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Introduction: Going through life mindlessly appears to produce feelings of boredom and depression, suggesting that cognitive deficits can lead both directly and indirectly to emotional problems. Under this hypothesis, there are numerous possible routes from attention to affective issues, including through the sense of self-efficacy – a judgement about our ability to successfully achieve goals – and the experience of psychological stress. The present study assessed potential pathways from everyday inattentiveness, through the presumed intermediate experiences of diminished self-efficacy and psychological stress, to the experience of depressive affect.

Method: In two studies we collected questionnaire responses from large groups of participants (N = 188, Study 1; N = 399, Study 2), assessing individual differences in trait inattention, attention-related errors, self-efficacy, stress, and depression.

Results: Via path analyses we tested several predictions: 1) the frequency of attention lapses predicts depressive affect; 2) attention-related errors mediate effects of inattention in predicting both self-efficacy and stress; 3) self-efficacy and stress directly influence depressive affect. The results indicate the proposed Attention-to-Affect models provide good fit overall. They also indicate a reversal of the causal flow, while consistent with traditional views, does not adequately fit the data.

Discussion: That the Attention-to-Affect models provide good fit for the data is consistent with the view that everyday inattention contributes to the emotional distress that creates depression. While this view is contrary to the typical conception of attention problems as consequences of depression, it is consistent with our own previous findings. Accordingly, our results continue to suggest it is important for future research to further validate this pathway and to consider directly remedying attentional issues as a potentially important part of depression treatment strategies.
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Influences of inattention on perceived self-efficacy, stress, and depression

Absentminded lapses of attention and a general tendency not to be fully mindful of our present experiences are common threads running through most of our daily lives. Although generally taken to be rather trivial events, they can sometimes have dramatic and even life-threatening consequences (Reason, 1984). Indeed, not paying attention to the critical task of driving the train may have been the primary cause of a major commuter train crash near Chatsworth, California, when an engineer became too focused on sending text messages from his cell phone to either notice or respond to operating signals telling him he should stop the train (National Transportation Safety Board, 2008). Such examples highlight the dramatic consequences that disruptions in attention can have when they happen to occur at particularly inopportune moments, but, given the pervasiveness of attention lapses in everyday life, particularly inopportune moments may not be a necessary component in this process. Indeed, the cumulative effects of inattention may have the potential for less obvious and dramatic, but ultimately more persistent emotional consequences. In our earlier work we presented data consistent with the view that seemingly minor episodes of everyday inattention, and their resulting minor cognitive and behavioral errors, are potentially important factors in the development of depression (Carriere et al., 2008). The present paper extends this earlier argument by testing two follow-up hypotheses that the influences of everyday inattention on depression are mediated, in part, by (1) one's general perceived self-efficacy and (2) one's overall experience of psychological stress.

To examine the potential influence of inattention on depression we (Carriere et al., 2008) previously conducted a large-scale questionnaire study and used structural equation modeling to test and compare two hypotheses: (1) that chronic cognitive failures in attention are an initial cause of depression (the Attention-to-Affect hypothesis), and (2) the reverse hypothesis that depression causes non-specific attention and memory failures (the Affect-to-Attention hypothesis). These hypotheses are both based on the commonly held belief that there is a causal connection between attention and depression, but their corresponding models differ with respect to how this causal link plays out in everyday life. To evaluate these hypotheses each model was compared against the null hypothesis, addressing the question of whether either an Attention-to-Affect or Affect-to-Attention model was capable of explaining the observed relations among the relevant variables. These analyses showed only the Attention-to-Affect model provided good fit for the data, by modeling attention lapses and associated everyday mistakes as a common cause of both memory failures and depression (Carriere et al., 2008). This causal flow is consistent with findings from MacLeod and colleagues (MacLeod et al., 2002), but contrasts with the traditional view of how emotion and attention are linked. Indeed, although not often articulated as an explicit hypothesis (owing, presumably, to the ubiquity of this view), the more common perspective is that emotions influence our attention. Indeed, for example, this appears to be the received view in most research on attentional biases in anxiety and depression (e.g., MacLeod et al., 1986; Gotlib et al., 1988; Dalgleish and Watts, 1990; Mogg et al., 1995; see also a review in Ingram et al., 2008) and on the attentional effects of encountering emotionally salient information (e.g., biases toward negative emotions; Fenske and Eastwood, 2003). With respect to the latter view, however, it is worth noting that attention has also been shown to have reciprocal effects on later emotional evaluation of stimuli (Fenske and Raymond, 2006).



Self-efficacy as a potential mediator of attention-to-affect

Given the above, we now seek to elaborate on the Attention-to-Affect hypothesis by evaluating another path by which attention lapses could influence our affective state—one's sense of self-efficacy. Self-efficacy is a judgement about our ability to successfully achieve our goals—usually in reference to a specific situation or activity (Bandura, 1977). Our sense of self-efficacy reflects both the expectation that we are capable of performing a task and that most others are not substantially more capable of performing the same task (Davis and Yates, 1982). Such beliefs apply not only to special skills or talents, but also to our ability to perform everyday tasks or cope with novel life challenges. These latter beliefs reflect a generalized sense of self-efficacy (Tipton and Worthington, 1984), which could be undermined in the face of chronic attention lapses interfering with our ability to perform even simple everyday tasks.

