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1. SUMMARY OF MAIN FINDINGS

1.1. Assessing pleasure across domains

In Chapter 2, we presented the Domains Of Pleasure Scale (DOPS), a questionnaire to measure 

pleasure among different domains. We tested the DOPS in two different samples. We found 

that pleasure could be reliably measured in the domains of social pleasure, sexual pleasure, 

perceptual pleasure, and pleasure derived from personal achievements. Measurement invariance 

across genders and educational levels was established in the largest sample, but not in the 

smaller sample. Thus, there was mixed evidence that scores can be compared between males 

and females. The DOPS single-item pleasure measure can be used to assess overall pleasure 

experiences. Correlations with other constructs indicated that this item can be interpreted as 

an overall well-being measure. Additional features of the DOPS include measuring change in 

pleasure, the cause of loss of pleasure, and the duration of loss of pleasure.

1.2. Associations between self-esteem and depressive symptoms from early 
adolescence to early adulthood

In Chapter 3, we investigated whether self-esteem during early adolescence was associated 

with depressive symptoms in late adolescence and early adulthood. In addition, we investigated 

a cascading mediational model in which approach and avoidance motivation and social 

factors were tested as cascading mediators. We found that having lower self-esteem in early 

adolescence predicted experiencing more depressive symptoms in late adolescence and early 

adulthood. This association was independently mediated by avoidance motivation and social 

problems, but not by approach motivation, social contact, or social support. The effect sizes 

were small, indicating that, although low self-esteem during early adolescence may be an 

indicator of increased risk for developing depressive symptoms, it certainly does not predispose 

to developing depressive symptoms in late adolescence and early adulthood. 

1.3. Separating between-person effects from within-person effects

In Chapter 4, we investigated the longitudinal association between self-esteem and depressive 

symptoms over 1- to 1.5-year time intervals among adolescents from three independent studies. 

Importantly, we used analytical techniques to separate between-person effects from within-

person effects. We compared the results of these Random Intercept Cross-lagged Panel Models 

(RI-CLPM) with the commonly used Cross-lagged Panel Model (CLPM), which does not separate 

between-person from within-person effects. The aggregated results over the three studies 

indicated that self-esteem and depressive symptoms have a strong between-person association. 

That means that adolescents who reported lower self-esteem than other adolescents also 

reported more depressive symptoms than other adolescents. We further found small significant 
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within-person effects from self-esteem to depressive symptoms, but not the other way around, 

thus providing support for a vulnerability model and not the scar model, although differences 

were small. The results were similar for the RI-CLPM and CLPM, but because the RI-CLPM is the 

model that matches the within-person hypotheses, this model should be used instead of the 

CLPM.

1.4. Self-esteem, pleasure, sadness, and social factors in daily life

Previous research has shown that self-esteem and symptoms of depression often co-occur. 

However, there is scarce research investigating this association during daily life. In Chapter 5, we 

investigated the association between self-esteem and two of the core symptoms of depression: 

sadness and lack of pleasure. Moreover, given that social experiences have been proposed to 

play an important role in the etiology of both self-esteem and depression, we investigated how 

self-esteem, pleasure, sadness, and social experiences are associated during daily life. This was 

investigated across two different studies. We found moderate to strong associations between self-

esteem and pleasure, and between self-esteem and sadness, when constructs were measured 

at the same moment. The association between self-esteem and pleasure was stronger than the 

association between self-esteem and sadness, suggesting that the association with pleasure 

may be the most important factor in the association between self-esteem and depression. 

Self-esteem was positively associated with less time spent alone, more social interaction, and 

a lower desire to be alone. Pleasure was positively associated with less time spent alone and 

more time spent interacting, and a lower desire to be alone. Sadness was associated with the 

desire to be alone, but very weakly with more time spent alone and fewer social interactions. 

The only temporal effects reaching the pre-specified smallest effect size of interest indicated 

that pleasure predicted higher levels of self-esteem on the next measurement moment and 

lower levels of sadness. The overall pattern of results suggest meaningful9 associations between 

self-esteem, pleasure, social experiences, and to a lesser extent, sadness, when measured at the 

same moment. The variables seem to exert little influence on each other over time. This may also 

be due to methodological constraints such as the selected time frame between assessments.

1.5. Testing sociometer theory in daily life

In Chapter 6, we investigated sociometer theory during the daily life of young adults. According 

to sociometer theory, self-esteem is part of a warning system indicating relational value, which 

is an indication of the likelihood that one is or will be accepted or rejected. We investigated 

9. Throughout the discussion, I refer to a meaningful association as an effect that is large enough to provide useful 
information about the etiology of the outcome. An effect that is judged to be not meaningful, is considered 
so small that it will probably have a negligible effect on the outcome. Thus, on its own, an effect that is not 
meaningful does not provide useful information about the etiology of the outcome on the particular time 
scale under investigation.
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whether state self-esteem and perceived acceptance were reciprocally associated during daily 

life. In addition, we investigated whether the sociometer of individuals with low trait self-esteem 

was more sensitive than those with high trait self-esteem. We found that lower levels of self-

esteem were associated with lower levels of perceived acceptance when measured on the 

same measurement moment. From moment-to-moment we found a small significant effect of 

perceived acceptance on self-esteem, but not the other way around. The associations between 

the state variables were not moderated by trait self-esteem in the main analysis. In alternative 

model specifications, trait self-esteem moderated the effects in the opposite direction than 

anticipated. In these alternative models, the sociometer of individuals with high trait self-esteem 

seemed to be somewhat more sensitive than those with low trait self-esteem. Altogether, the 

results provide weak support for sociometer theory. However, it is possible that the pattern of 

results was influenced by some notable limitations of the study. There were doubts about the 

construct validity of the self-esteem measure and the suitability of the measures. The measures 

were not well-tailored to capture changes during the day and therefore had little variance 

and thus little to predict. The most important lesson from this chapter is to carefully consider 

measurement issues during the design process of the study and to critically evaluate the 

measures before setting out to answer research questions.

2. REFLECTIONS ON MAIN FINDINGS

The main goal of this dissertation was to investigate the association between self-esteem and 

depressive symptoms and to elucidate parts of the underlying mechanism via approach and 

avoidance motivations and social factors. Given that the core focus concerns associations 

between self-esteem and depressive symptoms, I will first reflect on these associations before 

reflecting on various parts of the underlying mechanism. In the second half of the discussion, 

I will discuss methodological constraints and recommendations to improve the ways in which 

research is done.

2.1. Self-esteem and depressive symptoms - different time frames, similar 
results 

We investigated the two prevailing theoretical models specifying a direction in the association 

between self-esteem and depressive symptoms. These are the vulnerability model, which 

states that low self-esteem is a vulnerability for developing depressive symptoms (Orth, Robins, 

Trzesniewski, et al., 2009), and the scar model, which states that experiencing depressive 

symptoms results in lower self-esteem (Shahar & Davidson, 2003). A major strength of our studies 

is that we examined the association between self-esteem and depressive symptoms across 

different time frames, with time intervals between assessments ranging from multiple years to 
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just a couple of hours. This is important because associations may differ depending on the time 

frame (Keijsers & van Roekel, 2018). Another major strength is that unlike most existing research, 

we were able to investigate the associations between self-esteem and depressive symptoms on 

the level on which they are assumed to occur, namely within persons (Chapter 4 & 5).

