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Abstract 

Objective: The two-continua model proposes mental health as a complete state by 

considering psychopathology and mental well-being as being related but distinct constructs. 

While previous research has proven the model in cross-sectional studies between persons, 

there is less knowledge about the relationship between psychopathology and well-being 

within persons over time. In addition, recent studies have shown the potential of general self-

efficacy to buffer against stressors and raised the interest to examine its protective 

mechanisms within the two-continua model. Methods: This study used experience sampling 

data from 25 university students (aged 19–32 years) reporting on 905 everyday-life situations 

over the course of two weeks (April 06 – April 19, 2020). Linear mixed models were used to 

examine the relationship between state depression and state mental well-being between and 

within persons. General self-efficacy was examined as a possible moderator of the overall 

association. Results: Findings revealed a moderate negative correlation between state 

depression and state mental well-being both between (β = –.386, p < .001) and within persons 

(β = –.543, p < .001). General self-efficacy did not significantly moderate the overall 

association. However, follow-up case analyses of single individuals with higher vs. lower 

levels on general self-efficacy showed tendencies towards the hypothesized protective role, 

that is, the association between depression and well-being was weaker for people high on 

general self-efficacy. Conclusion: This study gave a first insight into the two-continua model 

not only holding on the between-person but also on the within-person level. Study 

implications are discussed in three main contexts: promoting further within-person research of 

complete mental health, implementing knowledge of the two-continua model within persons 

in clinical settings, and further investigating protective factors for complete mental health in 

daily life, for example, by implementing interventions based on experience sampling method. 

Keywords: two-continua model, well-being, depression, general self-efficacy, 

experience-sampling method 
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The Longitudinal Relationship of Depressive Symptoms and Mental Well-Being: The 

Role of General Self-Efficacy as a Buffer? 

An Experience Sampling Study Among University Students  
It is widely known that depression has a considerable influence on a person’s quality 

of life, experienced mental well-being and mental health (Myin-Germeys et al., 2009). 

Previous findings from cross-sectional studies show that depressive symptomatology is 

especially highly prevalent among university students compared to the general population 

(Dahlin et al., 2005; Kessler & Walters, 1998; Stallman, 2010). Thus, understanding 

protective factors for depression and mental health among students is an important public 

health issue.  

Depression, Mental Well-Being and the Two-Continua Model 

Traditionally, mental health has long been defined as the absence of psychopathology, 

such as depression. This traditional medical approach aims to reduce symptoms of mental 

illness but lacks any attention to investigating factors for mental well-being (Keyes, 2002, 

2007). Recently, complete mental health has been conceptualized as not only the absence of 

mental illness but also the presence of well-being (Keyes, 2005; World Health Organization, 

2005). Mental health has been defined as “a state of well-being in which the individual his or 

her own abilities, can cope with normal stresses of life, …, and is able to make a contribution 

to his or her community” (World Health Organization, 2005, p. 2). The conceptual 

relationship of mental illness and well-being is best described in the two-continua model 

(Keyes, 2002). According to the two-continua model, both factors are related, yet distinct 

dimensions. One continuum indicates the presence or absence of mental well-being, the other 

the presence or absence of mental illness (Keyes, 2002). Thus, people can be languishing, that 

is, experiencing low well-being, even in the absence of mental illness, while others may be 

mentally ill, but still have a comparably moderate level of mental health (Keyes, 2005). Using 

confirmatory factor analyses in a representative sample of the general population, Keyes 

(2005) showed that both factors moderately correlate but can be seen as distinct dimensions of 

mental health.   

So far, the validity of the two-continua model has been proven in cross-sectional, 

single measurement studies (Keyes, 2005; Keyes et al., 2008; Kinderman et al., 2015). Such 

between-person data allows to reveal stable interpersonal associations, that is, across a set of 

individuals (Curran & Bauer, 2011). Yet, for applied psychologists in practice, it is more 

often of key interest how processes unfold within individuals over time (Hamaker, 2012). In 

turn, there is a tendency of statistical analyses falsely generalizing from group level to the 
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individual level in human subject research (Fisher et al., 2018). Concretely, the question if 

individuals experience less momentary well-being when they are more depressed than others 

(between-person association) differs from the question if individuals experience less 

momentary well-being when they are more depressed than usual (within-person association) 

(Curran & Bauer, 2011; Hamaker, 2012). Based on previous between-person data, it remains 

unclear how changes in state depression within persons affect the experience of momentary 

well-being in daily life. To prevent false generalization, it is therefore necessary to separate 

within-person from between-person associations as they are not inevitably the same 

(Hamaker, 2012). Thus, multiple measurement occasions within one individual are needed to 

inform about the relationship between state well-being and state depression in daily dynamics 

on the individual level. 

Experience Sampling Methodology in Mental Health 

One method that is particularly suitable to study the two-continua model in everyday 

life is experience sampling methodology (ESM). ESM is a within-day self-assessment design 

in which participants are prompted at certain intervals to report on their current, in-situ daily 

experiences (Larson & Csikszentmihalyi, 2014). It overcomes shortcomings of traditional 

data collection methods (Larson & Csikszentmihalyi, 2014) by a) repeated assessment of 

daily experiences, thereby enhancing ecological validity, b) minimizing retrospective bias, 

and c) allowing within-subject real time assessments. ESM hereby considers that variance on 

a within-person level is not an error but a relevant finding and shows that associations of 

phenomena can differ on whether you examine the between- or within-person level (Fisher et 

al., 2018; Yearick, 2017).  

