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Abstract

The dual continua model assumes that psychological distress and mental well-being are two related, yet distinct dimensions
of mental health. Previous studies did convincingly show the distinctiveness of these two dimensions using mainly cross-
sectional research. Despite the importance to distinguish between- and within-person associations in psychological theories,
to date, no study specifically distinguished between- and within-person associations for the relationship between distress
and well-being. Therefore, the objective of this study was to validate whether the dual continua model actually holds when
examined within individuals. Intensive longitudinal data were collected through experience sampling. The sample included
25 university students (mean age =23.50 years, 56% female), who completed a baseline questionnaire as well as momentary
measures of psychological distress and mental well-being three times per day for two weeks. 1,014 timepoints were analyzed
using multilevel models and person-mean centering was applied to distinguish between- and within person associations. A
significant moderate negative between-person association was found for the relationship between psychological distress and
mental well-being (B =—.363, marginal R =0.15, p <.001). The within-person association was also significant and similar
in magnitude (p=—.432, marginal R* =0.18, p <.001) at the group level. Individual within-person associations between
distress and well-being varied substantially, but were negative for almost all participants. This study is an important step
towards validating the applicability and universality of this widely used model. The current findings provide preliminary
evidence that the dual continua model does not only hold between people, but also on the level it is actually used for, namely
within individual people.

Keywords Well-being - Psychological distress - Dual continua model - Between-person - Within-person - Association -
Experience sampling

It is currently widely recognized that mental health is not
merely the absence of psychological symptoms, but also
includes the presence of mental well-being. The dual con-
tinua model of mental health suggests that psychological dis-
tress and mental well-being are two related, yet distinct con-
tinua (Keyes, 2005). Psychological distress can be defined
as non-specific set of psychological symptoms including, for
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example, depression, anxiety or stress. Although psychologi-
cal distress is a multifaceted construct that has been applied
to undifferentiated combinations of psychological symp-
toms, disability and behavioral problems, it is most com-
monly defined as a state of emotional suffering character-
ized by symptoms of depression and anxiety (Drapeau et al.,
2012; Viertio et al., 2021). In the context of mental well-
being, two components of well-being can be distinguished.
One is subjective (or hedonic) well-being, which involves
experiencing positive emotions and being satisfied with life
(Diener & Ryan, 2009; Diener et al., 1999). The other one
is defined as psychological (or eudaimonic) well-being and
includes dimensions such as self-acceptance, purpose in life
or autonomy (Ryff, 1989, 2014; Ryff & Keyes, 1995).
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The distinctiveness or discriminant validity of psycho-
logical distress and mental well-being has been extensively
demonstrated for different age groups, settings and cultural
contexts using correlational and confirmatory factor analytic
techniques (e.g., De Vos et al., 2018; Franken et al., 2018;
Grant et al., 2013; Keyes, 2005; Keyes et al., 2008; Trom-
petter et al., 2017). These studies generally demonstrated
moderate correlations between well-being and measures of
psychopathology and consistent superior fit of a correlated
bipolar (2-factor) model over a unipolar (1-factor) model of
mental health (Iasiello & Van Agteren, 2020). Also, quite a
large body of research examined the longitudinal relation-
ship between mental well-being and psychological distress.
Those studies suggest that the presence of mental well-being
reduces the future risk of experiencing psychological prob-
lems (Lamers et al., 2015) or that the absence of mental
well-being independently increases the risk of future depres-
sion (Schotanus-Dijkstra et al., 2017b; Wood & Joseph,
2010) and even mortality (Huppert & Whittington, 2003).
Other studies found that mental well-being is an important
predictor for recovery from psychological issues (Iasiello
et al., 2019; Schotanus-Dijkstra et al., 2019).

