomy Frustration) + β6j(Competence Frustration)

+ β7j(Relatedness Frustration) + β8j(COVID − 19 experience) + rij

Except for the time variable, all coefficients were group-mean
centered, representing fluctuations relative to one’s own average
score of that predictor variable. The intercept of each model
represents the predicted wellbeing/ill-being score when all other
variables are at the mean for each person and when Time = 0 (in
other words, Time 1). The coefficient for time [β1j(Time)],
which was uncentered, represents the degree of changes in
well/ill-being for each increase in time (while controlling for
all other variables). All other coefficients can be interpreted as
changes in well/ill-being for each one-point change from each
person’s mean on that predictor.

Bivariate Correlations
A correlation matrix of all predictor and outcome variables is shown
in Table 3 for all time points. All predictor variables were
significantly correlated with one another in the expected
direction, with need satisfaction positively predicting wellbeing
and negatively predicting ill-being, and need frustration
negatively predicting wellbeing, and positively predicting ill-being.
Correlation sizes ranged from small/medium (r = 0.20) to large
(r = −0.86).

Within-Person Variability in Wellbeing and Ill-Being
The ICCs for all outcome variables were statistically significant at p <
0.001, indicating that a significant portion of variance in each
outcome variable was due to within-person or between-time
point variance. Regarding wellbeing measures, the ICC was
smallest for life satisfaction (ICC = 0.20) indicating that about
20% of variance in life satisfaction was due to people changing
over time, while about 80% of variance was due to differences
between individuals. About 30.8% of variance in multi-faceted
wellbeing was due to people changing over time. The ICCs were

slightly higher for both ill-being measures as 34.7% of variance in
stress and 35.7% in depression were explained by time-point
differences.

Given the significant ICC coefficients, we next tested for the
relationship between need satisfaction, need frustration, and time
with all outcome variables (Table 4). In all analyses, COVID-19
experience was entered as a covariate. Of note, it was not a
significant predictor of any outcome variable.

Wellbeing
Hedonic Wellbeing
Time was a significant and positive predictor of hedonic
wellbeing, indicating that at every subsequent time point
beyond the first, hedonic wellbeing increased by about 0.11
points while controlling for need satisfaction, need frustration,
and COVID-19 experience. Autonomy, competence, and
relatedness satisfaction all positively and significantly
predicted hedonic wellbeing and were similar in magnitude,
indicating that for every 1-point increase above an individual’s
score for that predictor averaged across time points, hedonic
wellbeing increased by 0.12, 0.12, and 0.13 points, respectively.
Need frustration was unrelated to hedonic wellbeing.

Multi-Faceted Wellbeing
Time was a significant positive predictor of multi-faceted
wellbeing, as were autonomy, competence, and relatedness
satisfaction. In addition, both autonomy and competence
frustration were significantly associated with lower multi-
faceted wellbeing. All statistically significant coefficients
were roughly similar in magnitude, indicating that the
strength of the relationship between satisfaction and
frustration of each need with multi-faceted wellbeing was
about the same.

Ill-Being
Perceived Stress
Time significantly and negatively predicted stress, which means that
people’s perceived stress lessened over the course of the pandemic.
Autonomy satisfaction negatively predicted stress. Autonomy and
competence frustration were significantly associated with more
perceived stress and these coefficients were slightly stronger in
magnitude when compared with autonomy satisfaction.

Depressive Outlook
Unlike stress, time was not a significant predictor of depressive
outlook. Autonomy and competence satisfaction predicted lower
depressive outlook, while relatedness satisfaction was unrelated.
All three need frustration variables predicted greater depressive
outlook and all significant predictor variables were roughly
similar in magnitude.

DISCUSSION

Our results indicate that in general, people were doing
relatively well during all three time periods in the
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pandemic. People’s wellbeing generally improved over time
while stress generally decreased over time. Depressive outlook
remained relatively stable throughout the pandemic. Although
people were, on average, doing relatively well during the
pandemic, it is important to keep in mind that there was
still a great deal of variance in people’s experiences—some
individuals reported thriving, while others reported struggling,
consistent with other current research regarding wellbeing and
ill-being during the beginning of the pandemic [3].