Nowadays, the availability of mobile devices enables ESM studies to be carried out 

via mobile phone applications (Raento et al., 2009). In the mental health context, several 

studies have used ESM, for example, to examine depressive symptomatology in daily life 

among young adults (e.g., Brown et al., 2011). Regarding the two-continua model, ESM 

therefore allows a fundamental extension to cross-sectional data, capturing the dynamic 

patterns as they unfold within individuals over time (Myin-Germeys et al., 2009).  

Linking Self-Efficacy With Depression and Well-Being 

 Research on the two-continua model implicates that psychopathology and well-being 

are related but distinct, while the association can differ for different people (Keyes, 2005). 

This raises interest to underlying protective factors that might help people to feel in control of 

distress in daily life and to preserve their mental well-being. Here, especially self-efficacy is 

thought to be a key protective factor in regulating distress, such as depression (Bandura, 



DEPRESSION, MENTAL WELL-BEING AND GENERAL SELF-EFFICACY 
 

6 

1991). Self-efficacy is concerned with people’s beliefs in their capabilities to exercise control 

over their own level of functioning and over events that affect their lives (Bandura, 1991, 

2006). According to the social cognitive theory, people’s beliefs in their efficacy plays a 

pivotal role in the self-regulation of affective states (Bandura, 1997), in the vulnerability to 

depression (Bandura, 1991) and for emotional well-being (Bandura, 2006). As a relatively 

stable personality trait, general self-efficacy refers to a broad sense of personal competence to 

deal with a variety of stressful situations (Bandura, 2006; Schwarzer, 1994; Sherer et al., 

1982).  

 General self-efficacy has great utility for predicting both affective and behavioral 

outcomes and has received much attention, specifically, in psychological research. Findings 

from cross-sectional studies show that general self-efficacy is negatively correlated with 

psychological distress and depressive symptomatology (Brouwers & Tomic, 2000; Gallagher 

et al., 2011), also among college students (Jo & Lee, 2008; Quimby & O’Brien, 2006). On the 

opposite side, high levels of self-efficacy are found to contribute to well-being (Bandura, 

2006). Tong and Song (2004) found that students with a stronger general self-efficacy 

reported higher levels of well-being.  

 While general self-efficacy plays an important role in preventing depression (Jo & 

Lee, 2008; Quimby & O’Brien, 2006), it might also function as a protective factor when 

dealing with stressful circumstances and negative emotions. It is said to have a regulatory 

function which helps to create and maintain positive affective states (Luszczynska et al., 

2005). General self-efficacy has been found as a moderating factor, functioning as a buffer, 

with higher self-efficacy weakening the effects of stress on well-being (Bandura, 1997). A 

cross-lagged study (Schönfeld et al., 2019) found that the effect of daily stress on well-being 

was reduced by self-efficacy. Even though a full mediation was not obtained, this study 

supports the role of perceived self-efficacy as a protective factor for mental health.  

In the context of a repeated measurements design, a moderation model allows for 

examining whether interindividual differences in the level of general self-efficacy play a role 

in influencing the strength of the association between psychopathology and well-being over 

time. People will experience depressive symptomatology from time to time, but their beliefs 

in their capabilities of regulating distress differ from one another. Thus, this factor of general 

self-efficacy may influence the degree of how much depressive symptomatology affect their 

mental well-being. Considering the high prevalence of depressive symptoms in students, 

examining the role of general self-efficacy in daily dynamics of psychopathology and 

momentary well-being will be of interest for detecting such protective factors.  
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Aim of This Study  

As stated above, studies on the dynamics of depressive symptomatology and the 

impact on momentary well-being on the within-person level throughout daily life are scarce. 

Therefore, the current study used experience sampling data from 25 participants (aged 19–32 

years), having reported on over 900 everyday-life situations, to zoom into the relationship 

between depressive symptoms and momentary well-being within persons. An additional focus 

was placed on the role of general self-efficacy as a potential buffer in the overall relationship. 

Given the lack of within-person research on the two-continua model, it was examined in an 

exploratory fashion whether state depression is negatively associated with state mental well-

being, not only on the between-person but also on the within-person level. In line with prior 

research, it was hypothesized that interindividual differences in general self-efficacy moderate 

the overall relationship between state depression and state well-being. Specifically, higher 

general self-efficacy is expected to function as a buffer, that is, higher levels of self-efficacy 

will weaken the relationship whereas lower levels will strengthen it. 

Methods 

Participants 

This study concerns a secondary analysis of previously collected data from a research 

project at the University of Twente, the Netherlands. Convenience sampling was used in this 

study. As a type of nonrandom sampling, it allows to recruit researching subjects that are 

easily accessible to the researcher, available at a given time and willing to participate (Etikan 

et al., 2016). Inclusion criteria were (1) availability of a smartphone, (2) sufficient level of the 

English language and (3) being enrolled in university. From the total sample of university 

students (N = 34), 25 were included in the current study. Following reasons led to exclusion 

from the final study sample: (a) participants who did not fill out the baseline questionnaire (N 

= 3), and (b) participants with a participation rate under the cut-off score of 50% of all daily 

measures (N = 6). A cut-off score of 50% is in line with literature recommendations on 

analyses of ESM data (Conner & Lehman, 2012).  