While these previous studies offer convincing evidence
for a degree of independence of mental well-being and psy-
chological distress, all studies were either cross-sectional
or longitudinal with only a small number of measurement
points. This limits our understanding of the true nature of
the relationship between psychological distress and mental
well-being, in terms of the level at which the discriminant
validity of the two continua actually holds. Cross-sectional
studies, such as the previous CFA studies, can only estab-
lish so-called between-person associations. Between-person
analyses can be used to examine, for example, whether peo-
ple with more psychological distress than others also show
higher levels of mental well-being. However, cross-sectional
data cannot answer questions related to within-person pro-
cesses (Curran & Bauer, 2011; Wang & Maxwell, 2015).
When examining within-person associations, the variability
around means of individuals is analyzed (Hamaker et al.,
2007). For instance, within-person associations might be
used to investigate whether a person who reports higher
mental well-being than usual also reports a higher level of
psychological distress at the same time point. By definition,
cross-sectional studies cannot be used to study within-person
associations, since they only contain one observation per
participant, making it impossible to study variability around
individual means. Longitudinal data do provide the oppor-
tunity to identify both relationships that hold within persons
as well as relationships that hold across persons, but this
requires careful specification of both effects using multilevel
modelling (Curran & Bauer, 2011; Hoffman, 2007; Hoffman
& Stawski, 2009; Wang & Maxwell, 2015). Without sta-
tistically seperating these effects, longitudinal associations
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provide an ambiguous and difficult to interpret blend of both
between- and within-person effects (Curran & Bauer, 2011;
Wang & Maxwell, 2015).

It has been convincingly argued that, especially in psy-
chology, it is important to distinguish between-person and
within-person associations (Curran & Bauer, 2011; Ham-
aker, 2012). The reason for this is that most psychological
theories or models aim to make inferences about associa-
tions or mechanisms that take place within people (Curran
& Bauer, 2011; Hamaker, 2012; Hoffman & Stawski, 2009).
In this context, the assumption usually is that increasing or
decreasing one variable leads to an increase or decrease in
another variable within individuals. Although the dual con-
tinua model holds that mental well-being and mental illness
are related yet distinct phenomena, concepts or dimensions,
neither Keyes nor other proponents of the dual continua
model explicitly state whether it specifically applies to either
the between-person or within-person level or both. Nonethe-
less, the model is increasingly used as a framework for so-
called positive psychological interventions, usually assum-
ing that these interventions aimed at enhancing well-being
components such as positive emotions, optimism and posi-
tive relations can positively impact both continua of mental
health (Iasiello & Van Agteren, 2020; Schotanus-Dijkstra
et al., 2017a; Westerhof, 2016). As with other psychological
models, therefore, implications of the dual continua model
are drawn for processes within people, even though most
empirical studies have analyzed associations on a between-
person level only. However, strict assumptions of statistical
ergodicity must be met in order to generalize findings from
the between-person to the within-person level. For a process
to be ergodic, it needs to be homogenous across individuals
and stable across time (Molenaar, 2004). It has clearly been
shown that this assumption is rarely met, and that between-
person and within-person associations can substantially
differ in magnitude or even in direction (Curran & Bauer,
2011; Hamaker, 2012; Hoffman & Stawski, 2009; Kievit
et al., 2013; Van de Pol & Wright, 2009; Wang & Maxwell,
2015). This calls for designs and analyses that clearly dis-
tinguish these two sources of information.

In order to examine associations within individuals,
repeated measures data needs to be utilized (Collins, 2006;
Molenaar & Newell, 2010; Molenaar, 2004; Raudenbush,
2001), and ideally this data should be intensive longitudi-
nal data containing a relatively high number of observa-
tions per participant (Hamaker et al., 2018). One way to
collect such intensive longitudinal data is experience sam-
pling, also known as ecological momentary assessment
(Larson & Csikszentmihalyi, 2014). Experience sampling
is a research procedure that involves repeated sampling of
participants’ current behaviors, feelings or thoughts in real
time in their natural environment (Shiffman et al., 2008).
Using experience sampling has several potential advantages,
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including the reduction of retrospective memory bias and
increased ecological validity (Scollon et al., 2003; Versluis
et al., 2021). Experience sampling has been widely used in
several research fields, including studies of emotion regu-
lation (e.g. Ebner-Priemer et al., 2009) or affect dynamics
(Ebner-Priemer & Trull, 2009; Hamaker et al., 2015; Koval
& Kuppens, 2012) and to specifically distinguish between-
and within-person associations (Senker et al., 2020).

Despite the relevance of distinguishing between- and
within-person associations, previous studies on the dual
continua model exclusively focused on the association of
psychological distress and mental well-being on a between-
person only or mixed level. To our knowledge, no previous
study specifically disaggregated between- and within-person
associations of psychological distress and mental well-being.
Although it is reasonably conceivable that, over a certain
time period, a person can experience both higher well-being
and higher distress on average than others, it may be more
difficult to imagine that an individual can truly experience
both high well-being and high distress at the same time. To
date, however, it remains unclear whether momentary feel-
ings of well-being and distress are also sufficiently distinct
within persons over time.