Across studies and regardless of the time interval, we consistently found moderate to 

strong concurrent associations, and only small temporal associations, between self-esteem and 

depressive symptoms. Support for the vulnerability effect was found in all studies, at least with 

regard to significance of effects. The results of Chapter 3 showed that individual differences 

in self-esteem in early adolescence can predict changes in depressive symptoms during late 

adolescence and early adulthood. This vulnerability effect was replicated over 1- to 1.5-year 

time periods in Chapter 4, and from moment-to-moment during the day in Chapter 5. Scar 

effects could only be investigated in Chapters 4 and 5, and were less consistent. In Chapter 5, we 

found significant temporal effects from depressive symptoms to self-esteem, which were similar 

in size to the vulnerability effects. In Chapter 4, the scar effects were not significant and were 

smaller than the vulnerability effects. However, the differences between vulnerability and scar 

effects were small and likely not significant. Overall, the results provide evidence for reciprocal 

associations between self-esteem and depressive symptoms, with most consistent support for 

the vulnerability model. Our pattern of results is similar to the general pattern in the literature, 

in which vulnerability effects are consistently found, and scar effects are found less often and 

usually with a smaller effect size than the generally observed vulnerability effect (Sowislo & Orth, 

2013). It is important to note that true scar effects were not tested in our studies. Instead, we 

applied the commonly used operationalization of a scar effect, namely, a negative effect of a 

continuous depressive symptom measure on self-esteem. True scar effects require assessments 

of self-esteem before the occurrence of a depressive episode, during a depressive episode, 

and some time after the depressive episode has subsided (Ormel et al., 2004). True scar effects 

may only be found above a certain level of depression severity. Mild depressive symptoms may 

heal without a trace, whereas severe depression may leave a permanent mark on self-esteem, 

perhaps due to acknowledging the inability to effectively cope during the depressive episode. 

Given the large difference in conceptualization between true scar models and how scarring is 

commonly used, it may be best to refer to the latter in future research as a consequence model 

instead of a scar model for conceptual clarity.
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2.2. The mechanism underlying the association between self-esteem and 
depressive symptoms

2.2.1. Unique associations with the core symptoms of depression. 

Sad mood and loss of pleasure (anhedonia) are two of the core symptoms of depression 

(American Psychiatric Association, 2013). The core symptoms often co-occur, but they may have 

unique associations with other constructs. We did not have pre-specified hypotheses about the 

unique role of pleasure and sadness within the mechanism underlying the association between 

self-esteem and depressive symptoms, but the results suggest that pleasure and sadness have 

independent roles within the mechanism.

2.2.1.1. Self-esteem, pleasure, and sadness

The results of Chapter 5 showed that self-esteem had a stronger concurrent association 

with pleasure than with sadness. Although differences were much smaller for the temporal 

associations, the pattern of results was the same. The Chapter 5, Dataset 1 sample characteristics 

may partly explain the weaker correlation between self-esteem and sadness. This sample 

consisted of healthy control participants who scored relatively high on a pleasure measure. 

Clasen et al. (2015) showed that there is a subgroup of individuals who score low on depressive 

symptoms and do not have mood-reactive self-esteem, that is, self-esteem in this group is 

mostly independent from their mood. The high-pleasure sample may have been a group with 

relatively little mood-reactive self-esteem. However, this explanation does probably not apply 

to the sample of Dataset 2, which was more diverse with regard to pleasure experiences and 

in which self-esteem had a stronger association with pleasure than sadness as well. Thus, the 

findings suggest that the association between self-esteem and depression is primarily driven 

by the association between self-esteem and pleasure, rather than sadness. This pattern of 

results is interesting because it suggests that self-esteem is more strongly associated with 

signals of reward/non-reward (pleasure/lack of pleasure) than with punishment (sadness). This 

is somewhat surprising considering the conceptualization of self-esteem as a warning system 

sensitive to signals of punishment and danger (Leary, 2005). It is also surprising considering that 

in Chapter 3, self-esteem was associated with avoidance motivation but not with approach 

motivation. However, the seemingly contradicting results of Chapter 3 may actually provide an 

explanation. If avoidance also occurs from moment to moment during the day (the concurrent 

association between self-esteem and a desire to be alone in Chapter 5 gives some indication 

that this may be the case), low self-esteem may lead to less pleasure because experiences that 

could elicit pleasure are avoided. A decrease in pleasure may not go along with an increase 

in sadness immediately. Positive and negative affect are proposed to be quite orthogonally 

associated (Watson et al., 1988), thus pleasure loss does not have to affect sadness straightaway. 

A weak point of this explanation is that it implies a temporal process from self-esteem to 
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avoidance during daily life, for which we found little evidence over the six-hour time intervals 

we investigated. More research is therefore needed to unravel why self-esteem seems to have a 

stronger association with pleasure than with sadness. 

2.2.1.2. Pleasure, sadness, and approach and avoidance motivation

Only pleasure was associated with social contact, while both pleasure and sadness were 

associated with avoidance motivation. One of the characteristics of depression is withdrawal from 

social life. This withdrawal, also referred to as social avoidance, possibly comes from increased 

activation of the behavioral inhibition system (BIS) and reduced activation of the behavioral 

activation system (BAS). The BIS is linked to behavior inhibition and avoidance, and the BAS is 

linked to approach behavior (Carver & White, 1994; Gray, 1994). Although both the BIS and BAS 

have been associated with depressive symptoms (Trew, 2011), it has been suggested that BAS is 

associated with the anhedonic aspect of depression (Bijttebier et al., 2009) rather than with the 

other symptoms of depression, while the BIS has less specific associations. The results of Chapter 

3 and Chapter 5 are in line with the broad associations with the BIS and specific associations with 

the BAS. In Chapter 3, we found that avoidance motivation (i.e. BIS) was prospectively associated 

with depressive symptoms, but that approach motivation (i.e. BAS) was not prospectively 

associated with depressive symptoms. The depression measure of Chapter 3 only contained one 

item related to anhedonia, which may explain why avoidance motivation was associated with 

depressive symptoms, but approach motivation was not. The results of the ESM study in Chapter 

5 further supported the notion of a specific association of anhedonia with approach motivation 

and a general association with avoidance motivation. In this chapter, we found that the desire to 

be alone while with others was similarly associated with both pleasure and sadness. This points 

to a non-specific association between avoidance motivation and pleasure and sadness. This 

may be different for approach motivation, as the results also suggested that only pleasure had 

meaningful concurrent associations with the amount of time spent socializing. Limited social 

contact may be the result of either avoidance or a lack of approach motivation. Considering 

that pleasure is associated with approach motivation, and sadness with avoidance motivation 

(Watson, 2000), the stronger association of pleasure with time spent socializing may come from 

an association with approach motivation.

Although the abovementioned findings give reason to assume that pleasure and sadness 

are differentially associated with approach and avoidance motivation and social contact, this 

is not corroborated by most of the temporal associations that were found in our studies. In 

Chapter 5, none of the temporal associations between time spent socializing, pleasure, and 

sadness reflected meaningful associations, nor were there meaningful temporal associations 

from social contact to depressive symptoms in Chapter 3. Likewise, the significant temporal 

association from avoidance motivation to depressive symptoms in Chapter 3 was not replicated 

in Chapter 5. These findings may mean that depressive symptoms, avoidance motivation, and 
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social interactions do not meaningfully affect each other during daily life or over multiple years. 