 An a priori power analysis was not conducted because it is difficult to perform for 

multilevel modeling (Snijders, 2005). Power analyses for multilevel modeling are complex as 

the needed sample size depends on many parameters including the level of research interest, 

expected effect size, intra-class correlations, and because for these models power is not a 

linear function (Scherbaum & Pesner, 2019). This study’s sample size is, however, in line 

with earlier ESM research practice (van Berkel et al., 2018).  
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Design and Procedure 

 This study was approved by the Ethics Committee of Behavioural, Management and 

Social sciences from the University of Twente (#191314). It was designed and carried out by 

using the application Ethica Data (https://ethicadata.com). Ethica Data allows gathering data 

in real-world contexts, has full offline support and can be used on Android and iOS (see 

https://ethicadata.com). Before starting data collection, the study was pilot tested for 

feasibility and possible technical issues. Data collection for the study itself took place 

between April 06 – April 19, 2020. This study duration is in line with the median study 

duration of 14 days reported in literature on ESM studies on mobile devices (van Berkel et al., 

2018). Participants were invited through Ethica Data via email. During the registration 

process, participants were asked to download the application on their smartphone and to give 

online consent in the app.  

The study itself included two types of questionnaires, which is typical for ESM 

(Yearick, 2017): the baseline questionnaire and the daily surveys. The baseline questionnaire 

was sent to the participants on the first day of the study as a one-time assessment, taking 

about 10 minutes to complete. To allow some flexibility, it was possible to complete the 

questionnaire within that moment or at any other time during the study. The daily ESM 

surveys (appr. 2–3 minutes per measurement occasion) were sent to the participants based on 

a fixed timing schedule, also known as interval-contingent sampling, allowing for multiple 

measurement points per day randomly within fixed time ranges (Conner & Lehmann, 2012). 

A method specific challenge in ESM is to decide for an appropriate frequency of daily 

surveys as both the targeted within-person phenomenon and the participants’ burden needs to 

be considered (Yearick, 2017). For this study, a signal frequency of three times per day for a 

study duration of two weeks was chosen. This is in line with literature recommendations for 

typical tradeoffs, reporting an average ESM study duration of 10 days with about three signals 

per day (Yearick, 2017). As some distance between time intervals for the daily surveys is 

recommended (Conner & Lehman, 2012), the daily questionnaires were sent as follows: in the 

morning (between 10 am – 1 pm), in the afternoon (between 3 – 6 pm), and in the evening 

(between 8 – 12 pm). The design choice of a fixed timing schedule enabled participants to 

include the questionnaires into their daily routines and may increase response rates (Conner & 

Lehmann, 2012). In addition, reminders are highly recommended in ESM literature to 

increase participants’ compliance (Yearick, 2017). If participants did not react to the fixed 

push surveys, notifications were sent as a reminder after 90 minutes via the Ethica Data app.  

For a visualization of the study design, see Figure 1. 
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Figure 1 

Design and Materials of the Study 

 

 

 

 

 

 

 

 

 

 

 

Note. The time points in brackets (ESM surveys) indicate maximum availability of surveys. 

Only study-relevant measures are illustrated in the figure. ESM = Experience Sampling 

Methodology; SWEMWBS = Short Warwick-Edinburgh Mental Well-being Scale (Stewart-

Brown et al., 2009). 

 

Measures 

As the data were collected for different research projects, a range of variables were 

included in the study. In this method section, only study-relevant variables for the current 

thesis are described. Demographics were assessed in the baseline questionnaire, including 

age, gender, nationality, and educational level. 

State Depression 

State depression was measured by one single-item visual-analogue scale (VAS) 

focusing on the momentary mood in the daily surveys (“To what extent do you feel down 

right now?”). It was self-reported by the participants ranging from 0 (not down at all) to 100 

(extremely down). A study by Lesage and colleagues (2012) highlights the discriminative 

sensitivity and construct validity of the VAS, reporting a correlation of .45 with the 

depression subscale of the Hospital Anxiety and Depression Scale.  

State Mental Well-Being 

 For assessing mental well-being at state level, the Short Warwick-Edinburgh Mental 

Well-being Scale (SWEMWBS; Stewart-Brown et al., 2009) was used in the daily surveys. 

The short form of the questionnaire has been preferred due to its good psychometric 
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properties and its convenience for assessing well-being (Smith et al., 2017). It is highly 

correlated (r = .95) with its original 14-item version (Fat et al., 2017) and shows good internal 

consistency (Cronbach’s α = .89; Vaingankar et al., 2017). Participants indicated their 

agreement on seven statements (e.g., “I’ve been feeling optimistic about the future”, “I’ve 

been dealing with problems well”) on a 5-point Likert scale ranging from 1 (none of the time) 

to 5 (all of the time). The 7 items of the SWEMWBS referred to reporting on a state over the 

past 2 hours. They were summed up to form the dimension score for momentary well-being 

for each person’s measurement point. Higher sum scores are indicative for higher mental 

well-being, with a range from 7 to 35. The scale in this sample showed good internal 

consistency for the repeated measurement data (Cronbach’s α = .83). 

General Self-Efficacy  

 The General Self-Efficacy Scale (GSE; Schwarzer & Jerusalem, 1995) was utilized in 

the baseline questionnaire to measure the participants’ general level of perceived self-

efficacy. The GSE consists of 10 self-descriptive statements about feelings and thoughts in 

various situations, referring to people’s overall, trait-like, perception of self-efficacy. 