Therefore, the objective of this study is to examine the
relationship between psychological distress and mental
well-being while explicitly disaggregating between- and
within-person associations. For this purpose, we will uti-
lize intensive longitudinal data collected in daily life among
university students about daily psychological distress and
mental well-being. For the discriminant validity of the two
continua of mental health to hold at both the between-per-
son and within-person level, similar significant — yet not too
strong — negative associations between distress and well-
being are expected at both levels of analysis. If the within-
person associations are substantially different compared
to between-person associations, this would have relevant
implications for the use of the model for both research and
intervention practice. Considering that associations on the
between- and within-person level can substantially differ
(Curran & Bauer, 2011; Hamaker, 2012), this is an essential
step towards validating the universality and applicability of
this widely used model.

Method
Participants

A convenience sample of 34 students was recruited by two
psychology students from their own personal network as part
of their qualification for their bachelor theses. Inclusion cri-
teria for the study were: 1) availability of an Android or
iOS smartphone connected to the internet; 2) sufficient level

of the English language; and 3) currently being enrolled in
university. Power analyses for determining the required sam-
ple size needed to have sufficient statistical power at both
the within-person (level 1) and between-person level (level
2) is a complex and yet unresolved issue for ESM studies
(Gabriel et al., 2019). We therefore aimed to include at mini-
mum 23 participants to be able to detect at least a moderate
between-person association (r =.50) between psychologi-
cal distress and mental well-being with 80% power (a=.05,
one-sided). Although we did not a-priori know the exact
power of our study to examine within-person effects, this
sample size corresponds roughly to the median number of
19 participants in the ESM studies reviewed by Van Berkel
et al. (2017). The study protocol was approved by the Ethics
Committee of the Faculty of Behavioural, Management and
Social Sciences of the University of Twente (#191314) and
all participants provided active informed consent within the
ESM application.

ESM Protocol

The Ethica Data platform (https://ethicadata.com/) and
associated smartphone application were used to design the
ESM study protocol and to collect the data. As typical for
ESM studies (Dejonckheere & Erbas, 2021; Yearick, 2017),
the study consisted of an extensive baseline survey, assess-
ing sociodemographic characteristics and trait-like ques-
tionnaires for the constructs of interest, and multiple short
questionnaires assessing momentary state assessments of the
constructs of interest and contextual variables each day for
a period of 14 days. The data was collected from April 6th
to April 19th, 2020 and all participants started the study on
the same day. ESM studies involving multiple assessments
per day typically run from three days to three weeks (Con-
ner & Lehman, 2012). Van Berkel et al. (2017) reported
a median duration of two weeks in typical ESM studies,
whereas Yearick (2017) found a median duration of 8 days
in her review.

Participants completed both the baseline survey and the
daily assessments in the Ethica app on their own smartphone.
The baseline questionnaire was triggered in the morning on
the first day of the study and did not expire for the remain-
der of the study. Interval-contingent sampling (Conner &
Lehman, 2012; Wheeler & Reis, 1991) was used for the
momentary assessments in which participants received a
push notification to complete the questions at set times in
regular intervals throughout each day at morning (10 a.m.),
afternoon (3 p.m.) and evening (8 p.m.). Participants that
did not complete the assessment received one reminder after
90 min and after 3 h the questions expired. Interval-contin-
gent triggering is the most common sampling strategy used
in ESM studies (Van Berkel et al., 2017; Yearick, 2017),
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and the amount of surveys in typical ESM studies averages
around three per day.

Measures

The study consisted of two surveys, a baseline survey to
obtain trait-level measures of mental well-being and distress
and a three-daily survey assessing momentary state-level
assessments of the same constructs. All materials in the cur-
rent study were administered in English.