This goes against our hypotheses and the social and interpersonal models of depression, which 

stress the influence of the social environment on depression and how depression may negatively 

influence social experiences (Allen & Badcock, 2003; Coyne, 1976; Hames et al., 2013; Hirschfeld 

et al., 2000). An important caveat is that the quality of social interactions was not investigated; 

high-quality interactions may be more important than just interacting (Denissen, Penke, et al., 

2008). Moreover, in Chapters 3 and 5, we did not differentiate between the kind of company; 

interaction with friends and family may be more important for how one feels than interactions 

with acquaintances and strangers (Nezlek et al., 1994). Future research may therefore take the 

quality of interaction and kind of company into account.

2.2.2. Self-esteem, motivation, and the social environment

Self-esteem has been proposed to have a motivating function (Harter & Whitesell, 2003), 

although not always in the same way. On the one hand, high self-esteem has been associated 

with approach motivation, and low self-esteem with avoidance motivation (Heimpel et al., 

2006). On the other hand, sociometer theory suggests that low self-esteem motivates behavior 

to restore relational value, implying that low self-esteem is positively associated with approach 

motivation (Leary, 2005). The predictions of the different conceptualizations of self-esteem and 

its associations do not necessarily contradict each other because the focus is on either state 

or trait self-esteem. The core of sociometer theory concerns short-term state effects, whereas 

in research in which self-esteem is conceptualized as an indication of overall self-worth, the 

association between self-esteem and approach/avoidance motivation is generally approached 

from a trait perspective. However, regardless of whether self-esteem was measured on a trait 

level or a state level, our results suggest that low self-esteem is associated with avoidance 

motivation. Further considerations with regard to sociometer theory will be discussed in the 

next section.

The results of Chapter 3 were in line with previous literature linking low self-esteem to 

avoidance motivation, but the results contradicted previous literature in that high self-esteem 

was not prospectively associated with approach motivation. This suggests that low self-esteem 

results in behavior aimed at avoiding the possibility of further harm, but high self-esteem does 

not motivate approach behavior aimed at increasing self-esteem even further (Baumeister et 

al., 1989). A limitation of Chapter 3 was that it was not possible to control for baseline levels of 

approach and avoidance motivation. The effect found may reflect persistent existing differences 

in avoidance motivation rather than a prospective effect of self-esteem. Moreover, effects of 

approach and avoidance motivation on self-esteem could not be investigated. The ESM data 

of Chapter 5 extended the abovementioned findings. When measured on the same moment, a 

desire to be alone was associated with lower self-esteem. The temporal effect from self-esteem 

to avoidance motivation in Chapters 3 and 5 were both significant, but the effect size was much 
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smaller and did not replicate in Chapter 5. Apart from the different time scale, the difference in 

effect size may also be the result of controlling for earlier levels of social avoidance motivation 

in Chapter 5. 

Building further on the reasoning that self-esteem is associated with approach and avoidance 

motivation, we investigated the associations between self-esteem and the amount of social 

contact. As hypothesized, the results of Chapter 5 showed that when individuals reported higher 

self-esteem, they also reported more social interaction. The temporal associations could provide 

indications about the possible temporal order of effects, but no convincing evidence was found 

for the hypothesis that self-esteem and social interaction influence each other from moment-

to-moment during the day. These findings are in line with the scarce available ESM research 

conducted previously. Denissen, Penke, et al., (2008) also found only concurrent associations 

and no temporal associations between self-esteem and social interaction quantity. They did find 

a small temporal effect for interaction quality, but only when it concerned interacting with a 

partner. Overall, it seems that self-esteem and social interaction hardly influence each other over 

six-hour time intervals. 

2.2.3. Sociometer theory: explaining everything, predicting nothing 

Sociometer theory approaches the concept of self-esteem from an evolutionary perspective. 

Sociometer theory states that because self-esteem is a warning system, social rejection should 

have stronger effects on self-esteem than social acceptance (Leary, 2005; Leary & Baumeister, 

2000). A meta-analysis on laboratory studies found statistical evidence only for an effect from 

acceptance on self-esteem, not for an effect of rejection on self-esteem, thus contradicting 

sociometer’ hypothesis (Blackhart et al., 2009). The study described in Chapter 6 had the ideal 

design to investigate whether social rejection has a stronger effect on self-esteem than self-

acceptance in daily life, but measurement issues necessitated the exclusion of the social rejection 

variable. Sociometer theory adopts to contradicting findings by putting forward that the 

sociometer can be cognitively overwritten (Leary, 2005), but it is unclear under which conditions 

this would happen, and the usefulness of a warning system that is regularly overwritten is 

questionable anyway. Although it is not necessarily problematic when a theory requires updating, 

it becomes a problem when the theory loses its unique predictive power (Meehl, 1990). The 

predictive power of sociometer theory is questionable because many of the other premises of 

sociometer theory are also not directly supported by previous research or the findings in this 

dissertation. To start with, the sociometer of individuals with low trait self-esteem should be 

more sensitive than the sociometer of those with high trait self-esteem (Leary & Baumeister, 

2000). The results of Chapter 6 suggested the opposite. Furthermore, the supposed motivational 

behavior to restore relational value after instances of decreased self-esteem has received only 

limited support (Hutteman et al., 2015), and was not supported by the results of Chapter 5 or 6. In 

line with sociometer theory, we found that perceived acceptance was prospectively associated 
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with self-esteem, but this pattern of results is predicted by practically all theories of self-esteem 

development. In addition, the concurrent association between perceived acceptance and self-

esteem in Chapter 6 was small, which is contrary to the idea that self-esteem is a representation 

of perceived social acceptance. Another issue is that the proposed mechanism of self-esteem, 

functioning as a warning system, is not unique: similar mechanisms and functions have been 

proposed for depression and loneliness (Allen & Badcock, 2003; Cacioppo et al., 2006; Lodder, 

Scholte, Goossens, Engels, & Verhagen, 2016). It is possible that multiple systems exist parallel 

to each or as part of the same underlying mechanism, but it is hard to tell if this is true. In short, 

there is not much support for the central premises of sociometer theory.

There are still several ways to fit the results of our studies into the framework of sociometer 

theory. For example, individuals with low trait self-esteem may perceive themselves as unable 

to restore relational value, and thus avoid the risk of further decreases in relational value. After a 

decrease of relational value, it may be best to initially withdraw from social interactions, evaluate 

strategies to improve relational value, and only then initiate motivated behavior to restore 

relational value. Overall, however, the picture emerges that sociometer theory is an intuitively 

appealing theory of self-esteem, but perhaps also one that can explain everything, but struggles 

to accurately predict anything. 

2.3. Omitted factors and possible confounders

I have focused on motivational and social variables as part of the mechanism underlying 

the association between self-esteem and depressive symptoms. The tested models are not 

exhaustive and some variables that are likely part of the mechanism have been left out. In 

the two sections below, I describe a number of variables that were not included in the tested 

models. Just as the models were not exhaustive, neither are the variables that I will describe. 

I focus on those variables that I think are important or have received considerable attention 

in the existing literature. I differentiate between omitted factors and possible confounders. 

Under omitted factors I describe variables that could be part of the mechanism underlying 

the association between self-esteem and depressive symptoms. Under possible confounders 

I describe variables that in previous research have been suggested to have the possibility to –

partly– explain away the associations described in the studies of this dissertation. 

2.3.1. Omitted factors

Rumination has been shown to be an important predictor of depression (Nolen-hoeksema, 

2000). The social context can facilitate rumination in the form of co-rumination, that is, 

frequently discussing and dwelling on problems with peers (Stone, Hankin, Gibb, & Abela, 2011). 