Exemplary statements of the scale are “I can always manage to solve difficult problems if I 

try hard enough” or “I can remain calm when facing difficulties because I can rely on my 

coping abilities”. Participants indicated their agreement with each statement on 4-point Likert 

scales ranging from 1 (not at all true) to 4 (exactly true). High reliability, stability, and 

construct validity of the GSE scale were shown in earlier studies (Leganger et al., 2000). The 

general score for self-efficacy was calculated as the mean of relevant items from the baseline 

questionnaire. A higher score represents a higher level of perceived general self-efficacy. The 

scale in this sample showed good internal consistency (Cronbach’s α = .87). 

Data Analysis  

The data from Ethica were imported to R (R Core Team, 2018) for all statistical 

analyses. Both the ESM and the baseline datasets were merged with the dplyr package 

(Wickham et al., 2018) by persons’ ID code and the study-relevant variables extracted to a 

new data frame. Not fully completed ESM surveys (participants clicked on the survey but did 

not fill it out), were removed. First, descriptive statistics were investigated. Raw data were 

then plotted (e.g., spaghetti and scatter plots) for visualization purposes.  

The main hypotheses were then tested by using multilevel modeling with the nlme 

package (Pinheiro et al., 2021). Multilevel models (MLM) are particularly useful for 

providing more robust statistical inferences about within-person associations (intraindividual 

covariation) and between-person differences therein (Bolger & Laurenceau, 2013). MLM 
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appropriately consider the measurements nested within participants. Such models additionally 

allow to disaggregate between- and within-person variants (Myin-Germeys, 2009), in this 

case to distinguish between the between- and within-person covariate of state depression 

(Curran & Bauer, 2011). Compared to classical analyses procedures, MLM can handle the 

complexity involved in ESM data, for example, large numbers of randomly missing data 

(Myin-Germeys, 2009). 

 Two-level models were computed with repeated measurements (level 1) nested within 

individuals (level 2) by the following steps. First, the Intraclass Correlation (ICC) was 

estimated based on a random intercept-only model with state well-being as dependent 

variable. As the ratio of the random intercept variance (between-person) to the total variance 

(between- and within-person; Bolger & Laurenceau, 2013), the ICC computes the level of 

nonindependence to justify multilevel models. Concretely, it aims to ensure that there is 

enough within-person variance to model (Bolger & Laurenceau, 2013). To disaggregate 

within- and between-person variability of the predictor variable state depression, the person 

means (PM) and person-mean centered (PMC) scores of the variable were computed as a 

second step (Curran & Bauer, 2011). All continuous variables were also z-standardized. This 

allowed to compare the different scales of state depression and state well-being and to obtain 

standardized regression estimates for the MLMs. Next, for examining the research question, 

both covariates of the predictor state depression, that is, the PM and PMC scores, were 

included into the model as fixed effects. Here, the PM depression score represented the 

between-person association and the PMC depression score the within-person association with 

state well-being. A random intercept fixed slope model was compared with a more complex 

random intercept plus random slope model allowing the effect of the person-mean centered 

parameter to vary across persons. The more complex model was chosen as it showed a better 

fit, x2 (2) = 36.31, p <.001.   

For testing the hypothesis, the main effects of state depression, general self-efficacy 

and their interaction (state depression x general self-efficacy) were included into the model as 

fixed effects. Again, the more complex random intercept random slope model yielded a better 

fit than the model with a random intercept only, x2 (2) = 35.91, p = <.001, allowing the effect 

to vary across persons.  

For all mixed models, the first-order Autoregressive structure, AR(1), was used to 

specify a covariance structure. It was decided for this type, based on (1) its assumption of 

homogeneous variances and correlations that decline exponentially with distance (Kincaid, 

2005), (2) comparing the absolute log-likelihood values of the AR(1) structure versus the 
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compound symmetry structure and (3) making the models as parsimonious as possible. 95%-

confidence intervals are reported for the estimates of all main results. Additionally, 

assumptions were checked for multilevel modeling. Here, a variation of the Levene’s Test 

was run to check for homogeneity of variance. This test considers the multilevel data structure 

(see Palmeri, n.d., for an overview). Concretely, the model residuals were extracted and their 

absolute value was squared. Then, an analysis of variance of the between subject residuals 

was run to check for homogeneity of variance (i.e., p > .05). 

For visualizing the association of state depression and state well-being over time, plots 

for the group level and for specific individuals were computed as follows: First, estimated 

marginal means (EM means) were calculated from the MLM by using the function emmeans 

from the emmeans package (Lenth et al., 2021). For plotting the EM means per timepoint, 

time was included as a fixed factor in the model. For the exploratory case analyses, the same 

steps were followed to plot the fluctuation of state depression and state well-being for specific 

individuals. Here, time and the persons’ ID was included as fixed factors. A correlation was 

also run on all measurements for these persons separately to support the visualization with the 

Pearson correlation coefficient.  

Results 

Preliminary Analyses 

The participants ranged in age from 19 to 32 (M = 23.52, SD = 2.82) years and 56% 

were women. In total, 40% of participants had already obtained a bachelor’s degree and 60% 

a high school degree. In the data, a total of 905 fully completed daily questionnaires were 

included. Out of a maximum of 39 available surveys per person (13 days x three surveys per 

day), averagely 36.21 surveys were completed per person. When exploring the distribution of 

the variables state depression and state well-being over time, overall high well-being scores 

(M = 25.35, SD = 3.66, range: 14–32) and rather low depression scores (M = 16.49, SD = 

14.59, range: 0–62) were obvious. Compared with representative scores for the German 

version of the General Self-efficacy scale (Schwarzer et al., 1997), the average level of 

general self-efficacy was quite high (M = 30.76, SD = 3.66, range: 25–38).    