Trait Measurements

Trait psychological distress was assessed with the 14-item
Hospital Anxiety and Depression Scale (HADS; Zigmond
& Snaith, 1983), which measures the presence of mild forms
of anxiety and depression in the past week. Item are scored
on a Likert scale from 0 (not at all) to 3 (very often), with
higher mean scores being indicative of increased depression
or anxiety, respectively (range 0-3). Based on 1000 boot-
straps, Cronbach’s alpha was estimated to be .70 for the total
score of the HADS (95% CI=0.51 to 0.81), and .79 (95%
CI=0.61 to 0.88) and .67 (95% CI=0.30 to 0.83) for the
anxiety and depression subscales, respectively. Trait mental
well-being was assessed with the Short Warwick-Edinburgh
Mental Well-being Scale (Stewart-Brown et al., 2009; Vain-
gankar et al., 2017). The SWEMBS includes 7 items about
thoughts and feelings related to mental well-being over
the last week (e.g., to what extent people feel optimistic,
or feel relaxed). Items are scored on a Likert scale ranging
from O (none of the time) to 5 (all of the time). Higher total
scores indicate higher mental well-being (range 0-35). The
SWEMBS primarily measures eudaimonic well-being, but
also assesses hedonic well-being (Fat et al., 2017; Haver
et al., 2015). Bootstrapped Cronbach’s alpha was .61 for the
SWEMBS (95% CI1=0.31to 0.79).

State Measurements

State psychological distress was measured with two single-
item visual analogue scales (VAS) ranging from O (not at
all) to 100 (extremely). One item asked about feelings of
depression (‘“To what extent do you feel down right now?”),
while the other question was about feelings of anxiety (“How
anxious do you feel right now?””). The mean score of both
items was used to represent one overall psychological dis-
tress score at each timepoint. State mental well-being was
measured with the SWEMBS as well (Stewart-Brown et al.,
2009; Vaingankar et al., 2017). For this purpose the recall
period in the instruction was changed to refer to the past 2 h.

The SWEMBS was used because it is a well-validated
and relatively short measure of well-being. Furthermore, to
our knowledge, there are no appropriate single-item scales
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for well-being. These items than usually assess well-being
in a limited way, for example by solely asking about hap-
piness (Griffiths & Stefanovski, 2019; Stieger et al., 2021)
or including positive affect items. However, we were inter-
ested in a more comprehensive assessment of well-being,
also including eudaimonic components of well-being. Visual
analogous scales were used for the other questions, as they
have some advantages compared to discrete response scales,
including higher precision and more variability in responses
(Studer, 2012). Single-item VAS scales have also frequently
been used in psychological studies to make assessments
(Huang et al., 2020; Stieger et al., 2021; Williams et al.,
2010) and VAS scales are also used in experience sampling
research (e.g., Maes et al., 2015; Nisenbaum et al., 2010;
Palmier-Claus et al., 2019). We decided to aggregate the
anxiety and depression measures, since previous studies
validating the two continua model also often use general
symptom measures to operationalize mental illness and not
specific ones such as depression or anxiety measures (e.g.,
Franken et al., 2018; Iasiello et al., 2019; Lamers et al.,
2015; Westerhof & Keyes, 2010). Therefore, aggregating
depression and anxiety in the current study better resembles
how the dual continua model is applied in the literature and
how it has been validated before. Furthermore, we aimed to
increase the reliability of the latent psychological distress
scores by using two instead of only one effect indicators.

To determine the internal consistency of the state meas-
urements, an approach based on generalization theory out-
lined by Bolger and Laurenceau (2013) was used. For this
approach, a random effects ANOVA with item scores as
dependent variable and random effects for person, time and
item and higher order interactions of these effects was speci-
fied. The variance components from this model can then be
used to determine whether within-person change is assessed
reliably (Bolger & Laurenceau, 2013). Using this method,
we found a reliability of 0.82 and 0.70 for the SWEMBS and
distress measure, suggesting that within-person change can
be measured reliably with the state measures.

Data Analyses

All analyses were conducted in R (R Core Team, 2020).
Multilevel mixed models were used to analyze the data,
which can adequately handle missing values and the nested
structure of longitudinal data. The nlme package was used
to run mixed models (Pinheiro et al., 2020), and ggplot2 was
used to visualize between- and within-person associations.
From the total 34 recruited students, three participants were
excluded from the analysis because they did not fill in the
baseline questionnaire. In line with common ESM practice
(Conner & Lehman, 2012), 6 additional participants who
completed less than 50% of the daily assessments were also
excluded from the analysis. The remaining dataset included
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1014 timepoints, of which 110 rows contained missing val-
ues (10.8%). Validity of the state measures was examined
using two separate multilevel models with the average base-
line scores for distress or mental well-being as fixed effects
and momentary observed distress or mental well-being
from the first week of measurements as dependent variable.
A strong positive association was found between baseline
and momentary mental well-being (3=.52, p <.001), and
a weak borderline significant association between baseline
and momentary psychological distress (§=.24, p =.098).