Rumination has also been identified as a partial mediator of the association between self-esteem 

and depressive symptoms (Kuster et al., 2012). Related to co-rumination, coping strategies (e.g., 



178 Chapter 7

problem solving focused or emotion-focused coping), may mediate the association between 

self-esteem and depression; individuals with low self-esteem are more likely to use ineffective 

emotion focused coping strategies than problem solving strategies (Dumont & Provost, 1999).

I also did not investigate attentional and information processing processes. This is relevant 

because depression has been associated with an increased automatic and effortless focus on 

negative stimuli, and a lack of sensitivity for positive events (Hartlage, Alloy, Vázquez, & Dykman, 

1993). In addition, negative events are more likely to be interpreted as the result of internal (i.e. 

caused by the self), stable, and global causes, whereas positive events are interpreted as caused 

by external influences not related to the self (Alloy, Lipman, & Abramson, 1992; Hartlage et al., 

1993; Roberts & Monroe, 1994). If increases in depressive symptoms indeed lead to increased 

negative self-referential thinking (Teasdale, 1988), this would explain how the experience of 

depressive symptoms can lead to low self-esteem. 

I only investigated associations between (changes in) level of self-esteem and (changes 

in) level of depressive symptoms. It has been argued that fragile or instable self-esteem is the 

more relevant predictor of depressive symptoms. There is some evidence based on longitudinal 

(Kernis et al., 1998; Steiger et al., 2014) and ESM studies (Crowe, Daly, Delaney, Carroll, & Malone, 

2018) supporting this hypothesis. However, these findings have not been replicated consistently 

(Roberts, Kassel, & Gotlib, 1995; Sowislo et al., 2014; Wouters, Colpin, Van Damme, De Laet, & 

Verschueren, 2013).

It is possible that stress and gender moderate the associations investigated in this dissertation. 

Diathesis-stress models state that low self-esteem is only a vulnerability for developing 

depressive symptoms under stressful conditions (Hammen, 2005). The available evidence from 

longitudinal studies does not provide much support for this hypothesis, and low self-esteem 

remains a vulnerability for depressive symptoms irrespective of stress levels (Orth, Robins, & 

Meier, 2009). Still, it is unknown whether stress moderates the associations between self-esteem 

and depressive symptoms on a within-person level and from moment-to-moment during daily 

life. Gender differences in mean levels of depressive symptoms and self-esteem are commonly 

found (but not always), but gender differences in their associations are usually not found. In 

Chapter 3, gender differences were investigated, and results were very similar for boys and girls. 

In the other chapters, gender differences were not investigated because previous results did not 

provide strong reason to suspect gender differences in associations, and the inclusion of gender 

would have led to power issues. 

2.3.2. Possible confounders

In our studies investigating the associations between self-esteem and depressive symptoms, 

we controlled for earlier levels of self-esteem and depressive symptoms. However, associations 

between self-esteem and depressive symptoms can be confounded by other variables that 

have an effect on both self-esteem and depressive symptoms. Results of previous research are 
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conflicting with regard to the influence of possible confounding variables. For example, Steiger 

et al., (2014) controlled for peer popularity, BMI, and school performance in a study showing 

that self-esteem during adolescence predicted depression two decades later. Trzesniewski et al., 

(2006) controlled for social economic status, IQ, and BMI, and still found a significant association 

between self-esteem during adolescence and depression during adulthood. Yet, when Boden 

et al. (2008) controlled for a large number of covariates, self-esteem during adolescence no 

longer significantly predicted depressive symptoms during adulthood. I cannot exclude the 

possibility that inclusion of particular covariates would have attenuated or completely dissolved 

the prospective associations in Chapter 3. Notably, the personality factor neuroticism may be 

a confounding factor because of its associations with approach and avoidance behavior, self-

esteem, and depressive symptoms (Gray, 1994; Muris, Meesters, de Kanter, & Timmerman, 2005). 

Sowislo, Orth, and Meier (2014) controlled for neuroticism and the other Big Five factors and still 

found prospective effects of self-esteem on depressive symptoms. However, in a recent study 

in which within-person effects were investigated, a significant association between initial levels 

of self-esteem and depressive symptoms remained after controlling for neuroticism, but the 

prospective association completely disappeared (Mu, Luo, Rieger, Trautwein, & Roberts, 2019). 

The results of the last study suggest that, although self-esteem and depression share something 

unique apart from neuroticism, associations over time are largely explained by neuroticism. 

The problem with controlling for neuroticism is that its operationalizations often overlap with 

depression and self-esteem. Popular questionnaires of neuroticism such as the NEO-FFI, which 

was used in the study by Mu et al. (2019), include items about sadness and worthlessness, thus 

providing a methodological explanation for why controlling for neuroticism renders associations 

between self-esteem and depressive symptoms non-significant. It is unclear whether controlling 

for neuroticism removes a confounder, or introduces more uncertainty about the interpretation 

of the results.

2.4. Our findings in the light of the existing literature

Across the studies we found support for most of our hypotheses regarding the concurrent 

associations, with meaningful associations between self-esteem, depressive symptoms, and 

social factors. Of most interest was the hypothesis that self-esteem, depressive symptoms, 

motivation, and social factors are part of a mechanism influencing each other, which implies 

the presence of temporal associations. Most of the temporal associations that we found were 

so small that we did not consider them meaningful. As mentioned before, self-esteem and 

depressive symptoms had small temporal associations, regardless of the time interval, and the 

same applied to the associations between self-esteem and depressive symptoms with the social 

factors. An exception was the temporal effect of social problems on depressive symptoms as 

found in Chapter 3, confirming the hypothesis that social functioning is an important predictor 

for developing depressive symptoms. The lack of meaningful findings for the other temporal 
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effects goes against a number of theoretical models. Low self-esteem has been conceptualized 

as a vulnerability factor of depression in multiple models of depression (Abramson & Metalsky, 

1989; Beck, 2008) and the social environment has a central role in theories explaining self-esteem 

(Cooley, 1902; Leary, 2005; Mead, 1934) and depression (Allen & Badcock, 2003; Coyne, 1976; 

Hames et al., 2013; Joiner, 1999). How should the results presented in this dissertation be viewed 

in the context of this broader literature? There are several possible reasons why we found only 

small temporal associations.

We used only non-clinical samples that probably consisted of mostly healthy participants 

(i.e., not depressed or with high self-esteem), so it is unknown if our findings generalize to clinical 

populations. Healthy individuals are likely better able to regulate their emotions and to cope with 

negative circumstances. Perhaps symptoms start to strongly influence each other after a certain 

severity threshold of low self-esteem or depressive symptoms is surpassed, because emotion 

regulation processes break down only then. There is some evidence that associations between 

depressive symptoms and social contact are most likely to become evident in individuals scoring 

high on depressive symptoms (Nezlek et al., 1994; Steger & Kashdan, 2009). This makes sense 

considering the influence of the environment on behavior. The school, college, university, and 

work environments in which most of the participants functioned, provide a steady social context 

that steers social behavior (e.g., having to attend lectures, being at the office among colleagues). 

Small drops in self-esteem or increases self-esteem will not immediately lead to missing classes 

(thus spending less time socializing with peers) or staying home from work. Therefore, strong 

social environmental influences may explain why we and others (e.g., Denissen, Penke, et al., 

2008) found only very small temporal associations between self-esteem, depressive symptoms, 

and the social factors studied. 