Importantly, mental health (both well and ill-being) was
predicted by need satisfaction and frustration, consistent with
SDT; models that included these variables accounted for
significant amounts of variance in all indices of well and ill-
being. In line with SDT and our expectations, satisfaction of
autonomy, competence, and relatedness were each unique
predictors of both hedonic and multi-faceted wellbeing and
predicted wellbeing at relatively equal rates. That is, people
tended to be higher in wellbeing during those time periods in
the pandemic in which they were also higher in satisfaction of
each of their basic psychological needs; time periods in which
they were less satisfied with their needs was associated with
lower wellbeing. Our results were also in line with what we
would expect for need frustration; time periods in which
people felt frustrated in their needs of autonomy,
competence, and relatedness were generally associated with
higher ill-being, most notably for depressive outlook.

Critically, our findings also point to the importance of
concurrent consideration of need frustration and satisfaction
and the importance of examining multiple types of well and
ill-being. Although others have found that satisfaction uniquely
predicts wellbeing and frustration uniquely predicts ill-being
[13], our results were not entirely consistent with these
previous findings. Beyond the significant bivariate correlations
between need frustration and all indices of well and ill-being,
autonomy and competence frustration emerged as significant and
unique predictors amongst both wellbeing and ill-being
measures, even when controlling for need satisfaction and
COVID-19 experience. The opposite was also true—need
satisfaction variables were associated with stress and depressive
outlook, not just wellbeing, even while controlling for need
frustration. These results indicate that need frustration is not
just the inverse of need satisfaction, and that both should be
examined in order to better explain and predict differences in well
and ill-being.

We were also interested in whether satisfaction or frustration
of a particular need seemed to be especially important during the
pandemic. Although all significant predictors were similar in
magnitude within outcome variables, some seemed especially
important when comparing across outcome variables.
Autonomy satisfaction predicated all of the outcome variables.
This is perhaps unsurprising as restrictions such as stay-at-home
orders have changed much of the way that people are living, and
those individuals who still found ways to make choices about the
things that they enjoy were likely also doing especially well. Both
competence satisfaction and competence frustration were also
relatively consistent across outcome variables, which could be
because much of the pandemic was characterized by uncertainty,

change, and new ways of living and working. By contrast,
relatedness satisfaction and frustration did not serve as unique
predictors of well or ill-being, despite many concerns about the
pandemic’s negative effects on relationships (e.g. [29]) and
increases in loneliness and isolation (e.g., [30]).

Future Directions and Limitations
The results of the current study raise several important
questions that we encourage future research to consider. For
example, it is unclear whether people were especially sensitive
to changes in autonomy and competence during the COVID-19
pandemic, a time characterized by increased regulation and
much uncertainty, or whether similar results would emerge
outside of the pandemic. Research should continue to
investigate whether there are various contexts that influence
the extent to which individuals are especially frustrated in their
autonomy, competence, or relatedness. Notably, factors
directly concerning the pandemic influence differences in
wellbeing, such as the degree of isolation that people
experience during lockdowns and the number of days that
individuals have been in lockdowns [14] and certainly factors
not directly related to the pandemic influence wellbeing as well
such as meaning in life [31] sleep quality [32], financial
wellbeing [33], and even travel [34]. Because these were all
impacted during the pandemic to varying degrees, future
research should investigate the downstream effects of these
factors on wellbeing as well as their unique effects on need
satisfaction and frustration.

Although the current study adds to our understanding of both
the COVID-19 pandemic and SDT, the findings should be
considered in light of several limitations. Using an online
research platform allowed us to gather a sample from around
the country and such samples have generally been found to
provide quality data (e.g., [35]); however, the types of people
providing data online during a pandemic may differ in important
ways from the general population (e.g., access to the internet,
more time at home). Additionally, our attrition analyses indicated
that the participants who failed to return after Time 1 were doing
less well than those who responded to all three time points. This
may partially account for the fact that participants in our sample
generally reported higher than average levels of need satisfaction
and lower than average need frustration. However, our data did
span mostly the full range of values for every variable, which
indicates that there was still high variance in our participants’
experiences.