To disaggregate between- and within-person associa-
tions, the traditional strategy of person-mean centering in
combination with multilevel modelling was used (Bolger
& Laurenceau, 2013; Curran & Bauer, 2011; Van de Pol
& Wright, 2009; Wang & Maxwell, 2015). This was done
as follows: one average score of mental well-being across
all observations was calculated for each participant, result-
ing in a person mean for each participant. The person mean
was then subtracted from the momentary mental well-being
score at each observation, resulting in person-mean centered
scores for each time point. This variable reflects the vari-
ability of each person around their own mean and can be
used to examine within-person associations. Person-mean
centering eliminates all between-person variability, making
it possible to effectively disaggregate between- and within-
person variance (Curran & Bauer, 2011; Hamaker, 2012;
Hamaker et al., 2007).

In the first model, time-varying state well-being was
entered as fixed covariate and time-varying state psychologi-
cal distress was entered as dependent variable. The resulting
regression coefficient in this model represents a weighted
average of both between- and within-person association, as
it purely reflects the associations of well-being and distress
across all observations, without distinguishing variability
between and within subjects. In the second model, time-
invariant person-mean and time-varying person-mean cen-
tered scores were entered simultaneously as fixed covariates
in the model, and time-varying observed psychological dis-
tress was again entered as dependent variable. This model
distinguishes between- and within-person associations, with
the resulting regression estimate of the person mean repre-
senting the between-person association, while the estimate
of the person-mean centered score represents the within-
person association. Both models were additionally run with
timepoint included as additional fixed covariate, to examine
whether coefficients obtained from the models substantially
differ when controlling for a potential effect of time (Bolger
& Laurenceau, 2013). To determine whether aggregating
state anxiety and depression into one composite measure of
psychological distress substantially changes the conclusions
drawn from the analyses, we conducted additional sensitivity
analyses with anxiety and depression measures as dependent
variables separately.

All models were two-level models, with observations
(level 1) nested within participants (level 2). Restricted
maximum likelihood and a first-order autoregressive (AR1)
covariance matrix was used. This covariance structure was
chosen based on the assumption that correlations between
measurements decline exponentially over time, and because
AR1 showed a significantly better fit versus a model with
a variance components or compound symmetry structure
according to the log-likelihood ratio tests (p <.001). The
models included random effects for participants’ inter-
cepts and slopes. To obtain standardized regression coef-
ficients () next to non-standardized regression estimates,
the dependent variable and all variables that were used as
fixed covariates were additionally converted to Z-scores.
The strength of standardized estimates was interpreted as
small (f>.10), medium (p>.30) and large (> .50) (Cohen,
1988). Since standardizing in multilevel models is problem-
atic and remains a topic of debate (Schuurman et al., 2016;
Wang et al., 2019), we additionally obtained marginal and
conditional R? values from each model (Nakagawa & Schi-
elzeth, 2013). Given the consistent moderate to strong nega-
tive association between measures of distress and well-being
reported in previous research, one-sided p values were used
for testing both the aggregated and disaggregated associa-
tions between mental well-being and distress in the different
models.

Results
Sample Characteristics

The final sample (Table 1) comprised 25 students (56%
female) with a mean age of 23.50 (SD =2.82) years. Most of
the students had the German nationality (88%) and studied
a subject in the field of the social sciences (72%). Baseline
scores of the SWEMBS (M =24.28, SD =2.79) indicated
that the sample had an overall score of mental well-being
which was comparable to overall scores in the same age
group obtained in a previous National Health Survey (Fat
et al., 2017). Scores on the depression and anxiety subscale
of the HADS were somewhat higher compared to previous
surveys among people in the same age group (Jorngarden
et al., 2006). On average, participants completed 36.2
momentary state questionnaires (range 22—42).