Visual Exploration of State Depression and State Well-Being  

A visualization of the overall fluctuation between the main study-relevant variables 

state depression and state well-being over time can be found in Figure 2. The plot suggests an 

overall negative association between both variables across individuals over time.  

 

 



DEPRESSION, MENTAL WELL-BEING AND GENERAL SELF-EFFICACY 
 

13 

Figure 2 

Fluctuation of State Depression and State Well-Being Across Participants Over Time 

 
Note. EM means = Estimated marginal means. The EM means were calculated from the z-

standardized state variables. Time represents the multiple measurement points over the period 

of two weeks (April 06 – April 19, 2020). 

 

Association between State Depression, State Well-Being and General Self-Efficacy  

The assumptions for the tested LMM were partly fulfilled. Visual inspections of the 

QQ plots indicated that the residuals were normally distributed. A variation of the Levene’s 

Test for multilevel structures, however, showed that an equal variance of the residuals across 

groups, i.e., the subject level, could not be assumed, all Fs (1, 903) > 6.103, all ps < .014. An 

inspection of plotting the model-predicted values against the observed ones indicated that the 

assumption of linearity was not fulfilled (see Appendix A, Figures A1 – A4 for all plots). 

Although the assumptions for MLM were only partly fulfilled, this master project relied on 

the general belief that estimates of the fixed effect part of the multilevel model are quite 

robust to violations of assumptions (Maas & Hox, 2004). 

All results for the multilevel models are found in Table 2. Regarding the research 

question, a significant negative association was found both for the within-person and 

between-person level parameters of depressive symptoms and well-being. For the between-

person level, higher rates of depressive symptomatology compared to the average group level 

were moderately associated with a decrease in state mental well-being (β = –.386 [–.571, –

.201], p < .001).  
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Table 2 
        

Multilevel Analyses of the Relationship between State Depression, State Well-Being and 

General Self-Efficacy (N = 25) 

Predictor     β SE 95% CI t p 

            LL UL     

Model 1: Fixed effects of covariates 
     

State depression   
     

 Between-persons association  –.386 0.089 –.571 –.201 –4.314 <.001 

 
Within-person association  –.543 0.053 –.648 –.438 –10.147 <.001 

Model 2: Interaction       
  

    

State depression 
 

–.647 0.063 –.771 –.523 –10.234 <.001 

General self-efficacy 
 

.190 0.264 –.356 .736 0.720 .479 

State depression*general self-efficacy –.011 0.172 –.349 .326 –0.066 .947 
 

Note. The analyzed multilevel models for both hypotheses are shown. In the first model, the 

variable state depression was disaggregated into the person mean and person-mean centered 

score to indicate the between-persons and the within-person level, respectively. State 

depression, general self-efficacy and state well-being were z-standardized. The estimates 

represent the standardized beta regression coefficients. SE = Standard Error; CI = Confidence 

Interval; LL = Lower Limit; UL = Upper Limit.  

 

Regarding the within-person association, a higher level of state depression at the time 

of signal compared to the individual person’s average level was strongly associated with a 

decrease in state mental well-being (β = –.543 [–.648, –438], p < .001). The main effect of 

this within-person association is visualized in Figure 3. It is visible that an individual higher 

level of state depression (as a deviation from the participant’s average) is clearly negatively 

associated with state well-being in this moment for most participants. 

There was no interaction effect found for state depression and general self-efficacy. 

Accordingly, general self-efficacy did not moderate the relationship between the predictor 

variable state depression and mental well-being (β = –.011 [–.349, .326], p = .947). Against 

the hypothesis, the aggregated relationship between state depression and state mental well-

being was not weakened by higher levels of participants’ general self-efficacy. 

Follow-up Analyses: Zooming Into Individuals Low vs. High on General Self-Efficacy 

Although the interaction effect was not significant at the group level, exploratory case 

analyses were carried out for two participants with very high levels of general self-efficacy in 



DEPRESSION, MENTAL WELL-BEING AND GENERAL SELF-EFFICACY 
 

15 

the sample (> 0.5 z-score) and three participants with the lowest levels of self-efficacy (< 0.5 

z-score). EM Means of both state variables depression and well-being were plotted for each of 

them. The regression coefficient was determined to support the visualization. 

 

Figure 3 

Within-Person Association of State Depression and State Well-Being

 
Note. The main effect for the person mean-centered (PMC) parameter of the within-person 

association between state depression and state well-being is visualized. For this figure, PMC 

scores were calculated for both outcome and predictor variable. Each line represents one 

participant.  

 

For the two individuals with high levels of general self-efficacy, the graphs visualize a 

small negative correlation according to Cohen (r = –.14, r = –.23; see Figure 5 and 6). For 

example, the graph for individual 25830 (Figure 6) shows fluctuation with sometimes a clear 

negative association between both state variables (e.g., measurement 8 and between 20–30), 

sometimes no visual association (e.g., measurements 35–38) and sometimes even a positive 

association (e.g., measurements 0–3).  