Reduced self-efficacy involves the belief that one's failures are the result of an inherent lack of ability rather than a consequence of situational factors or simply insufficient effort (Bandura, 1997). The obvious parallels between such beliefs and the counterproductive, negative affect-laden biases that are typical of depression support Bandura's claim that depression is a potential outcome of decreased self-efficacy. In particular, as he noted, if through our sense of inefficacy we come to believe our successes are the result of luck and failures represent our actual ability, depression will result in part because we devalue our accomplishments and overvalue our failures. Ultimately, because failure at a task is seen as more meaningful than success, even when initial failures are followed with later successes, we may still be less willing than others to engage in the same task again. On this view, reduced self-efficacy is thought to create cognitive biases that produce depression, and potentially influence attention by continually directing it away from information critical to successful task completion (Bandura, 1997). Furthermore, given that our sense of self-efficacy is relative to the ability of others, depression, and an unwillingness to even attempt tasks, is an especially likely result when we expect others would not have difficulty completing the same tasks with which we have had trouble (Davis and Yates, 1982).

According to the Attention-to-Affect hypothesis (Carriere et al., 2008) frequent attention lapses lead to attention-related errors that interfere in task success and should precede reductions in self-efficacy for that task. Given that attention lapses occur even in simple, everyday activities—particularly those we know are not problematic for most people—it follows that these continual mistakes could produce a generally diminished sense of self-efficacy and may then lead to disengagement from everyday behavior in general and eventually to depression. The present research thus applied the Attention-to-Affect hypothesis to illuminate more precisely the structure of these relations. In particular, we sought to evaluate the potential causal flow from attentional errors—specifically attention lapses and subsequent attention-related errors—through to decreased self-efficacy and on to a proneness to experience depression.



Study 1

To examine the hypothesis that perceived self-efficacy mediates the association between failures of basic cognitive mechanisms and depression, we conducted a path analysis using structural equation modeling in AMOS (Arbuckle, 2005) to examine the relations among five self-report questionnaires. Frequency of attention lapses and associated cognitive errors were assessed via the Mindful Attention Awareness Scale–Lapses Only and the Attention-Related Cognitive Errors Scale (MAAS-LO and ARCES: Carriere et al., 2008). We assessed depression via the Beck Depression Inventory—Second Edition (BDI-II: Beck et al., 1996). Self-efficacy was measured via the Generalized Self Efficacy scale (GSE: Schwarzer and Jerusalem, 1995).

Based on previous findings (Carriere et al., 2008) and the present arguments, we predicted the MAAS-LO would explain a significant amount of the variance in the BDI-II, while the ARCES would function as a mediator between the MAAS-LO and GSE, such that the ARCES would not explain a significant amount of the variance in the BDI-II once relations with the MAAS-LO and GSE were accounted for. The ARCES is the key variable in this case, since it allows us to place specific a priori constraints on the model, which are necessary for evaluating causal claims with correlational data, and it is most clearly recognized as an effect of inattention (i.e., it is non-sensical to instead argue that attention-related errors cause the inattention that was necessary for them to have occurred). With these same data we also evaluated the more conventional Affect-to-Attention hypothesis that negative affect creates cognitive biases which influence attention (e.g., through reduction of attentional capacity by rumination) and our perceived self-efficacy.



Method


Participants

Participants were from an international sample of 188 respondents who completed all five of the questionnaires below via our public attention lapses research website. Participants included in the analyses completed all four questionnaires and had no more than two missing responses for each questionnaire; 158 participants had zero missing responses. Participants received no compensation for completing the questionnaires, aside from the information already available to them on our website. Not all participants opted to provide demographic information and given that this study was conducted online we have no information for these participants beyond their questionnaire responses. Of those participants who opted to provide their demographic information, which represents the majority of the sample, there were 85 males and 97 females with a mean age of 36.1, (SD = 13.3; n = 178).



Measures

After first receiving the initial demographics questionnaire, the four questionnaires below were completed in random order across participants. In addition, the individual items within each questionnaire were randomly ordered, such that no two participants were likely to receive the exact same ordering of questionnaires and items. To accommodate occasional missing responses, item mean scores were calculated by averaging across the responses provided.

The 12-item Mindful Attention Awareness Scale–Lapses Only (MAAS-LO; Carriere et al., 2008) was selected as the measure of attention lapses. MAAS-LO items, such as “I find it difficult to stay focused on what's happening in the present,” ask about inattentive behavior in everyday situations using a six-point Likert scale ranging from almost never (1) to almost always (6). Responses indicating a greater frequency suggest a greater propensity toward everyday attention lapses. It is important to explicitly acknowledge here that, aside from removal of three items and the scale being direct-scored rather than reverse-scored, the MAAS-LO is identical to the MAAS as originally developed by Brown and Ryan (2003).

A revised version of the Attention-Related Cognitive Errors Scale (ARCES; Cheyne et al., 2006) was incorporated as an assessment of notable cognitive and behavioral outcomes of attention lapses. The revised ARCES (Carriere et al., 2008) is a 12-item questionnaire measuring the frequency with which one experiences a variety of cognitive failures, for example: “I have absent-mindedly misplaced frequently used objects, such as keys, pens, glasses, etc.” The ARCES employs a five-point Likert scale from never (1) to very often (5).