Participants were also asked to reflect on the preceding week
when completing measures, which may or may not have
adequately captured the full variability in people’s lives.
Research conducted during the pandemic has shown that
people’s daily experiences do vary (even during lockdowns)
and that these experiences have differential impacts on
wellbeing [7]. Consistent with previous work that has
examined daily variability in SDT needs and outcomes (e.g.,
[31, 36]), future research would benefit from the use of
experience sampling techniques in order to capture events that
predict both need satisfaction and frustration, as well and ill-
being.
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Conclusion
The COVID-19 pandemic has led to dramatic shifts in much of life,
including how individuals work, maintain relationships, and
accomplish daily tasks. Our participants reported a wide range of
mental health experiences during the pandemic, with most doing
relatively well. Satisfaction and frustration of autonomy, competence,
and relatedness explained significant amounts of variance in multiple
indices of wellbeing and ill-being. Of particular interest was the unique
importance of autonomy satisfaction, which predictedmore wellbeing
and less ill-being. This may indicate that it is important for people to
feel a sense of choicefulness, especially during periods of high
restriction which serve to protect the health and safety of everyone.
Public health experts may try to encourage people to maintain
choicefulness, finding things that they intrinsically enjoy doing,
especially during lockdowns when autonomy may be especially
threatened. Of course, it is important to recognize that maintaining
choicefulness will be easier for some, such as those who have access to
appropriate resources, and that both psychological needs and physical
needs are predictive of mental health [37]. In sum, our findings
represent an important addition in our understanding of mental
health during the COVID-19 pandemic, as well as an important
contribution to the self-determination theory literature regarding the
relationship between need frustration and well and ill-being.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the University of Mississippi
Institutional Review Board. Written informed consent
for participation was not required for this study in
accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

LJ and CS each contributed equally to all aspects of the
manuscript, including project conceptualization, data
collection, data analysis, and manuscript writing.

CONFLICT OF INTEREST

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

REFERENCES

1. Washingtonpost.com. Coronavirus US Cases Deaths. Available at: https://
www.washingtonpost.com/graphics/2020/national/coronavirus-us-cases-
deaths/?itid=hp_pandemic-guide-box-1208 (Accessed Mar 7 2022).

2. Gruber J, Prinstein MJ, Clark LA, Rottenberg J, Abramowitz JS, Albano AM,
et al. Mental Health and Clinical Psychological Science in the Time of COVID-
19: Challenges, Opportunities, and a Call to Action. Am Psychol (2021) 76(3):
409–26. doi:10.1037/amp0000707

3. Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S,
Mohammadi M, et al. Prevalence of Stress, Anxiety, Depression Among
the General Population during the COVID-19 Pandemic: a Systematic
Review and Meta-Analysis. Glob Health [Internet] (2020) 16(1):57. doi:10.
1186/s12992-020-00589-w

4. Prati G, Mancini AD. The Psychological Impact of COVID-19 Pandemic
Lockdowns: a Review and Meta-Analysis of Longitudinal Studies and Natural
Experiments. Psychol Med (2021) 51(2):201–11. doi:10.1017/
S0033291721000015

5. Babulal GM, Torres VL, Acosta DM, Aguero C, Aguilar-Navarro SG,
Amariglio RE, et al. The Impact of COVID-19 on the Well-being and
Cognition of Older Adults Living in the United States and Latin America.
Alzheimers Dement [Internet] (2021) 17(S10):601. doi:10.1002/alz.055601

6. Stieger S, Lewetz D, Swami V. Emotional Well-Being under Conditions of
Lockdown: An Experience Sampling Study in Austria during the COVID-19
Pandemic. J Happiness Stud (2021) 22(6):2703–20. doi:10.1007/s10902-020-
00337-2

7. Lades LK, Laffan K, Daly M, Delaney L. Daily Emotional Well-being during
the COVID-19 Pandemic. Br J Health Psychol (2020) 25(4):902–11. doi:10.
1111/bjhp.12450

8. Pew Research Center. From Virtual Parties to Ordering Food, How
Americans Are Using the internet during COVID-19 [Internet] (2020).
Available at: https://www.pewresearch.org/fact-tank/2020/04/30/from-
virtual-parties-to-ordering-food-how-americans-are-using-the-internet-
during-covid-19 (Accessed Mar 7 2022).