Another aspect concerns the time frame on which we investigated the temporal associations. 

We investigated the associations over either a couple of hours or multiple years, while the 

most optimal time frame may be anywhere in between. It is possible that, because we did not 

investigate the associations on the time interval on which the variables actually influence each 

other, some of the temporal effects ended up in the concurrent associations. Future studies with 

assessments over a wider variety of time-intervals and in combination with continuous time 

modeling could further elucidate the ideal time frame to investigate these temporal effects. 

It is also possible that trait effects dominated the associations across all the time intervals we 

investigated. In Chapter 4, we consistently found strong between-person effects between self-

esteem and depressive symptoms, and in Chapter 6, trait self-esteem was a strong predictor of 

state self-esteem, leaving little room for other predictors to explain anything; a pattern of results 

found by others as well (Hank & Baltes-Götz, 2019). Also the social variables may be dominated 

by trait-like characteristics such as neuroticism, and stable social environmental influences. 
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It should be noted that conclusions about the investigated associations are based on 

aggregated (within-person) effects. It might very well be that some individuals in the data 

did show strong associations among the variables under investigation, but that these effects 

mostly averaged out over all the participants. It is unknown how representative the aggregated 

results are for the individuals under investigation. It is advisable for future research to investigate 

individual models next to aggregated models in order to get a grasp of the representativeness 

of the aggregated results.

Finally, another way to reconcile the findings in this dissertation with existing theories is by 

arguing that most of my findings were in the right direction and significant, and thus already 

largely in line with existing theories. This is possible because my conclusions are not only 

based on significance, but also on the effect size. One may differ in opinion on what effect size 

constitutes an effect strong enough to support a theory. I will elaborate on this in the following 

section.

2.4.1. Effect size and accumulating effects

Across all studies, I qualified the temporal effects as small or even negligible. In Chapter 5, I 

used a Smallest Effect Size Of Interest (SESOI; Lakens, 2014). Effects below this SESOI were not 

interpreted because they were judged to be likely too small to matter. Qualifying effect sizes and 

setting a SESOI is an arbitrary business and appropriate qualifications are context dependent. I 

based my evaluations on the common criteria of Cohen, with r = .10 small, r = .30 medium, r = 

.50 large qualifications (Cohen, 1992). The criteria of Cohen are based on a medium effect that 

should be noticeable to the naked eye. Some argue that these qualifications are much too strict 

considering the average effect size of .21 for psychology studies, which is likely an overestimate 

due to publication bias (Funder & Ozer, 2019; Gignac & Szodorai, 2016). Very small effects may 

be very relevant depending on the context (e.g., aspirin “only” decreases the risk of heart attack 

by 3.4%; Rosnow & Rosenthal, 1989). Small effects may also accumulate over time, eventually 

resulting in noticeable and even large effects. Due to the possibility of accumulating effects, it 

has been argued that small effects should not be dismissed and that effects as small as r = .05 are 

“potentially consequential in the not-very long run” (Funder & Ozer, 2019). 

I am very cautious in automatically following an accumulating effects hypothesis. It is not 

self-evident that accumulating effects occur indeed. For accumulating effects to occur in self-

esteem and depressive symptoms, for example, these variables would need to move in the 

same direction for longer periods of time. This assumes that regulatory processes that normally 

restore a system to homeostasis do not function. Even if processes spiral down to an increasingly 

unhealthy state, it is uncertain whether effects accumulate with the same strength over time. It 

may be that habituation occurs and that the strength is attenuated. This criticism on assuming 

accumulating effects should also be considered in a broader perspective. All psychological 

constructs are likely to be associated with all other psychological constructs in some multivariate 
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causal way, the so-called crud factor (Meehl, 1997). Although empirical evidence is lacking for 

how large the crud factor actually is (Orben & Lakens, 2019.), there is reason to assume that 

correlations between psychological constructs are not zero. With large enough sample sizes and 

enough measurement moments, even effects close to zero will show up to be significant. If all 

small significant effects are automatically labeled meaningful because of possible accumulating 

effects, this will lead to an almost infinite amount of treatment suggestions. To be clear, I do 

not dismiss the accumulating effect hypothesis altogether, I consider it likely that accumulating 

effects occur, but I think it is up to the researcher to show that they actually occur, under which 

circumstances, and for whom. It requires much more extensive analyses on the individual level 

across different populations to identify these conditions. It would be interesting, for instance, 

to intensively follow a large group of adolescents and investigate the individual trajectories of 

those who develop depression. My prediction is that most individuals, because of a functioning 

emotion regulation system, will fluctuate around their mean, but that for those who will develop 

depression, low self-esteem and depressive symptoms will start to reinforce each other over 

time, spiraling into a depressive episode. The emergence of reinforcing processes may function 

as an early warning signal for those who are at risk for developing depression (Wichers, Groot, 

Psychosystems, ESM Group, & EWS Group, 2016).

There are also two statistical reasons speaking against assuming accumulating effects. The 

first is that, if it is assumed that effects accumulate over time, a trend in the data is assumed as well, 

which goes against the stationarity assumption underlying VAR and DSEM models (Asparouhov et 

al., 2017; Epskamp, Waldorp, Mõttus, & Borsboom, 2018). Violation of the stationarity assumption 

can be resolved by removing trends from the data, but after removing trends from the data, an 

accumulating effect cannot be assumed anymore. Thus, an accumulating effect assumption 

either violates model assumptions, or cannot be made after this model violation is removed by 

removing the trend from the data. The second reason why I do not assume an accumulating 

effect relates to the autocorrelation. If effects spiral downwards and upwards over time, one 

expects high stability effects and autocorrelations, because under this scenario, individuals tend 

to score below or above their mean level for prolonged periods of time. In my findings, stability 

and autoregressive effects were modest, indicating that individuals tended to fluctuate around 

their mean instead of showing up- and downward spiraling patterns. 
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3. METHODOLOGICAL CONSIDERATIONS 
AND RECOMMENDATIONS

3.1. How comparable are the results across studies – comparing horses with 
cows? 

In this dissertation I investigated associations between self-esteem and depressive symptoms 

across different time intervals, varying from hours (Chapter 5) to years (Chapters 3 and 4). This is 

important because associations between variables may depend on the time interval on which 

they are measured. Failing to investigate the relevant time intervals can lead to the galloping-

horse-fallacy (i.e., erroneously making inferences about the gallop of a horse based on how 

the horse walks), which translates into making inferences about a process on one time scale, 

based on information on another time scale (Keijsers & van Roekel, 2018). Despite the use of 

research designs with different time intervals in this dissertation, interpretation of the findings 

is complicated because the time interval was not the only factor that varied across studies. The 

results of Chapter 3 were a blend of within-person and between-person effects, whereas it was 

possible to separate between-person effect from within-person effects in the other chapters. 

Chapters 3 and 4 consisted of mostly adolescent samples, whereas adult samples were used in 

Chapters 5 and 6. In addition, different measures were used across studies. This heterogeneity 

in methods, populations, and measures makes it unclear whether differences (or similarities) 

in effects between studies were due to other mechanisms operating over the time intervals, 

or caused by one or more of the other differences. To frame the problem in the context of the 

galloping-horse-fallacy, there is the risk of unintentionally comparing the gallop of a horse with 

the normal walk of a cow.