The 10-item General Self-Efficacy scale (GSE; Schwarzer and Jerusalem, 1995) was selected as a measure of one's perceived self-efficacy. The GSE includes items such as “I can always manage to solve difficult problems if I try hard enough” and “I am confident that I could deal efficiently with unexpected events,” and uses a four-point Likert scale ranging from not at all true (1) to exactly true (4).

We used the Beck Depression Inventory (BDI-II: Beck et al., 1996) to measure depression. The BDI-II is a 21-item scale that was designed to address the diagnostic criteria for depression outlined in the DSM-IV (American Psychiatric Association, 1994). The BDI-II asks participants to select from a list of statements the one that best describes how they have been feeling throughout the last 2 weeks. Accordingly, the BDI-II includes statements such as “I am so sad or unhappy that I can't stand it” to indicate depression, and related normal mood statements such as “I don't criticize or blame myself more than usual.”



Data analysis

It is worth highlighting that our research is based on correlational data, and it is a well-known truism that correlations do not guarantee the presence of causation (Fiedler et al., 2011). Likewise, the absence of temporal precedence as is typically found in correlational study designs further complicates matters and in the case of 3-variable mediation models it is impossible to statistically distinguish multiple competing causal hypotheses (Kline, 2015). While these statements offer good guidance about the need to exercise caution when working with causal models and correlational data, they are also often misconstrued as making the stronger claim that we can never reasonably infer causation from correlational data or use cross-sectional correlational data to examine any form of mediation model. As argued by Simon (1954), it is indeed quite reasonable, though certainly not conclusive, to infer the causal ordering of a set of correlational data as long as we (1) include at least one additional relevant variable, and (2) can apply specific a priori assumptions that constrain which of these variables do not involve a direct causal relation. This method, though argued only with respect to equations involving three variables by Simon (1954), is foundational to the process of path analyses in structural equation modeling—the statistical technique employed in our previous paper and again here. Shipley (1999) also makes a very similar argument with respect to structural equation modeling, noting that “although correlation does not imply causation, causation does necessarily imply particular types of zero-order correlations or partial correlations as well as other constraints on the patterns of covariation between the variables” (p. 377; emphasis added). This is to say that, given a sufficiently complex set of variables and clear causal hypotheses about how they ought to relate to one another, it is possible to test these hypotheses by comparing a theoretically constrained covariation matrix against the observed patterns of covariation. If the causal hypotheses are true, the theoretically derived covariation matrix should correspond to the observed covariations, and yield good model fit. When competing causal hypotheses require different patterns of covariation, it likewise becomes possible to test which hypotheses, if any, provide sufficient correspondence to the observed covariation matrix. Of course, in this case, the otherwise valuable inclusion of temporal precedence to the order of data collection would make testing differing causal hypotheses on the same data more problematic. Therefore, assuming the amount of time and research funds is held constant, a researcher's study design options are limited to either collecting a single larger sample of data, which is generally preferable for minimizing chance model over specification, or multiple smaller samples of data including different patterns of temporal precedence. The former approach was precisely the case for our previous research on the Attention-to-Affect model (Carriere et al., 2008), which sufficiently explained the observed covariations among the tendency to be inattentive, to make attention-related mistakes in everyday life, and to experience depression. The similarly theoretically constrained covariation matrix of the Affect-to-Attention model, which involved a reversal in the causal role of depression, could not adequately explain the observed covariation matrix, however, suggesting its underlying causal hypothesis was flawed. In the present study we will employ the same analysis method, while continuing to expand the complexity of the potential mediation process, and exploit similar expectancies of covariation and non-covariation among the cross-sectionally measured constructs in order to evaluate and contrast the Attention-to Affect and Affect-to-Attention models. All analyses were run using jamovi version 2.3.21. Path analyses were performed via the pathj module with normal Maximum Likelihood estimation and structural equation models discussed in the Latent Variable Path Analyses in the Supplementary Figures S1, S2 were run via the SEMLj module, also using normal Maximum Likelihood estimation.




Results and discussion

Consistent with our earlier findings (Cheyne et al., 2006; Carriere et al., 2008), the ARCES and MAAS-LO were found to have good distributional and psychometric properties. All measures showed a good range of scores, no significant deviations from normality in skewness and kurtosis, and demonstrated very satisfactory internal consistency (see Supplementary Table S1, for detailed information).

Pearson Product-Moment correlation coefficients are presented in Table 1. All observed coefficients were moderate to large. As predicted, the ARCES and MAAS-LO were positively correlated, and both were negatively correlated with the GSE. Furthermore, as predicted, the GSE was also negatively associated with the BDI-II. Overall, the correlations between attentional and mood measures replicated our previous findings (Carriere et al., 2008).


TABLE 1 Study 1: pearson product-moment correlations of all measures (N = 184).

[image: Table 1]

Our primary interest was in extending our knowledge about the role that everyday attention lapses play in the onset of depression. Hence, a model was constructed which allowed self-efficacy to mediate the relations from everyday inattention (the MAAS-LO) and attention-related errors (the ARCES) to depression (the BDI-II). To evaluate the conventional Affect-to-Attention hypothesis we simply reversed the causal paths involving depression, producing a model in which depression predicts inattention and self-efficacy.