For the three individuals with the lowest levels of self-efficacy, however, the graphs 

visualize a large correlation between state depression and well-being according to Cohen (r = 

–.65, r = –.79, r = –.87; see Figure 7, 8 and 9). The lines are very symmetrical while both 

state variables still differ in their fluctuation between individuals, for example, when 

comparing the graph of individual 25835 (Figure 7) and individual 25824 (Figure 9).  
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Figure 5 

Case Visualization for Individual ID = 25840 with High Level of General Self-Efficacy  

 

 

 

 

 

 

 

 

 

 

 

 

Note. EM Means of well-being and depressive state per measurement point are shown. The 

EM means were calculated from the z-standardized state variables. A high level of general 

self-efficacy is indicated by > 0.5 z-score across the study sample.  

 

Figure 6 

Case Visualizations for Individual ID = 25830 with High Level of General Self-Efficacy 

 

 

 

 

 

 

 

 

 

 

 

Note. EM Means of well-being and depressive state per measurement point. The EM means 

were calculated from the z-standardized state variables. A high level of general self-efficacy 

is indicated by > 0.5 z-score across the study sample. 
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Figure 7 

Case Visualization for Individual ID = 25835 with Low Level of General Self-Efficacy  

 

 

 

 

 

 

 

 

 

 

 

Note. EM Means of well-being and depressive state per measurement point. The EM means 

were calculated from the z-standardized state variables.  A low level of general self-efficacy 

is indicated by < 0.5 z-score across the study sample. 

 
Figure 8 

Case Visualizations for Individual ID = 25808 with Low Level of General Self-Efficacy 

 

 

 

 

 

 

 

 

 

 

 

Note. EM Means of well-being and depressive state per measurement point. The EM means 

were calculated from the z-standardized state variables. A low level of general self-efficacy is 

indicated by < 0.5 z-score across the study sample. 
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Figure 9 

Case Visualizations for Individual ID = 25824 with Low Level of General Self-Efficacy 

Note. EM Means of well-being and depressive state per measurement point. The EM means 

were calculated from the z-standardized state variables. A low level of general self-efficacy is 

indicated by < 0.5 z-score across the study sample. 

Discussion 

The present study examined the relationship between state depression and state mental 

well-being in daily life of university students. While previous cross-sectional studies have 

given strong support for the two continua-model on the between-person level (Keyes, 2005; 

Kinderman et al., 2015), research lacks knowledge about its validity for within-person 

processes. To prevent false generalization in this context (Fisher et al., 2018), this study 

aimed to zoom into the intraindividual level to examine how psychopathology and well-being 

are associated within individuals over time. An additional focus in this study was placed on 

the role of general self-efficacy as a possible protective factor in the overall relationship.  

The Two-Continua Model Between and Within Persons 

 For the exploratory research question, a negative association was found between state 

depression and state mental well-being both across participants (i.e., between-person effect) 

and within participants (i.e., within-person effect). For the between-person level, it means that 

a higher state depression in general serves as a moderate predictor for a decreased state well-

being at the group level. This goes in line with previous literature on the two-continua model. 

This research line supports the idea that mental health and mental illness make related-yet-
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distinct contributions to our understanding of complete mental health (Keyes, 2005, 2007). 

The absolute strength found on the between-level in our repeated measurement design (β = –

.386) is a little weaker than the one reported (β = –.53) in the confirmatory factor analysis of 

the two-factor structure by Keyes (2005) from representative cross-sectional data. Another 

replication of the hypothesized two-continua structure from cross-sectional data reports a 

quite similar strength of association compared to our findings (β = –.33; Keyes et al., 2008). 

Our finding can also be integrated into previous research of validating the two-continua 

model on the group level among students (Renshaw & Cohen, 2014).  

The negative association between state depression and state well-being within persons 

indicates that an individual’s higher state of feeling depressed than his or her usual level 

serves as a strong predictor for a decrease in mental well-being in this moment. Here, the 

strong, though not perfect, association of depressive symptoms and momentary well-being 

within persons gives first insight into the two-continua model also holding within persons 

over time. Both continua are seen as related but not that strongly correlated to assume that 

mental health and mental illness are two ends of one continuum (Keyes, 2005).  

Interestingly, the findings reveal that the association within participants was clearly 

stronger (strong correlation according to Cohen, 2013), as opposed to the moderate between-

person association. The discrepant magnitudes of association between and within persons 

might be explained by the fact that between-person associations do not capture individual 

differences and the subtle processes taking place within persons (Hamaker, 2012; Snippe et 

al., 2016), such as self-regulatory processes within individuals. For instance, in a state of 

depression, individuals are said to get stuck in a self-regulatory cycle which is associated with 

excessive self-focus (Mor & Winquist, 2002). Here, findings from a previous ESM study 

show that momentary self-focus is associated with concurrent levels of negative affect within 

persons (Mor et al., 2010). This might, in turn, hinder to maintain a high level of well-being in 

this moment. The other way round, our findings revealed individual differences, by showing 

that the association between psychopathology and well-being differed for different individuals 

as well as within them over time. This perspective may be integrated into previous research 

on dynamics in affective states and their regulation within persons over time (e.g., Hamaker, 

2012; Röcke & Brose, 2013). A key assumption is that emotion regulation helps to recover 

from stressors and return to individual baseline levels (Kuppens et al., 2010; Röcke & Brose, 

2013). On the one hand, momentary well-being might decrease in a moment when as a person 

feels more depressed than usual. On the other hand, it means that momentary well-being is 

not meant to be completely determined by an individual’s momentary depressive mood. It 
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might be also sensitive toward rewarding environmental cues or other psychological 

variables. Here, studies using multiple measurement designs are still lacking on the two-

continua model. Concurrently, an ESM study, examining fluctuations of depression within 

persons over time, suggests that physical and social behaviors have positive affective 

implications for mental health within individuals with depression (Snippe et al., 2016).  