9. Behzadnia B, FatahModares S. Basic Psychological Need-Satisfying Activities
during the COVID-19 Outbreak. Appl Psychol Health Well-being [Internet]
(2020) 12(4):1115–39. doi:10.1111/aphw.12228

10. Deci EL, Ryan RM. The "What" and "Why" of Goal Pursuits: Human Needs
and the Self-Determination of Behavior. Psychol Inq [Internet] (2000) 11(4):
227–68. doi:10.1207/s15327965pli1104_01

11. Walker GJ, Kono S. The Effects of Basic Psychological Need Satisfaction during
Leisure and Paid Work on Global Life Satisfaction. J Positive Psychol (2018)
13(1):36–47. doi:10.1080/17439760.2017.1374439

12. Mackenzie CS, Karaoylas EC, Starzyk KB. Lifespan Differences in a Self
Determination Theory Model of Eudaimonia: A Cross-Sectional Survey of
Younger, Middle-Aged, and Older Adults. J Happiness Stud (2018) 19(8):
2465–87. doi:10.1007/s10902-017-9932-4

13. Chen B, Vansteenkiste M, Beyers W, Boone L, Deci EL, Van J, et al. Basic
Psychological Need Satisfaction, Need Frustration, and Need Strength across
Four Cultures. Motiv Emot (2015) 39(2):216–36. doi:10.1007/s11031-014-
9450-1

14. Cantarero K, van Tilburg WAP, Smoktunowicz E. Affirming Basic
Psychological Needs Promotes Mental Well-Being during the COVID-19
Outbreak. Soc Psychol Personal Sci (2021) 12(5):821–8. doi:10.1177/
1948550620942708

15. Bartholomew KJ, Ntoumanis N, Ryan RM, Bosch JA, Thøgersen-
Ntoumani C. Self-Determination Theory and Diminished Functioning.
Pers Soc Psychol Bull [Internet] (2011) 37(11):1459–73. doi:10.1177/
0146167211413125

16. Šakan D, ŽuljevićD, RokvićN. The Role of Basic Psychological Needs inWell-
Being during the COVID-19 Outbreak: A Self-Determination Theory
Perspective. Front Public Healt [Internet] (2020) 8:583181. doi:10.3389/
fpubh.2020.583181

17. Skewes MC, Shanahan EA, Smith JL, Honea JC, Belou R, Rushing S, et al.
Absent Autonomy: Relational Competence and Gendered Paths to Faculty
Self-Determination in the Promotion and Tenure Process. J Divers Higher Edu
(2018) 11(3):366–83. doi:10.1037/dhe0000064

18. Pitlik SD. COVID-19 Compared to Other Pandemic Diseases. Rambam
Maimonides Med J (2020) 11(3):e0027. doi:10.5041/RMMJ.10418

19. Fuller CM, Simmering MJ, Atinc G, Atinc Y, Babin BJ. Common Methods
Variance Detection in Business Research. J Business Res (2016) 69(8):3192–8.
doi:10.1016/j.jbusres.2015.12.008

20. Sheldon KM, Elliot AJ, Kim Y, Kasser T. What Is Satisfying about Satisfying
Events? Testing 10 Candidate Psychological Needs. J Personal Soc Psychol
(2001) 80(2):325–39. doi:10.1037/0022-3514.80.2.325

Int J Public Health | Owned by SSPH+ | Published by Frontiers April 2022 | Volume 67 | Article 16045089