A better understanding of the associations between self-esteem and depressive 

symptoms and the underlying mechanism among adolescents requires research using more 

comprehensive designs. This could be facilitated by measurement burst designs (Sliwinski, 2008) 

in which individuals periodically provide data (e.g. every two months or years) interchanged by 

short burst of intensive data collection (e.g. two weeks of ESM data collection every six months). 

To ensure comparability, the measures included in this study design should be as similar as 

possible across the different types of assessment (normal survey versus ESM assessment), while 

also suitable for the time frame in which they are used.

3.2. Validity of measures

3.2.1. The DOPS measures consummatory pleasure - or not?

In Chapter 2, we presented the Domains Of Pleasure Scale, which was developed to measure 

consummatory pleasure in the domains of social pleasure, sexual pleasure, perceptual pleasure, 

and pleasure derived from personal achievements. Originally, the DOPS was designed to 
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measure anticipatory and motivational pleasure as well, but those scales were excluded because 

they were highly correlated and showed correlations with other questionnaires that were similar 

to the correlations of the consummatory scales. We argued that it is difficult to differentiate 

anticipatory and motivational aspects, and highlighted that several other studies have also 

failed to differentiate between dimensions of pleasure. Instead of mixing consummatory, 

anticipatory, and motivational items, we preferred specificity and only included items measuring 

consummatory pleasure. However, this specificity of the DOPS is debatable.

Consummatory pleasure experiences relate to in-the-moment pleasure experiences. 

Ideally, those in the moment pleasure experiences should be captured at the moment they 

occur. This can, for example, be done in experimental settings or with contingent based ESM 

measurements in which participants report on the pleasure of pre-specified activities once they 

occur. Assessing in the moment pleasure experiences is probably not always appreciated by 

participants (e.g., sexual pleasure), and assessing multiple domains at the same time is difficult. 

A retrospective questionnaire as the DOPS, which covers pleasure experiences in the past 

two weeks, is a convenient alternative because multiple domains of pleasure can be assessed 

with one instrument. A downside is that retrospective questionnaires are open to recall bias. 

Recall bias is a problem shared by all retrospective questionnaires, but is especially problematic 

when the goal is to separate consummatory pleasure from anticipatory/motivational pleasure. 

It can be difficult to remember and accurately reflect on how pleasurable certain experiences 

were in the past two weeks. When it is difficult to form judgements about past experiences, 

people tend to use current feelings in their judgement (Brose, Lindenberger, & Schmiedek, 

2013). Individuals may therefore partly rely on how much they want to experience something 

(pleasure motivation) and how much they look forward to it (anticipatory pleasure) when they 

answer the DOPS items. It is thus conceivable that responses on the DOPS consummatory items 

reflect a portion of true consummatory experiences, memory retrieval error, and importantly, 

anticipatory and motivational aspects. Adjusting the DOPS for inclusion in an ESM context with 

three to five measurements a day could reduce recall bias and may result in more valid measures 

of consummatory pleasure, although this increases the burden on respondents and decreases 

the ease of administration.

3.2.2. Invalid validated questionnaires

In Chapter 2, the DOPS was compared to several other “validated” questionnaires, and in 

other chapters “validated” questionnaires were used as well. Researchers are often happy to 

have found a measure that can be used in their study, and to be able to say that it has been 

validated. However, validation of measures is an ongoing process, rather than establish and 

forget. Connotations, contexts, and samples change, and so does the validity of a measure. 

Moreover, many validation studies only focus on a small number of psychometric properties, 

such as reliability and factor structure. Measurement invariance over time (as in Chapter 4) 
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and across subgroups (as in Chapter 2) is often not assessed, even though the measures are 

used to compare subgroups or development over time. It is therefore important to critically 

evaluate a questionnaire before use (e.g., does this item really measure self-esteem?; Chapter 

6) and to consider its psychometric properties extensively after administration. This means, for 

example, assessing the reliability, checking the factor structure for subscales, and checking for 

measurement invariance across groups if groups are compared (Flake, Pek, & Hehman, 2017). 

An illustrative example of the need to continuously evaluate the psychometric properties of 

a questionnaire is the Temporal Experience of Pleasure Scale (TEPS; Gard, Gard, Kring, & John, 

2006), which was included in Chapter 2. The TEPS consists of a consummatory and anticipatory 

subscale and is used as a reference for the validation of other pleasure and anhedonia 

questionnaires (e.g., Gooding & Pflum, 2014). However, inspection of the items raised suspicion 

about the item quality (i.e., items that were too specific), and subsequent factor analyses did not 

replicate the factor structure, a pattern of results found in other studies as well (Chan et al., 2012; 

Garfield et al., 2016; Ho et al., 2015). This implies that this initially “validated” questionnaire may 

be invalid in other samples and circumstances, and that it may be useless as a cross-validation 

measure. This need for continuous validation certainly applies to all psychometric properties of 

the DOPS, and especially with regard to measurement invariance, which was established in one 

sample but not the other.

3.2.3. Validity of ESM measures

There is tendency to ignore measurement issues in ESM research (Wright & Zimmermann, 2019). 

Part of the problem is that conventional techniques to assess measurement properties cannot 

be applied to ESM data. However, new statistical techniques have been developed to determine 

basic psychometric properties, such as the reliability of the measures included in an ESM study. 

In the current dissertation, reliability was assessed when multiple item measures were used. A 

strength was that we used a reliability method that takes into account the dependency between 

measures within individuals and measurement moments (Nezlek, 2017). Even so, the reliability 

of the short scales was what normal survey research would consider on the low side. ESM 

scales usually consist of fewer items than survey measures, giving ESM scales a “disadvantage” 

because the number of items is directly associated with the reliability. Still, there is a rough lower 

bound of reliability needed for a measure to be valid. The problem is that it is unclear where 

this lower bound lies, and there are no available guidelines similar to those for the Cronbach’s 

alpha of regular surveys. Establishing the reliability of single-item measures poses an even more 

challenging problem, because conventional techniques to assess reliability cannot be used, 

making it unclear how reliable single-item measures actually are. So despite advancement 

in ways to assess the reliability of ESM measures, there is a great need for more research on 

reliability criteria for ESM measures and the reliability of single-item measures. 
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A complicated aspect of validity assessment is measurement invariance, which was not 

investigated for any of the ESM measures included in this dissertation. The reason was a lack of 

available resources to do so, but progress is being made. A recent a paper provides a method 

to assess measurement invariance in ESM data (Vogelsmeier, Vermunt, van Roekel, & De Roover, 

2019).

Another problem of ESM measures is that items may have not enough variance, making 

them unsuitable as predictors (e.g., rejection measure of Chapter 6). Difference in variance 

between measures may also explain differences in associations between variables, rather than 

actual substantial differences (Terluin, De Boer, & De Vet, 2016). These problems may easily occur 

when existing trait measures are transformed into ESM measures. It will take collective efforts to 

find solutions for the problems of ESM measures. New initiatives like the ESM Item Repository 

(https://osf.io/kg376/) are promising and can help to improve the reliability and validity of ESM 

measures.

3.2.4. Other ESM issues

In Chapters 5 and 6, the concurrent associations were estimated based on a Gaussian Graphical 

model (Epskamp et al., 2018). In this approach, the residuals of the lag one associations are used 

to estimate the concurrent associations. The assumption is that after accounting for the lagged 

effect, modelling associations between the residuals reflects concurrent effects. However, the 

residuals do not only contain concurrent dependencies, instead they also contain an unknown 

amount of temporal dependencies and unstructured measurement error. The temporal 

dependencies included in the residuals arise from all lags other than lag 1 (i.e., between lag 

0 and lag 1, or longer than lag 1). It is therefore uncertain what the “concurrent” associations 

exactly represent.