Aggregated Associations between Mental
Well-Being and Psychological Distress

Figure 1 shows standardized psychological distress and
mental well-being scores across all participants for all
timepoints. Visual inspection shows quite a strong vari-
ability in both distress and well-being over time. The
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Table 1 Baseline characteristics of the included sample (N =25)

Variable M SD n %
Age 23.50 2.82 - -
Gender
Female - - 14 56
Male - - 11 44
Nationality
German - - 11 44
Australian - - 1 4
Other - - 2 8
Field of study
Social sciences - - 18 72
Natural sciences - - 1 4
Arts - - 5 20
Other/not applicable - - 15 60
Highest degree
High school - - 15 60
Bachelor - - 10 40
SWEMBS 24.28 2.79 - -
HADS-D 4.40 247 - -
HADS-A 7.08 3.23 - -

HADS-A Hospital Anxiety and Depression Scale-Anxiety subscale,
HADS-D Hospital Anxiety and Depression Scale-Depression sub-
scale, SWEMBS Short Warwick-Edinburgh Mental Wellbeing Scale

plot also suggests that there is a negative, but imperfect,
association between distress and well-being, with distress
scores generally being higher in moments when well-being
sores are comparably low. In the blended model that does
not distinguish between- and within-person associations, a
strong significant overall association between well-being

Fig. 1 Estimated marginal
means of reported psychological 0504 \
distress (dashed black line) and \
mental well-being (solid gray 0.401
line) per measurement point
(z-score standardized) 0.301
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and psychological distress was found (f=—.52, marginal
R* =0.25, p (one-sided) <.001). When including time as
additional fixed covariate in the model, time was signifi-
cantly associated with psychological distress (p =.02),
but the overall association between mental well-being and
distress did not substantially change (f =—.52, marginal
R?> =0.26, p (one-sided) <.001).

Disaggregated between and within-Person
Associations

The analyses that distinguish between- and within-person
associations showed that mental well-being and distress
were moderately significantly correlated between people
(B=—.36, marginal R* =15, p (one-sided) <.01). A some-
what stronger, but still moderate association was found
between psychological distress and mental well-being within
people (p=—.43, marginal R? =.18, p (one-sided) <.001)
at the group level. Table 2 summarizes the findings from
all models.

Again, time was positively associated with distress
in the disaggregated model (p =.02), but the coefficients
did not significantly change, neither for the between
(p=—.36, marginal R*> =.16, p (one-sided) <.01) nor for
the within-person association (p=—.43, marginal R*> =.18,
p (one-sided) <.001).

Fig. 2 visualizes the association between distress and
well-being between and within individuals. Although
results from the models indicate that at the group level
the association is similar between and within people (in
magnitude), the right plot (panel B) of this figure shows
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Table 2 Overall associations between time-varying mental well-being and psychological distress (Model 1) and disaggregated between- and
within-person associations between mental well-being and psychological distress (Model 2)

Model Predictor Estimate (95% CI) Standardized estimate (95% CI) Marginal R F-value (df) p value
Well-being —1.93 (-2.401 to —1.47) —.52 (-.64 to —.39) 0.25 65.74 (878) <.001

2 Well-being PM —2.36 (—3.80 to —0.92) —.36 (—.58to —.14) 0.15 11.40 (23) .003
Well-being PMC —1.93 (-2.42to —1.44) —43 (-.54 t0 —.32) 0.18 59.45 (878) <.001

CI confidence interval, df Degrees of freedom, PM Person-mean, PMC Person-mean centered, Model 1 =Time-variant observed psychological
distress is the dependent variable, time-varying observed mental well-being is included as fixed covariate. This model does not clearly disaggre-
gate between- and within-person associations. Model 2 =Time-variant observed psychological distress is entered as dependent variable, person-
mean and person-mean centered are entered simultaneously as fixed covariates. This model clearly disaggregates between- and within-person
associations between psychological distress and mental well-being. In this model, the effect of the person-mean represents the between-person
association, the effect of the person-mean centered variable represents the within-person association. One-sided p-values are reported in this

table

Plot A: Between-person association
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Fig.2 Between-person (Plot A) and within-person association
between psychological distress and mental well-being. Note. The
dashed lines represent the overall regression line (fixed effect) of the

considerable inter-individual variability in the magnitude
of this association. Most of the individual slopes indicate
that there is a negative (or at least not positive) association
within individuals. However, there are also individuals for
which the association does seem to be substantially differ-
ent compared to the overall within- and between-person
association (i.e., stronger or weaker). This suggests some
degree of universality of the association between well-
being and distress, but also illustrates that the association
is not equally present within each individual.