Jordan and Smith SDT and COVID-19

https://www.washingtonpost.com/%20graphics/2020/national/coronavirus-us-cases-deaths/?itid=hp_pandemic-guide-box-1208
https://www.washingtonpost.com/%20graphics/2020/national/coronavirus-us-cases-deaths/?itid=hp_pandemic-guide-box-1208
https://www.washingtonpost.com/%20graphics/2020/national/coronavirus-us-cases-deaths/?itid=hp_pandemic-guide-box-1208
https://doi.org/10.1037/amp0000707
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1017/S0033291721000015
https://doi.org/10.1017/S0033291721000015
https://doi.org/10.1002/alz.055601
https://doi.org/10.1007/s10902-020-00337-2
https://doi.org/10.1007/s10902-020-00337-2
https://doi.org/10.1111/bjhp.12450
https://doi.org/10.1111/bjhp.12450
https://www.pewresearch.org/fact-tank/2020/04/30/from-virtual-parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19
https://www.pewresearch.org/fact-tank/2020/04/30/from-virtual-parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19
https://www.pewresearch.org/fact-tank/2020/04/30/from-virtual-parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19
https://doi.org/10.1111/aphw.12228
https://doi.org/10.1207/s15327965pli1104_01
https://doi.org/10.1080/17439760.2017.1374439
https://doi.org/10.1007/s10902-017-9932-4
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1177/1948550620942708
https://doi.org/10.1177/1948550620942708
https://doi.org/10.1177/0146167211413125
https://doi.org/10.1177/0146167211413125
https://doi.org/10.3389/fpubh.2020.583181
https://doi.org/10.3389/fpubh.2020.583181
https://doi.org/10.1037/dhe0000064
https://doi.org/10.5041/RMMJ.10418
https://doi.org/10.1016/j.jbusres.2015.12.008
https://doi.org/10.1037/0022-3514.80.2.325


21. Vittersø J, Søholt Y. Life Satisfaction Goes with Pleasure and Personal Growth
Goes with Interest: Further Arguments for Separating Hedonic and
Eudaimonic Well-Being. J Posit Psychol [Internet] (2011) 6(4):326–35.
doi:10.1080/17439760.2011.584548

22. Jovanović V, Lazić M. Is Longer Always Better? A Comparison of the
Validity of Single-Item versus Multiple-Item Measures of Life
Satisfaction. Appl Res Qual Life [Internet] (2020) 15(3):675–92. doi:10.
1007/s11482-018-9680-6

23. World Health Organization. Wellbeing Measures in Primary Health Care/The
Depcare Project. Geneva: WHO (1998).

24. Gable SL, Nezlek JB. Level and Instability of Day-To-Day Psychological Well-
Being and Risk for Depression. J Personal Soc Psychol (1998) 74(1):129–38.
doi:10.1037/0022-3514.74.1.129

25. Beck AT. Depression: Causes and Treatment. Baltimore, MD: University of
Pennsylvania Press (1972).

26. Cohen S. Perceived Stress in a Probability Sample of the United States. In:
SS Oskamp, editors The Social Psychology of Health. Beaverton, OR: Sage
Center Publications (1998). p. 31–68.

27. Raudenbush S, Bryk AS, Cheong YF, Congdon R. HLM 8 for Windows
(2019).

28. Singer JD, Willett JB. Applied Longitudinal Data Analysis: Modeling
Change and Event Occurrence. New York, NY: Oxford University Press
(2003).

29. Williamson HC. Early Effects of the COVID-19 Pandemic on Relationship
Satisfaction and Attributions. Psychol Sci (2020) 31(12):1479–87. doi:10.1177/
0956797620972688

30. Saltzman LY, Hansel TC, Bordnick PS. Loneliness, Isolation, and Social
Support Factors in post-COVID-19 Mental Health. Psychol Trauma
[Internet] (2020) 12(S1):S55–7. doi:10.1037/tra0000703

31. Hadden BW, Smith CV. I Gotta Say, Today Was a Good (And
Meaningful) Day: Daily Meaning in Life as a Potential Basic

Psychological Need. J Happiness Stud (2019) 20(1):185–202. doi:10.
1007/s10902-017-9946-y