The Attention-to-Affect model assessed the simultaneous effects of the MAAS-LO and GSE on the BDI-II, using the MAAS-LO as an exogenous variable predicting the ARCES, GSE and BDI-II. The GSE was also entered as a mediator of the effect of the MAAS-LO on the BDI-II, and the ARCES was entered as a mediator of the effect of the MAAS-LO on the GSE. This model provided reasonably good fit indices for the data, χ2 (1, N = 188) = 2.05, p = 0.152, CFI = 0.995, TLI = 0.972, RMSEA = 0.075, consistent with the Attention-to-Affect hypothesis, via changes in self-efficacy. As anticipated based on previous findings (Carriere et al., 2008) the direct path between the ARCES and BDI-II was found to be non-significant (b* = 0.105, p = 0.156) and omitted. The only notable shortcoming of this model was that the path from the MAAS-LO to the GSE was not significant (b* = −0.027, p = 0.772). This is because almost the entirety of the MAAS-LO's relation with the GSE was mediated by the ARCES in this sample—consistent with the hypothesis that one's everyday inattention leads to a decreased sense of self-efficacy primarily through the attention-related cognitive errors that also result from attention lapses. Accordingly, a more parsimonious model, removing the non-significant path from the MAAS-LO to the GSE, is shown in Figure 1A and provides very good fit indices for the data, χ2 (2, N = 188) = 2.15, p = 0.341, CFI = 0.999, TLI = 0.998, RMSEA = 0.020. For all direct and indirect effects see Supplementary Table S2.


[image: Figure 1]
FIGURE 1
 (A) Attention-to-affect path model with path coefficients for self-reported attention (MAAS-LO), error (ARCES) and self-efficacy (GSE) measures predicting depression (BDI-II). (B) Affect-to-attention path model with self-reported depression (BDI-II) predicting attention (MAAS-LO) and self-efficacy (GSE).


The traditional Affect-to-Attention model was tested next. This model treats the BDI-II as an exogenous variable predicting both the MAAS-LO and GSE, and with the MAAS-LO mediating the relation of the BDI-II and ARCES. The Affect-to-Attention model, which implicitly directs most research, does not specifically predict a direct influence of self-efficacy on attention-related errors—that is, without influencing attention lapses first—so in the Affect-to-Attention model that we tested the direction of the path between the ARCES and GSE remained consistent with the model shown in Figure 1A. Accordingly, the Affect-to-Attention model shown in Figure 1B matches Figure 1A, except that all paths directly connecting with the BDI-II are reversed. This model provided much poorer fit indices for the data, χ2 (1, N = 188) = 6.61, p = 0.010, CFI = 0.976, TLI = 0.854, RMSEA = 0.173. For all direct and indirect effects see Supplementary Table S3. Importantly, this model, which most closely matches the conventional Affect-to-Attention hypothesis, clearly does a poor job of representing the obtained pattern of relations and thus the implication is that conventional theories may be inadequate. Furthermore, this model requires a direct connection from the MAAS-LO to the GSE in order to better explain the observed covariance matrix, so is also potentially less parsimonious than the Attention-to-Affect model. A large source of variance left unaccounted for in the traditional Affect-to-Attention model involved the relation of the BDI-II with the ARCES, suggesting that, ultimately, the Affect-to-Attention model is not as effective in predicting the occurrence of attention-related errors as the Attention-to-Affect model is in predicting depression.

Given the present findings, the Attention-to-Affect model, shown in Figure 1A, best and most parsimoniously fits the data. Within this model, the MAAS-LO predicts all cognitive and affective variables, with the GSE mediating relations between the MAAS-LO and BDI-II. Moreover, in conjunction with attention-related cognitive errors (e.g., going to the fridge to get some milk, and instead taking out the juice), such attention lapses may be viewed as influencing our affective wellbeing via their impact on our sense of self-efficacy. Thus, the present findings once again highlight that maintaining an awareness of our actions is an important contributor not only to the outcomes of everyday activities, but potentially to our long-term emotional wellbeing.

The Attention-to-Affect model naturally focuses more on cognitive factors (i.e., attention lapses, attention-related errors, and self-efficacy) rather than affective factors (depression). Although we have thus far stressed these cognitive routes, we also acknowledge the existence of other affective mechanisms on the route from attention lapses to depression. One such potential linking mechanism is stress, particularly given that attention lapses can interfere with our ability to perform our normal, everyday activities and through such interference we may become stressed.