Given the overall strong negative association on the within-person level, our finding 

reveals the importance of taking a more nuanced look at how psychopathology and well-being 

are related within individuals over time. This level analysis is highly valuable and inevitable, 

especially when aiming to integrate the two-continua model in daily work with individuals 

(Curran & Bauer, 2011, Hamaker, 2012).  

The Role of General Self-Efficacy as a Protective Factor? 

 In contrast to our hypothesis, general self-efficacy was not found to be a moderator in 

the association between state depression and state well-being on the group level. Hence, a 

higher level of general self-efficacy did not reduce the effect of depression on mental well-

being. There may be several reasons for not revealing a moderating role. First, the variable 

general self-efficacy was found to have a rather small variance in the study’s sample 

population compared to representative scores of the General Self-efficacy scale in a sample of 

German university students (Schwarzer et al., 1997). A small sample variance tends to 

substantially diminish the statistical power for detecting moderating effects (Memon et al., 

2019). Secondly, the distribution of both state variables depression and well-being could most 

probably not be approximated by the normal. The study’s sample showed overall rather low 

levels of depression and quite high levels of momentary mental well-being (see Appendix B, 

Figures B1 and B2). This may lead to limited informative value of the main statistical 

analyses including an interaction effect for state depression and general self-efficacy. Third, 

from a theoretical perspective, there is an ongoing debate questioning the role of general self-

efficacy and its universal protective effects (Bandura, 2012). A line of argumentation states 

that persons with high levels of self-efficacy may invest less into resources and self-care due 

to a lower discrepancy between planned goals and perception of own strengths (Powers, 

1991). A person with high perceived self-efficacy might therefore be less prepared to use 

those optimistic self-beliefs for maintaining mental well-being, or in turn, weakening the 

effects of depressive symptomatology.  

However, interestingly, the post-hoc case analyses showed tendencies towards the 

hypothesized protective effect of general self-efficacy. In detail, the association between state 

depression and state well-being was shown to be weaker for two individuals with the highest 
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level of general self-efficacy from the sample and stronger for three individuals with the 

lowest score on general self-efficacy. This means that general self-efficacy might have a 

buffering function for the effect of depression predicting well-being. Even though there 

cannot be drawn any statistically based conclusions from the case analyses, those exploratory 

findings go in line with literature on the protective mechanisms of general self-efficacy for 

mental well-being (Bandura, 1997; Schönfeld et al., 2019). Thus, to detect a potential 

moderation of general self-efficacy in multilevel analysis, this study was possibly 

underpowered and a power analysis for a required sample size will be needed in future 

studies. For statistical power, moderation analyses need at least three to four times the sample 

size sufficient for main effects (Shieh, 2009; Shieh & Jan, 2015).    

Strengths and Limitations 

There are several strengths of the current study. A main strength is the use of 

experience-sampling data that compromise reports on over 900 everyday-life situations with 

an average of respective 36.21 surveys per person covering both negative and positive mental 

health states. By using this multiple measurement design, this ESM study was able to take a 

closer look at psychological processes that unfold within individuals over time in their daily 

lives. In this context, the additional statistical benefit of distinguishing the intraindividual 

from the interindividual level of data analysis adds to the study’s strengths (Curran & Bauer, 

2011). Another strength is that the scales SWEMWBS and GSES showed good internal 

consistency for the study’s sample. In addition, the current study showed a quite high 

response rate of about 92% of the participants in the final sample. A review on ESM reveals 

80% as a response rate of participants within a study (Yearick, 2017).  

Nevertheless, certain limitations should be mentioned when it comes to interpreting 

the results. First, the results are limited to only allow correlational interpretations but no 

causal explanations of the effects due to the naturalistic design. Second, the study sample was 

quite small in comparison with literature on ESM practice, reporting a mean sample size of 53 

(van Berkel et al., 2018). Regarding the violated assumptions of the multilevel analyses, a 

sample size of > 100 groups at level 2 would have been preferable for a more robust 

estimation of the models (Maas & Hox, 2004). Third, the convenience sampling strategy may 

come with a likelihood of selection biases and is therefore not supposed to best represent a 

population (Etikan et al., 2016). For instance, the findings might be biased in terms of cultural 

background of participants as a German students’ sample only. Cross-cultural assessments of 

the general self-efficacy scale show cultural differences in average self-efficacy scores 

(Schwarzer et al., 1997). Additionally, the sample could be biased in terms of the mental 
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health condition. People with higher levels of mental illness might have been less likely to 

participate in this study because of the relatively time-consuming and burdensome approach 

of an ESM study (Palmier-Claus et al., 2019). Therefore, the findings of the study cannot be 

generalized to general students’ population. At last, it needs to be mentioned that the data 

were collected at the beginning of the Covid-19 pandemic. Studies on mental health during 

the first lock down of Covid-19 report higher levels of depressive symptoms and lower levels 

of well-being among the general population (e.g., Jung et al., 2020). Those special 

circumstances might have strengthened the negative effect of depression on mental well-

being, for instance, as the students were confronted with the need of developing new 

adaptation and coping strategies.  

Study Implications 

In general, several study implications may be considered for both future research and 

practice. Our findings underline the claim that mental health needs to be considered as a 

complete state allowing to foster both on decreasing psychopathology but also increasing 

well-being (Iasiello et al., 2020; Keyes, 2002, 2005). By studying the model between and 

within persons, this makes it possible to derive and concretize relevant implications of 

previous cross-sectional research to applied psychological settings. 