Plot B: Within-person association

1001
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80 1

Psychological distress

48 5 42 9 6 3 0 3 6 09
Well-being person-mean centered

between- and within-person association. In Plot B, the solid black
lines indicate individual slopes for each participant for the within-
person association between distress and well-being

Sensitivity Analyses

The sensitivity analyses with anxiety and depression
separately as dependent variables showed similar results.
The aggregated association between mental well-being
and anxiety was significant (p=—.35, marginal R> =.13,
p (one-sided) <.001), and so was the between-person
(p=—.28, marginal R? =.12, p (one-sided) =.02) and
within-person association (p=—.28, marginal R*> =.07, p
(one-sided) <.001). For the relationship between depression
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and well-being, a significant aggregated (p=—.55, marginal
R? =32, p (one-sided) <.001) as well as between-person
(p=—.20, marginal R* =.04, p (one-sided)=.01) and
within-person association (p=—.48, marginal R*> = .23, p
(one-sided) <.001) was found.

Discussion

The objective of this study was to examine the association
between psychological distress and mental well-being and
explicitly distinguish between- and within-person associa-
tions of these constructs. By doing so, we aimed to further
validate the universality and applicability of the widely
used dual continua model of mental health (Keyes, 2002;
Keyes, 2005), assuming discriminant validity of psychologi-
cal distress and mental well-being (Iasiello & Van Agteren,
2020). For this purpose, intensive longitudinal data collected
in daily life through experience sampling was utilized and
analyses were performed that can distinguish between- and
within-person associations (Curran & Bauer, 2011; Ham-
aker, 2012).

In the model that explicitly disaggregates between- and
within-person associations, we found a moderate nega-
tive association of distress and well-being between and
within individuals. The overall association was compara-
ble in magnitude on both levels of analysis. The significant
between-person association suggests that people with higher
distress than others have lower well-being on average. The
overall strength we found for this association was relatively
comparable to previous studies examining the association
between distress and well-being (e.g., Grant et al., 2013;
Keyes, 2005). In this context, a considerable amount of
prior research examining the dual continua model between
persons provides evidence that distress and mental well-
being are related, yet distinct dimensions of mental health
(Franken et al., 2018; Iasiello & Van Agteren, 2020; Keyes,
2005; Keyes et al., 2008). The fact that we also found that
distress and well-being were related between persons, but
not strongly enough to suggest that they represent two sides
of the same continuum, further supports those previous stud-
ies and the notion that distress and well-being rather repre-
sent two distinct dimensions of mental health (Keyes, 2005).

We also found a moderate negative association between
distress and well-being within people. This negative within-
person association indicates that when a person scores
higher in psychological distress than his or her own aver-
age, this person also tends to experience lower well-being
in that moment. This association therefore allows to unam-
biguously draw conclusions about the relation of distress and
well-being within people, as it eliminates all between-person
variance and solely examines variability that occurs around
means of individuals (Curran & Bauer, 2011; Hamaker,
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2012; Hamaker et al., 2007). This is relevant, as it has been
convincingly argued that associations found on a between-
person level can only be generalized to processes occurring
within individuals under strict assumptions of ergodicity
(Curran & Bauer, 2011; Hamaker, 2012; Hoffman, 2007).
At the group level, the magnitude of the within-person asso-
ciation was similar to the correlation found between people
in the current and previous studies (Grant et al., 2013; Keyes
et al., 2008). This suggests that psychological distress and
well-being are also moderately related within people, but
the strength of the association was also not strong enough
to assume that distress and well-being are two completely
distinct ends of one continuum (Keyes, 2005). Therefore,
these findings offer some first evidence that the dual con-
tinua model also seems to hold when examined within
people. This not only increases our knowledge on the rela-
tionship between psychological distress and well-being, but
also further increases the applicability and universality of
this widely used model. One specific finding to discuss in
this context is that we did not find a significant correlation
between trait and state measures of psychological distress.
While this could be a sign for questionable validity of the
state measures, it could also simply come from the fact
that the trait and state measures for psychological distress
were rather different in their nature and content. Further-
more, correlations between traits and aggregated states from
repeated measurements should not alone be considered to
judge convergent validity of an ESM measure (Rauthmann
et al., 2019). The sensitivity analyses additionally showed
that the conclusion that can be drawn from the analyses did
not change when anxiety and depression were analyzed
separately, since well-being was significantly — but not too
strongly — related with both anxiety and depression. This
suggests that the two-continua model also holds when exam-
ining specific dimension of distress, instead of one overall
score.