Study 2: evaluating a theoretical model linking attention lapses and stress

Here we adopt Selye's (1984) belief that the term stress should be reserved to describe physiological or emotional outcomes while the term stressors should be used to describe those events that cause stress. This view of stress as an emotional outcome is compatible with the work of Lazarus (1993), who argued that stress can be seen as a cognitive-emotional trait which persists across situations and remains present even in the absence of external stressors. On this view, there may sometimes be no identifiable situational cause for an individual's stress; that is, stress is simply an abundance of psychological tension, arousal, and other non-specific emotional distress resulting from no particularly salient cause. A similar view was put forward by Selye (1984), who argued that stress is a potential consequence of almost all physical, cognitive, or emotional activity—that essentially everything we do or feel has the potential to produce a stress response in the body, even if only to a very minimal extent. Accordingly, to say someone is feeling stressed reflects the individual's recognition of an abundance of the stress response rather than a truly categorical change in his or her present state. Expanding on the views of Lazarus (1993), we view stress more generally as a host of unpleasant affective traits, such as general irritability, that attention lapses may help to create, and which then potentially produce further emotional distress in the form of depressive affect. The challenge, accordingly, is to determine how stress fits into the Attention-to-Affect model.


Stress and attention

Viewing stress as emotional reactivity to life in general parallels the mechanism described in “daily hassles” research (e.g., Monroe, 1983; McIntyre et al., 2008), which provides an indirect link between attention lapses and stress. We would take this view one step further, however, to suggest that chronic inattention directly serves as a stressor, perhaps in part because inattention makes it more difficult to accomplish a variety of everyday and otherwise easy-to-accomplish tasks (e.g., reading; Smallwood and Schooler, 2006). In this way, if everyday inattention happens to have extraordinary consequences, such as narrowly avoiding a plane crash, it will likely produce sufficient stress to become noticeable, and those consequences would be easily identifiable as a stressor. If we experience an extraordinary abundance of minor attention-related errors in everyday life, however, then over time our stress level could also become sufficiently elevated to be perceived as bothersome, but we would not be able to identify the cause of our stress. Of course, it is also possible that inattention requires neither extraordinary nor minor consequences in order to produce stress, since the act of being inattentive could itself serve as a stressor—as was suggested by Selye (1984).



Stress and depression

Unlike the link between attention and stress, the link between stress and depression is well documented. Indeed, stress has long been identified as an important contributor to disease in general and is thought to be an especially important factor in the initial onset and later relapse into depression (Depue, 1979). Most notably, the contributions of stressors to depression are fundamental to the diathesis-stress model of depression. Such models are based on the theory that dysfunctional beliefs or behaviors tend to produce depression only when accompanied by stressful life events (for an interesting evaluation of diathesis-stress models of depression, see Robins and Block, 1989). The development of depression after stressful events may be further influenced by the tendency to experience chronic stress (Hammen et al., 2009), and even mild levels of daily stress appear to have the potential to produce mood disturbance over short timescales (DeLongis et al., 1988). These latter examples are more akin to the experience of general psychological stress we argue could be related to inattention and help bridge the gap with the diathesis-stress model of depression. A similar general experience of personal and interpersonal psychological stress was included in a structural model used by Shen and Takeuchi (2001) to understand the development of depression among Chinese American immigrants, and they found strong prediction of depression via stress. It is worth noting that decisions made while one is depressed may also create an environment in which the probability of experiencing future stress is increased (Hammen and Shih, 2008), thus creating a potentially vicious emotional downward spiral. Such complex interactions suggest a feedback model should be necessary to explain the relation between stress and depression but, interestingly, a reanalysis of Shen and Takeuchi's (2001) data set has shown that the reciprocal effect of depression is limited at best (Kline, 2005) and so a unidirectional relation will likely be sufficient in most cases. While none of the above studies have considered the potential role of everyday inattention in producing stress, it is nonetheless clear that, if the Attention-to-Affect hypothesis is correct, stress should play a pivotal role as a mediator between inattention and depression.



Self-efficacy and coping with stress

Attempts to minimize or avoid the effects of stress on our lives have been collectively described as coping, and generally fall into two categories: emotion focused coping, whereby the individual attempts to reappraise the situation in a more benign way, and problem focused coping, where the individual attempts to change the situation (Coyne and Lazarus, 1980; Coyne et al., 1981). Both coping strategies are based on an initial appraisal of the situation and one's abilities, followed by subsequent reappraisals after initial outcomes have been assessed. As such, a stress–coping feedback loop is created, in which the apparent causal flow is dependent on how early one breaks into the process (Coyne et al., 1981). Since general self-efficacy is essentially a belief in our ability to handle unforeseen situations, it makes sense to think it would play an important role at the earliest stages of this cycle. Indeed, a number of recent studies have shown the importance of self-efficacy in reducing stress and maintaining general mental health (e.g., Jerusalem and Hessling, 2009; Rees and Freeman, 2009; Nauta et al., 2010) or preventing job stress and burnout (Schwarzer and Hallum, 2008) when individuals encounter stressful situations. Thus, consistent with previous findings (Study 1), we again hypothesized that attention-related errors would predict self-efficacy, which, based on existing coping theory, we initially hypothesize would then also predict stress. It is worth noting, however, that the Attention-to-Affect hypothesis itself affords no specific causal predictions on which of stress and self-efficacy should be impacted prior to the other so the reverse causal relation is certainly possible.