If the two-continua model holds within persons, it implies that starting points for 

interventions can either be to decrease depressive states or to focus on increasing momentary 

well-being. For giving personalized treatment advice, a clinician or student counselor may 

work with daily diary methods to explore a clients’ individual stressors and sources for 

moments of well-being. Possible indicators for increasing well-being states could be, for 

example, when being with friends (i.e., social support; Awang et al., 2014) or when having a 

good sleep (i.e., sleep hygiene; Ridner et al., 2016). An example of integrating within-person 

knowledge into practice can be seen in a recent study investigating ESM-derived feedback in 

the treatment of depression (Kramer et al., 2014). It is an example of how ESM can be used to 

assess ecological momentary interventions with real-life assessments (ESM-I). By providing 

depressed patients with insights into individual patterns of positive affect, ESM-I served as a 

therapeutic tool to decrease depressive symptomatology (Kramer et al., 2014).  

ESM-derived feedback could also be used to further study the protective role of 

general self-efficacy for mental health in an experimental design. Accordingly, previous 

research suggests that self-efficacy can be increased by giving positive feedback about one’s 

performance (see, e.g., Zinken et al., 2008). ESM-I could therefore be used to investigate how 

feedback on one’s own performance may function as a buffer to ameliorate or maintain 
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momentary mental well-being. A possible study could, for example, include an experimental 

group receiving add-on ESM-derived feedback concerning self-efficacy beliefs, a pseudo-

experimental group participating in ESM without feedback and a control group. Such research 

design may give detailed insights into the effect of self-efficacy for mental health, as it can 

still be seen as an important target for psychological interventions to protect mental health 

(e.g., Jimenez et al., 2012).  

Further, our findings showed a strong association between psychopathology and well-

being within persons over time at the one hand, while individual differences within this 

association were revealed on the other hand. Thus, it also seems to be relevant to further 

examine protective factors that might come into play on the intraindividual level. That is, not 

all people with higher depressive symptoms than their usual level equally experience lower 

levels of mental well-being in each and every moment. It would be of interest, for example, to 

gain a deepened understanding of individuals’ capabilities of emotion regulation. A meta-

analysis by Kraiss and colleagues (2020) reports promising findings on the role of emotion 

regulation strategies for improving well-being in people with mental disorders. Here, 

individual time-series analyses may be helpful to reveal which strategies or coping styles 

might weaken the predicted effect of depression on well-being within specific individuals 

over time. The fact, that such individual differences exist highlights the need to further study 

this level of interest. This knowledge might improve clinical decision making and help to 

inform on which patient would benefit from what type of intervention (Snippe et al., 2016).  

While our findings support future research into person-tailored applications in therapy, 

a challenge is to implement such research knowledge in clinical mental health care.  

Especially new technological designs are nowadays shown to be widespread in research while 

their implementation in mental health care is limited (Trull & Ebner-Priemer, 2013). 

Therefore, future examination of useful individualized interventions based on the two-

continua model needs to ensure research utilization (see Brown & Rodger, 1999). This means 

to find ways to translate and make such newly technological designs adaptable for practical 

settings. Ways to achieve research utilization in this research field might be to conduct 

clinical trials or to integrate the knowledge base of clinicians and their understanding of 

complete mental health.  

Conclusion 

The current experience sampling study zoomed into university students’ daily 

experiences of depressive symptoms and momentary mental well-being in over 900 unique 

measurement occasions. Findings give first support for the two-continua model not only 
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holding between but also within persons over time. For further validation, multiple 

measurement studies are needed that examine the model within persons in the general 

population. Despite a non-significant moderation effect, case analyses additionally revealed 

higher levels of general self-efficacy as a potential buffer against depressive symptoms and 

call for further investigation of its claimed protective role for mental health. Finally, this study 

corroborates to examine complete mental health on the level of key interest for mental health 

care, which is understanding processes within persons in daily life. Given the comprehensive 

findings, both researchers and practitioners are encouraged to think in both directions when 

caring about individual and general mental health – specifically, with the focus on both 

ameliorating psychological distress and cultivating mental well-being.  
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Appendix A 

Assumptions for Mulilevel Models 

Figure A1 

Model 1: Model Residuals Versus Predictor 

Note. Assumption of linearity is not fulfilled for model 1 (analysis of first research question). 
 
 
Figure A2 

Model 1: Inspection of QQ Plot 

Note. The distribution of the residuals was acceptable for model 1 (with some deviation from 

the expected line of normal distribution). 
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Figure A3 

Model 2: Model Residuals Versus Predictor 

Note. Assumption of linearity is not fulfilled for model 2 (analysis of the hypothesis). 

 
Figure A4 

Model 1: Inspection of QQ Plot 

 

 
Note. The distribution of the residuals was acceptable for model 2 (with some deviation from 

the expected line of normal distribution). 
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Appendix B 

Distribution of Outcome Variable State Well-Being and Predictor State Depression 

 

Figure B1 

Distribution of the State Variable Mental Well-being Across the Sample 

 
Note. The histogram indicates a left skewed distribution for the state variable mental well-

being across the study sample.  

 

Figure B2 

Distribution of the State Variable Depression Across the Sample 

 

  

 

 

 

 

 

 

 

 

 

Note. The histogram indicates a right skewed distribution for the state variable depression 

across the study sample. 
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