Interestingly, we did find substantial inter-individual vari-
ability in the association between psychological distress and
well-being. Within some people this association seemed not
to be present at all, while for some people it seemed con-
siderably stronger compared with the overall association.
This suggests that the assumption of the dual continua model
might not necessarily hold for each individual. Psychologi-
cal distress and well-being appear rather the same for those
people showing a relatively strong correlation. In those
cases, mental health might rather be described as two oppo-
site ends of the same continuum. Another explanation for
this inter-individual variability could be that the idea people
have about well-being and distress differs quite substantially,
which might affect their responses to the questionnaires. It
could for example be that some people think of mental well-
being as the absence of symptoms, while others do not. It
could also be that well-being measured with the SWEMBS
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showed less variability than psychological distress meas-
ured with VAS scales, which could have suppressed the
correlations, at least for some of the participants. Nonethe-
less, these findings could have important implications for
applied research and interventions aimed at improving men-
tal health, as this would mean that for some individuals dis-
tress and well-being would not need to be considered distinct
outcomes of treatment as previously suggested (e.g., De Vos
et al., 2018; Franken et al., 2018; Trompetter et al., 2017).

Implications and Future Directions

Our findings provide preliminary evidence that psychologi-
cal distress and well-being are only moderately associated
when specifically examining this association within indi-
viduals. This suggests that the widely used dual continua
model of mental health does not only hold when examined
between people, but also when examined within people.
This is relevant for (clinical) practice, as it indicates that
interventions should focus on both ameliorating clinical
symptoms but also promoting positive capacities. However,
for future studies it might be interesting to further examine
the difference in between- and within-person associations in
different groups or (cultural) contexts to see whether these
conclusions also can be generalized to other groups. Another
important implication is that we found that the magnitude
of the relationship between distress and well-being seems to
substantially vary for different people. This suggests that the
assumption of the dual continua model does not necessarily
hold for each individual. This could have important implica-
tions for treatment, since this could mean that distress and
well-being do not necessarily have to be considered different
outcomes of interventions for all people. It could also be
interesting to explore prognostic factors influencing the rela-
tionship between psychological distress and well-being. This
could help to determine why distress and well-being are so
strongly related for some people, while this seems not to be
the case for other people. It could be, for example, that peo-
ple in whom this association is not that strong, tend to have
more resources protecting their well-being from the impact
of distress. One example of potential factors that could be
examined is this context are emotion regulation strategies
(Gross, 1998; Kraiss et al., 2020).

Limitations

Some limitations should be considered when interpreting the
current findings. First, the sample was limited to a mainly
German university student population from one specific uni-
versity. Although experience sampling studies generally do
not aim to be representative, this limits generalizability of
the current findings and the sampling strategy might have
increased the chance for selection bias (Etikan et al., 2016).

The fixed sampling scheme we used has the advantage of
being more convenient and less interfering for participants,
which is likely to increase compliance. However, com-
pared to a random sampling scheme, it potentially leads to
increased reactivity and less ecological validity, since ques-
tionnaires are only triggered during specific moments of
the day (Conner & Lehman, 2012; Dejonckheere & Erbas,
2021). Second, despite the collection of intensive longitudi-
nal data, only correlational conclusions can be drawn from
the current analyses, while no conclusions about causality
or temporal precedence can be made. Third, data for this
study was collected during the first COVID-19 lockdown in
April 2020. Research suggests that levels of depression and
anxiety increased in this time (Jung et al., 2020), and we do
not know how this might have influenced the associations
between well-being and psychological distress. Therefore,
replication of the results is required.

Conclusion

To our knowledge, this is the first study validating the dual
continua model of mental health by explicitly examining the
relationship between psychological distress and mental well-
being within people. Our findings suggest that, at the group
level, the dual continua model also seems to hold when
examining the association between psychological distress
and mental well-being within individuals. Yet, we also found
that the association between distress and mental well-being
can be substantially different for individuals, providing pre-
liminary evidence that the assumption of the dual continua
model might not be applicable for everyone. This study is
an important step towards validating the applicability and
universality of this widely used model, as it shows that the
dual continua model in general also seems to hold on the
level it is actually about, namely within individual people.
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