Predictions and models

Guided by the above theoretical and empirical considerations, and to further investigate routes through which attention lapses and their associated errors influence depressive affect, Study 2 used stress as a partial mediator of these relations. In this study inattention was again measured via the Mindful Attention Awareness Scale–Lapses Only (MAAS-LO; Carriere et al., 2008) and errors resulting from inattention were measured by the Attention-Related Cognitive Errors Scale (ARCES; Carriere et al., 2008). As well, self-efficacy was again measured via the General Self-Efficacy scale (GSE; Schwarzer and Jerusalem, 1995). For this study stress and depression were both measured via their respective subscales on the Depression Anxiety Stress Scales (DASS; Lovibond and Lovibond, 1995). Based on our previous findings using the BDI-II as our measure of depression, we predicted the MAAS-LO would explain a significant amount of the variance in DASS-Depression, and that stress would play an important role as a partial mediator of this relation. Furthermore, as a measure of behavioral consequences of inattention, the ARCES should act primarily as a partial mediator between the MAAS-LO and DASS-Stress. As a result, the ARCES would not explain a significant amount of variance in DASS-Depression once relations with the MAAS-LO and DASS-Stress were accounted for. In this case, both the ARCES and DASS-Stress play a critical role in allowing key a priori causal constraints to be placed on the model.




Method


Participants

Participants were 399 undergraduate students (137 males) from the University of Waterloo, who completed a series of online questionnaires examining cognitive functioning and general emotional experience, including the measures of interest for this study. The data were compiled over three consecutive terms, in order to reach a sufficient sample size. Of those participants who provided their age, the mean was 20.8 (SD = 4.85; n = 392). The selected participants completed all four questionnaires and had no more than two missing responses from any questionnaire; 355 participants had zero missing responses. As compensation for their time, participants received partial course credit.



Measures

The majority of the questionnaires used in Study 1 were retained for the present study. These included the MAAS-LO, ARCES, and GSE. New to the present study was the short form of the Depression Anxiety Stress Scales (DASS; Lovibond and Lovibond, 1995). All questionnaires were completed in random order across participants, and item mean scores were calculated for each questionnaire in order to accommodate the occasional occurrence of response omissions.

Stress and depression were measured via the relevant subscales of the DASS, as it provides good discrimination between depression, anxiety, and stress, and has been shown to provide good long-term stability for each subscale (Lovibond, 1998). The 21-item DASS includes 7 questions for each subscale, asking about one's experiences over the past week, and is scored using a Likert scale ranging from did not apply to me at all (0) to applied to me very much, or most of the time (3). Response values are typically doubled in the short form of the DASS, in order to retain total score compatibility with the long form which has 42 items. No doubling was necessary for the present study, however, given that mean item scores were used and that the scaling is irrelevant for correlations in any case. To measure negative affect (depression) the DASS includes statements such as “I felt downhearted and blue” and “I couldn't seem to experience any positive feelings at all,” while to measure tension (stress) it includes statements such as “I found myself getting agitated” and “I tended to over-react to situations.” While the DASS does not attempt to address the DSM-IV (or DSM-V) criteria for depression (American Psychiatric Association, 1994, 2013), its depression subscale has nonetheless been shown to correlate strongly with the previous gold standard measures, the BDI (Lovibond and Lovibond, 1995; Antony et al., 1998) and BDI-II (Gloster et al., 2008), the latter having been used in our previous models. Furthermore, for the purposes of the present study, we find the clearer focus of the DASS on the simpler and more common experience of negative affect particularly appealing as we expect inattention should predict emotional distress in general, regardless of its severity.




Results and discussion

Once again, all measures were found to have good distributional and psychometric properties, with only the GSE reflecting a larger degree of kurtosis (though still acceptable, for full details see Supplementary Table S4). Pearson Product-Moment correlation coefficients are presented in Table 2. All coefficients were significant, and the majority was moderate to large. As predicted by the theory discussed earlier, both the MAAS-LO and ARCES show strong relations with DASS-Stress. Furthermore, consistent with the findings of Study 1 and the present theory, the GSE showed strong relations with the DASS-Stress, and DASS-Depression.


TABLE 2 Study 2: pearson product-moment correlations of all measures (N = 399).
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Attention-to-affect model

The hypothesis that attention lapses, and their resulting cognitive errors, would predict depression in part through their influence on our general sense of self-efficacy and stress level was addressed using structural equation modeling. Based on stress coping theory and recent findings that self-efficacy helps prevent a variety of negative mental health outcomes, this also involved adding a direct causal path from the GSE to DASS-Stress. Consistent with the hypothesis that attention lapses produce depression via changes in self-efficacy and stress, this model, shown in Figure 2A, provided good fit for the data, χ2 (2, N = 399) = 4.29, p = 0.116, CFI = 0.996, TLI = 0.980, RMSEA = 0.054. In this model the ARCES was found to partially mediate the relation of the MAAS-LO with DASS-Stress, with both direct and indirect effects remaining significant (see Supplementary Table S5 for all direct and indirect effects).
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FIGURE 2
 (A) Attention-to-affect path model with path coefficients for self-reported attention (MAAS-LO), error (ARCES), stress (DASS-stress), and self-efficacy (GSE) measures predicting depression (DASS-depression). (B) Attention-to-affect model with stress predicting self-efficacy. (C) Affect-to-attention path model with self-reported depression predicting attention and self-efficacy. Non-significant paths are shown in gray.