Lag 1 estimates, such as those presented in Chapters 5 and 6, can give misleading indications 

about the importance of variables and the amount of explained variance when there are strong 

correlations between the predictors (Bulteel, Tuerlinckx, Brose, & Ceulemans, 2016). Coefficients 

from regression-based models indicate the unique effects each predictor has on the outcome. 

This is exactly what is desired when investigating the unique contribution of each predictor on 

the outcome. However, shared effects and effects that run via other variables (i.e. mediation) 

are not indicated, so the total effect a predictor has on the outcome is not clear. This has the 

risk of dismissing the relevance of a predictor based on incomplete information. As a cautionary 

note, this limitation does not imply that mediation effects should or could be inferred without 

testing them. Lag 1 zero-order within-person correlations can provide information about the 

total lagged effects, but, to the best of my knowledge, they are never reported. 

In the ESM studies of Chapter 5, a fixed six-hour time interval was used between the 

measurements, with three assessments a day. Fixed intervals have the advantage that the timing 

of the assessments can be adjusted to the preferences of the participants, thereby decreasing 
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the participation burden. The predictability of the assessments is also a disadvantage, because 

participants could have adjusted their behavior, which decreases the ecological validity of 

the assessments. Another disadvantage is that fixed time intervals make it more difficult to 

investigate associations over different time intervals. We only investigated associations over six-

hour time intervals, but effects may vary depending on the time interval length. Moreover, not 

all associations within the same theoretical model may operate on the same time scale. ESM 

designs with semi-random intervals are more suitable to investigate associations across varying 

time intervals. If semi-random intervals are used, models that can handle non-equidistant time 

intervals between assessments, such as continuous time modeling, must be used (van Montfort 

et al., 2018). In our fixed designs, we had non-equidistant time intervals between measures due 

to the time window in which participants were allowed to respond, and the longer time interval 

between the evening and morning assessments. This was handled by using the TINTERVAL 

option in the DSEM analyses, which aligns all assessments on the same time scale (Asparouhov 

et al., 2017).

The ESM items used in Chapter 5 consisted of a mix of retrospective items that inquired about 

experiences in the time since the last measurement moment and items relating to experiences 

in the current moment. This hampers the interpretation of the concurrent (not truly in the 

moment) and temporal associations (in reality somewhere between 1 and 2 lags). Moreover, the 

retrospective items have the risk of recall bias, and responses may be heavily influenced by the 

current mood. It is therefore recommendable to use only in the current moment items in VAR 

analyses. 

3.2.5. Internal meta-analysis: A valuable or misleading tool?

In Chapter 4, an internal meta-analysis was used to aggregate the data across the three separate 

studies. Internal meta-analyses have the advantage of increasing power and possibly increasing 

the accuracy of findings, and have been championed as the way forward for psychology 

research (Maner, 2014). In Chapter 4, I mentioned that internal meta-analyses run the risk of 

obscuring meaningful differences between studies. These meaningful differences may relate 

to true differences in the populations under investigation or may be due to effects that differ 

across different time intervals. Recently, researchers have warned against the use of internal 

meta-analyses and went so far as to call them “invalid” and a “dangerously misleading tool” 

(Vosgerau, Simonsohn, Nelson, & Simmons, 2018). The argument is that even very subtle 

p-hacking can lead to dramatic increases in false positives in the meta-analytic results. For 

example, in a 5-study internal meta-analysis, when the false positive rate of each individual study 

increases to 8% due to subtle p-hacking, the meta-analytic false positive rate is an astonishing 

45%10. Similarly, file drawering some of the performed studies can also dramatically increase 

the false positive rate. Although it seems obvious to include all studies, researchers may easily 

10. Under the assumption of five studies with approximately the same sample size
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find reasons to exclude a study if it has null findings –in hindsight, it is often easy to find flaws 

in the research design. Internal meta-analysis only provides reliable results when: (1) all analyses 

of all individual studies are pre-registered and adhered to (i.e. zero p-hacking), (2) the studies 

to be included in the internal meta-analyses have been determined prior to conducting the 

studies, and this is preferably pre-registered. Applying the concerns of Vosgerau et al. (2018) 

to the internal meta-analysis conducted in Chapter 4, only the third study was preregistered 

and I deviated from specified analyses, so subtle, unintentional p-hacking influencing the meta-

analytic results cannot be excluded. This shows the need for careful planning of studies, the 

need for preregistration, and cautious inferences when based on non-preregistered analyses.

3.3. Science is great, but we can and must do better

I started my PhD-project in the middle of the outbreak of what has become known as the 

reproducibility or replication crisis in psychology. In 2015, “the reproducibility project” results 

came out, which detailed the replication attempts of 100 studies published in high impact factor 

journals (Open Science Collaboration, 2015). The results showed that only 40% of the replication 

studies showed a significant result. The studies with a significant result had an average effect 

size just half the size of the original study. The reproducibility project was the catalysis for many 

more replication studies, and the results were not good. Many of the textbook psychological 

studies (e.g., facial feedback hypothesis, ego depletion, social/behavioral priming) did not 

replicate. Clinical psychology and psychiatry research was no exception –for example, candidate 

gene and candidate gene by environment interactions for Major Depressive Disorder were not 

replicable (Border et al., 2019; Munafo, 2006)– and there is reason for extra concern within clinical 

psychology and psychiatry because these fields are slow to adopt improvements (Tackett & 

Miller, 2019). Thus, there is reason to distrust much of existing research findings. It is important 

to note that psychology and psychiatry are not the only fields to suffer from replication issues. 

Similar problems have been found in economics, medicine, and epidemiology, amongst others 

(Ioannidis, 2005).

An important cause of the reproducibility crisis is that, as it was recently put, too many 

researcher rode and continue to ride along the four horsemen of irreproducibility: publication 

bias, low statistical power, P-hacking, and HARKing (Bishop, 2019). Publication bias results in a 

biased literature and wrong conclusions about the existence of effects, and has been a problem 

for decades (Earp, 1927; Rosenthal, 1979; Sterling, 1959). Sterling (1959) showed that 97% of all 

published psychology papers that used significance testing reported a significant finding, and 

30 years later, nothing had changed (Sterling, Rosenbaum, & Weinkam, 1995). Low power of 

studies further threaten conclusions about the presence of effects and, again, this has plagued 

the field for decades already (Cohen, 1988, 1992). It has been estimated that the average power 

in psychology studies is just 35% (Bakker, van Dijk, & Wicherts, 2012), meaning that simply 

flipping a coin will more often correctly indicate whether an effect exists than conducting a 
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typical psychological study. Low-powered studies are not only a waste of resources because 

they miss existing effects, but also because results will be imprecise. If an effect is significant, 

it is likely severely inflated and possibly in the wrong direction (Gelman & Carlin, 2014). As a 

consequence of low power, the evidential value of many “empirically-supported” psychological 

treatments is weak (Sakaluk, Williams, Kilshaw, & Rhyner, 2019). P-hacking is the use of analytical 

strategies to change an initially non-significant result into a result with the desired p < .05. These 

strategies are known as the use of questionable research practices, spending researcher degrees 

of freedom (Simmons, Nelson, & Simonsohn, 2011; Wicherts et al., 2016), or walking the different 

paths of the garden of forking paths (Gelman & Loken, 2013). Examples include collecting more 

data after initial analyses, adding covariates, combining conditions, and removing outliers on 

post hoc criteria. The use of questionable research practices is mostly done unintentionally, but 

very commonly (John, Loewenstein, & Prelec, 2012). P-hacking often leaves obvious trails in the 

distribution of p-values (i.e. many p-values between .01-.05). Shaky p-value distributions can be 

eyeballed and there are tools available (e.g., P-curve and Z-Curve) to assess p-values distributions 

(Brunner & Schimmack, n.d.; Simonsohn, Nelson, & Simmons, 2014). Hypothesizing after results 

are known (HARKing) is the fourth horsemen. This happens when researchers explore their data 

and build storylines around surprising results as if they were confirmatory. HARKing practices 

contaminate the literature with false positives.