32. Steptoe A, O’Donnell K, Marmot M, Wardle J. Positive Affect, Psychological
Well-Being, and Good Sleep. J Psychosomatic Res (2008) 64(4):409–15. doi:10.
1016/j.jpsychores.2007.11.008

33. Iannello P, Sorgente A, Lanz M, Antonietti A. Financial Well-Being and its
Relationship with Subjective and Psychological Well-Being Among
Emerging Adults: Testing the Moderating Effect of Individual
Differences. J Happiness Stud (2021) 22(3):1385–411. doi:10.1007/
s10902-020-00277-x

34. De Vos J. Towards Happy and Healthy Travellers: A Research Agenda.
J Transport Health (2018) 11:80–5. doi:10.1016/j.jth.2018.10.009

35. Peer E, Brandimarte L, Samat S, Acquisti A. Beyond the Turk: Alternative
Platforms for Crowdsourcing Behavioral Research. J Exp Soc Psychol
[Internet] (2017) 70:153–63. doi:10.1016/j.jesp.2017.01.006

36. Hewett R, Haun VC, Demerouti E, Rodríguez Sánchez AM, Skakon J, De
Gieter S. Compensating Need Satisfaction across Life Boundaries: A Daily
Diary Study. J Occup Organ Psychol (2017) 90(2):270–9. doi:10.1111/joop.
12171

37. Vermote B, Waterschoot J, Morbée S, Van der Kaap-Deeder J, Schrooyen C,
Soenens B, et al. Do psychological Needs Play a Role in Times of Uncertainty?
Associations with Well-Being during the COVID-19 Crisis. J Happiness Stud
[Internet] (2021) 23(1):1–27. doi:10.1007/s10902-021-00398-x

Copyright © 2022 Jordan and Smith. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Int J Public Health | Owned by SSPH+ | Published by Frontiers April 2022 | Volume 67 | Article 160450810

Jordan and Smith SDT and COVID-19

https://doi.org/10.1080/17439760.2011.584548
https://doi.org/10.1007/s11482-018-9680-6
https://doi.org/10.1007/s11482-018-9680-6
https://doi.org/10.1037/0022-3514.74.1.129
https://doi.org/10.1177/0956797620972688
https://doi.org/10.1177/0956797620972688
https://doi.org/10.1037/tra0000703
https://doi.org/10.1007/s10902-017-9946-y
https://doi.org/10.1007/s10902-017-9946-y
https://doi.org/10.1016/j.jpsychores.2007.11.008
https://doi.org/10.1016/j.jpsychores.2007.11.008
https://doi.org/10.1007/s10902-020-00277-x
https://doi.org/10.1007/s10902-020-00277-x
https://doi.org/10.1016/j.jth.2018.10.009
https://doi.org/10.1016/j.jesp.2017.01.006
https://doi.org/10.1111/joop.12171
https://doi.org/10.1111/joop.12171
https://doi.org/10.1007/s10902-021-00398-x
https://creativecommons.org/licenses/by/4.0/

	Examining American Adult’s Mental Well and Ill-Being During the 2020 COVID-19 Pandemic Using a Self-Determination Theory Pe ...
	Introduction
	Self-Determination Theory
	Present Research

	Methods
	Participants and Procedure
	Measures
	Need Satisfaction
	Need Frustration
	Wellbeing Measures
	Hedonic Wellbeing
	Multi-Faceted Wellbeing
	Depressive Outlook
	Perceived Stress
	COVID-19 Experience


	Results
	Wellbeing and Ill-Being During the Pandemic
	Predicting Well and Ill-Being With Need Satisfaction and Frustration
	Analytical Overview
	Wellbeing
	Hedonic Wellbeing
	Multi-Faceted Wellbeing
	Ill-Being
	Perceived Stress
	Depressive Outlook


	Discussion
	Future Directions and Limitations
	Conclusion

	Ethics Statement
	Author Contributions
	Conflict of Interest
	References