In Study 1 we found the relation of the MAAS-LO with the GSE was fully explained by the ARCES. The present model therefore assumed this path should be omitted. The results showed the largest residual covariance was between the MAAS-LO and the GSE, although it was within acceptable levels and, if added, the direct path coefficient was small and not significant (b* = −0.10, p = 0.119), resulting in only a small improvement in overall model fit. Accordingly, through this replication we can now be confident that the effect of inattention on self-efficacy is due to the fact that attention lapses lead us to make attention-related errors when completing everyday tasks. That is, it is only when we notice the negative effect inattention has on completing tasks that our sense of self-efficacy is diminished. Interestingly, there was a more parsimonious way to account for the residual covariance of the MAAS-LO and GSE in this model, which also adds an alternative view of the relation between inattention and self-efficacy. Based on the reviewed stress coping theory, for the Figure 2A we placed a path from the GSE to DASS-Stress. Reversing this direction, however, allows both the ARCES and DASS-Stress to function as mediators of the relation between the MAAS-LO and GSE, and is consistent with the alternative view that stress is likely to first contribute to a diminished sense of self-efficacy. Shown in Figure 2B, this revised Attention-to-Affect model has relatively little impact on most path coefficients, though the direct effect of the ARCES on the GSE is substantially diminished and only marginally significant (see Supplementary Table S6 for all direct and indirect effects). This model is, notably, equally consistent with the Attention-to-Affect hypothesis that attention lapses produce depression via changes in self-efficacy and stress, and provided good fit for the data, χ2 (2, N = 399) = 1.27, p = 0.529, CFI = 1.00, TLI = 1.01, RMSEA = 0.000. Thus, the present data are most consistent with the view that both inattention-induced stress and attention-related mistakes in everyday life generally lead one to experience a reduced sense of self-efficacy, prior to the onset of depression.



Affect-to-attention model

The present study substantially increased the complexity of our proposed Attention-to-Affect model and, accordingly, also any proposed alternative Attention-to-Affect models. It is perhaps unlikely that even among experts in clinical psychology a single alternative model could be easily agreed upon based on the existing literature alone. Some alternative models may rival the fit of our Attention-to-Affect model, but we suggest they would likely do so by subtly misrepresenting the currently held theories about how attention and affect are related with respect to self-efficacy and stress. Of course, other alternative Affect-to-Attention models may represent theory well, but provide poorer model fit and thus continue to call the underlying theory into question. It is not our claim to have addressed all potential alternatives, nor our desire to overfit the data in order to produce the best possible alternative model as a comparison. Rather, we have attempted to test our best estimate of a theoretically defensible alternative Affect-to-Attention model for all the measures included in this study.

In Figure 2C we present an Affect-to-Attention model that treats DASS-Stress as the sole exogenous variable, and provided poor overall fit to the observed data, χ2 (3, N = 399) = 19.2, p < 0.001, CFI = 0.972, TLI = 0.905, RMSEA = 0.116. In this model the direct path from DASS-Stress to the GSE is not significant (p = 0.081), suggesting most of its influence is via DASS-Depression (see Supplementary Table S7 for all direct and indirect effects). Removing this path does not, of course, substantially improve model fit. Indeed, the largest sources of residual covariance in this model are in the relations between the ARCES, DASS-Stress, and DASS-Depression. Critically, we are not aware of any theoretical reason to believe either stress or depression could produce attention-related cognitive errors except indirectly through their effect on attention or perhaps some other more action-oriented third variable, which, notably, the more parsimonious Attention-to-Affect model does not require. Accordingly, there is no theoretically-defensible way to add direct causal connections from either stress or depression to attention-related cognitive errors. Overall, the present findings suggest that, once again, the Affect-to-Attention model is not as effective in predicting attention-related errors as the Attention-to-Affect model is in predicting depression and, therefore, the importance of everyday inattention to the experience of depression is worthy of greater consideration.




General discussion

Starting from our earlier model (Carriere et al., 2008), which postulated attention lapses as a common cause of a sequence of cognitive, behavioral, and affective outcomes, the present studies were designed to investigate additional potential intermediates between attention lapses and affective dysfunction. The addition of self-efficacy as a collection of beliefs about our ability to perform everyday tasks (Study 1) and stress as an individual tendency to experience an unpleasant abundance of tension, arousal and general emotional distress (Study 2) allowed the expansion of our causal model from initial attention failures to affective outcomes. Once again, the present findings provided good support for the view of attention lapses as a cause of depression. The present findings are also consistent with a view of attention lapses as potential stressors in their own right—capable of producing stress without the consequent major life events more typically identified as causes of stress. There remains the distinct possibility, however, that everyday inattention also increases the likelihood that we encounter difficult life situations, and so stressful life events are still an important component of the attention–stress relation. As we did not specifically inquire about these participants' experiences of stressful life events, the present findings cannot directly address this question.

It is worthwhile highlighting once again that relation of the MAAS-LO with the GSE was fully explained by the ARCES in both Study 1 and Study 2. Accordingly, we conclude that reduced self-efficacy results from attention lapses that lead us to make attention-related errors when completing everyday tasks, although stress may play an important role in this process as well. That is, it is only when we either experience stress or notice the negative effect inattention has on completing tasks, that our sense of self-efficacy is diminished. Thus, future studies looking to model the effect of inattention on self-efficacy should incorporate at least attention-related errors as a mediator of this relation.