The abovementioned picture of the current state of psychological research gives reason to 

be pessimistic about the truthfulness of previous research. However, there is also enough reason 

to be optimistic because things are starting to change, and improvement is easily possible by 

using Open Science practices. 

A very easy and effective way to improve the quality of research is the use of pre-registration. 

In a pre-registration, a researcher provides a detailed description of the hypotheses, the materials 

used, and the plan of analysis (e.g., kind of statistical test, method of outlier detection, and used 

cut-offs), preferably, but not necessarily, before data collection. The goal of the pre-registration 

is to limit researcher degrees of freedom as much as possible. An important aspect to describe 

is how the sample size is determined. Rather than using heuristics or comparisons with other 

studies, sample size should be based on power analyses. Power analyses are not always 

straightforward, but that is no reason not to conduct them. Effect sizes in the existing literature 

are likely inflated, and it is sometimes difficult to predict what kind of effect size to expect. A 

practical solution is to use the smallest effect size of interest in power analyses (Lakens, 2014). 

This has the additional advantage that it restricts the interpretation of effects of negligible size. 

Multiverse analyses is also a useful tool to improve scientific reporting. In multiverse analyses, 

all reasonable analytic strategies are used and the robustness of findings over all analyses are 

reported (Heininga, Oldehinkel, Veenstra, & Nederhof, 2015; Steegen, Tuerlinckx, Gelman, & 

Vanpaemel, 2016). 
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Publication bias can be reduced by adopting the registered report format. In this format, 

authors submit their introduction and a detailed description of the hypotheses, methods, and 

analyses to a journal before data are collected. In this way, reviewer feedback can be implemented 

at a stage in which changes can still be implemented. If the submission has been evaluated as 

of sufficient quality after review, the manuscript will get a provisional acceptance status, that is, 

the journal has committed to publish the manuscript regardless of the outcomes of the study. 

After data collection and writing up the results, the manuscript is reviewed a second time for 

whether the original planned analyses were conducted (and if not, were deviations adequately 

described), and if results are interpreted correctly. Currently, 201 journals accept registered 

reports, and this number is sharply increasing (https://cos.io/rr/).

I strongly feel that researchers should have an intrinsic motivation to adopt Open Science 

practices and they have a moral obligation to do so. We mostly rely on public funding and many 

of our participants are vulnerable patients who put their faith in us to do research to the best of 

our capabilities. As has become clear, research without sufficient quality control mechanisms in 

place has a large risk to produce outcomes that do not represent true findings. We cannot justify 

this to all who rely on us and to whom we rely on for data and funding. 

The implementation of Open Science practices has been met with resistance. The objections 

put forward by those who oppose implementation of Open Science practices are mostly based 

on misconceptions. A common objection is that Open Science practices like preregistration cost 

too much time. This objection is flawed for two reasons. First, even if Open Science practices 

would be time consuming, if more time is needed to produce research that we can rely on, the 

increase in reliability of findings outweigh the costs. There is no valid reason to keep running 

in the wrong direction. Open Science practices are not an optional add-on, they are part of 

the core of the scientific process. Second, fortunately, preregistrations can actually save a lot 

of time. Time spent on writing the preregistration can be saved when writing the manuscript, 

because the method section and plan of analysis are already written. Because analyses are 

already planned, they can be done much faster than without such planning. The codes for the 

analyses can be written before or during data collection. Perhaps what some researchers worry 

about the most is that no changes can be made after preregistration. This is a misconception 

as well. There are many valid reasons to deviate from the preregistration, and this is allowed 

under the condition that it is transparently reported. Related is the objection that preregistration 

hampers creativity. This is, again, not true. You can be as creative (i.e., explorative) as you want, 

but you have to report it as such. Another objection is that inclusion of Open Science practices 

has no personal benefits, which may have been true in the past, but recent developments have 

changed this. Inclusion of Open Science practices will increase the quality of research output, 

and increases the chance that work will be replicated, which benefits both the researchers 

involved and the institutions they are affiliated with. The most important policy makers and 

funding agencies of the Netherlands (KNAW, VSNU, NWO, and ZonMw) have signed the San 
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Francisco Declaration on Research Assessment (DORA). A key aspect of DORA is that signees 

strive to eliminate the use of journal-based metrics such as the Impact Factor (IF) from funding, 

appointment, and promotion considerations. This is important because IFs are poor indicators of 

quality. Compared to midrange IF journals, high IF journals have higher proportion of retractions, 

publish inflated effect sizes, are less likely to publish null findings, and more often refuse to 

publish replications. If IFs cannot be used, other indicators have to be used to evaluate research. 

Researchers incorporating Open Science practices in their research stand out more positively 

compared to those who do not incorporate them. Another personal benefit for incorporating 

Open Science practices is that more researchers become aware of how to spot sloppy science. 

The channels through which research is discussed has shifted from letters to journal editors 

to open discussion platforms such as blogs and social media. Suspicion of sloppy science in a 

paper is regularly discussed publicly on social media, so researchers are less likely to get away 

with sloppy science than they were before. One may disagree with “shaming” researchers on 

social media, but regardless of whether it is good or bad, the reality is that it happens. Why not 

decrease the chance that your paper goes viral on Twitter as yet another example of sloppy 

science by incorporating Open Science practices? Many researchers may not be on social media 

or read methodological blogs, but the discussions are being indexed by search engines and will 

show up when people search for the names of researchers that are being discussed.

Researchers who want to incorporate Open Science practices into their research can now 

access many online resources, including webpages, presentations, and articles (Allen & Mehler, 

2018; Frankenhuis & Nettle, 2018; Krypotos, Klugkist, Mertens, & Engelhard, 2019). Templates for 

preregistrations for a wide variety of research designs, including qualitative and ESM designs, 

can be found online (https://osf.io/2chmu/). Many adopters of Open Science practices give 

presentations about how to incorporate Open Science practices in your work and post their 

slides online. Bottom-up initiatives to establish Open Science Communities in universities are 

popping up. The Open Science Communities serve as facilitators of Open Science practices 

and function as an information hub. Most universities in the Netherlands now have an Open 

Science Community, or are in the process of setting one up, among them is the Open Science 

Community Groningen.

To conclude, as a research community, we should acknowledge that our research practices 

have to change to improve the quality, reproducibility, and replicability of research findings 

by implementing Open Science practices. Implementation of Open Science practices benefits 

scientific progress and has personal benefits. The necessary infrastructure and tools are here. The 

only thing left to do is just doing it, there are really no excuses not to.
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