A limitation of the present models is that they rely solely on relations observed among self-report questionnaire assessments of attention and emotion. This limitation is a consequence of the present research focusing on trait-level tendencies of the individual. That is, we investigated general tendencies to be inattentive, stressed, or depressed in everyday life regardless of specific situations one might encounter. Taking these general tendencies to the level of specific situations may not be easily accomplished because any given situation will inevitably introduce its own complexities. Such complexities are often unexpected and difficult to account for, and thus correct interpretation of the results is made more difficult. For example, it is probable that, although attention lapses may serve an important role in the etiology of depression, depressed affect will be associated with self-focused depressive rumination that provides additional attentional load and is associated with mind-wandering away from important characteristics of the task at hand (Smallwood et al., 2003, 2007)—and this process is likely to play out over both long and short timescales. Indeed, real-life scenarios are likely to involve reciprocal relations between trait inattention, trait and situational stress, and depression where a general tendency toward inattention increases the likelihood of stressful events occurring (such as in the example of the distracted Chatsworth train engineer from the introduction) and stressful events then lead to depression, both of which create new cognitive loads that make maintaining attention even more difficult, and the cycle repeats. Likewise, stressful life events could be responsible for the creation of short-term attentional difficulties and depression, and once these events are resolved the other effects will not necessarily persist. Notably, the studies discussed here, being focused solely on trait-level cognitive and emotional processes, do not preclude any such possibilities. What they do suggest is that everyday attentiveness should serve as a protective factor, minimizing the potential impact of traumatic life events, and that with careful control and interpretation, future studies might benefit from including measures of attention lapses and an attempt to better understand the long-term cognitive, emotional and behavioral interactions that play an important role in the onset and maintenance of depression. In the end, that several different studies have produced similar findings, even while involving different mediators of the link between attention lapses and affective distress, should make their findings more compelling. Accordingly, the results obtained in the present studies should be interpreted as a stimulus for additional research on the potential involvement of seemingly harmless lapses of attention in everyday life in the development of highly problematic emotional states.

It is worth noting that, although progressing down a somewhat different causal path, the present line of research is perfectly compatible with the findings of Killingsworth and Gilbert (2010). Through an experience sampling study these researchers have shown a significant relation between mind wandering in everyday situations and future happiness, with happiness reportedly decreasing following reports of mind wandering. The effect of mind wandering on happiness was independent of, and larger than, the emotional effect of the activity performed at the time. Furthermore, mind wandering was associated with decreased happiness when the content of that thought was either neutral or negative, relative to the same activity performed without mind wandering. Interestingly, mind wandering also did not lead to an increase in happiness when the topic was pleasant. Together these findings suggest mind wandering has a general negative effect on our emotional state, which may be only partially counteracted by thinking about pleasant topics. Of course, other slightly more recent work similarly examining the connection between mind wandering and negative mood produced contradictory results, where sadness predicted mind wandering but mind wandering did not predict sadness on short timescales (Poerio et al., 2013). Again, though similar in some respects to the present studies, these findings are based on reports of mind wandering rather than attention lapses or attention-related errors, and momentary happiness rather than depression over longer timescales. Nevertheless, there are obvious links between inattention and mind wandering, and between depression and momentary happiness, and so it is good to see some potential convergence on the same general conclusion in these separate lines of research.

On the whole, the present results provide good support for the hypothesis that chronic attention lapses may set in motion processes that ultimately lead to depression, including those working via their influence on our stress level. This process is likely to be, in part, also mediated by the effects of failures of attention on our general sense of our ability to accomplish both mundane and novel tasks. These models redefine the role of attention lapses in our everyday emotional experiences and are all the more compelling as a result of the consistency with which attempts to address the various causal relations underlying these experiences produce similarly well-fitting models. As a result, the present findings suggest that direct attentional training exercises could be an important, and presently underutilized, method of preventing onset or relapse of depressive episodes. Of course, the present research is only an initial foray in this domain, and it is worth noting again that the present models contrast the most simplified views of the interrelations among attention, self-efficacy, stress, and depression. We do not believe there is any debate over the validity of these interrelations, nor the belief that causality is involved in these relations. The Affect-to-Attention models we tested therefore represent what we believe are the most typical theoretical perspectives taken when discussing causation among these particular variables; those models failed to explain the data. The Attention-to-Affect models likewise represent our preferred alternative theoretical perspectives on the causal roles, after recognizing that seemingly minor inattentiveness is certainly capable of producing a wide range of major life consequences and that at least one study has already suggested it is possible to treat major depressive disorder with only attention training (Papageorgiou and Wells, 2000). But it is undoubtedly the case that in the real world the interrelations are more complex than any of our models allow. Indeed, the primary causal flow may be from attention-to-affect in general, but from affect-to-attention (particularly from stressors to inattention) in many real-world scenarios. It is clear there is a great deal of additional research to do with regard to testing even more potential pathways from either attention-to-affect or affect-to-attention (e.g., anxiety is likely to be another important variable) and we will not fully understand the connection between attention and affect without considering more complex alternatives from all plausible causal perspectives.
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