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Introduction
In an article that was published 17 years ago, I (Davidson, 1998) 
introduced the concept of “affective chronometry” for what I 
believe is its first occurrence in the scientific literature. I defined 
affective chronometry as the temporal dynamics of emotional 
responding and specified particular chronometric parameters 
such as the rise time to peak and duration as examples of param-
eters of emotional responding that are subsumed under affective 
chronometry and that could be measured using objective meth-
ods. In that 1998 article, I also raised a number of questions 
about affective chronometry, the majority of which remain fun-
damentally unanswered today. I suggested in 1998 that affective 
chronometry was key to understanding individual differences in 
affective style and in vulnerability to psychopathology. Today in 
2015, I am as, if not more convinced that affective chronometry 
is central to our understanding of affective style, psychopathol-
ogy, and well-being.

The articles in this special section of Emotion Review clearly 
make the case for the continued relevance and importance of 
this concept and its applicability to a wide range of psychologi-
cal phenomena. It is inspiring to witness the diverse ways in 
which this concept is being used, the subdisciplines which it 
impacts, the methodological approaches that are being deployed 

to measure it, and the breathtaking range of processes and 
mechanisms that are considered to potentially influence, and be 
influenced by, the time course of emotional responding. In this 
collection of articles, a diverse range of approaches is show-
cased that vary from ecological momentary assessment strate-
gies (experience sampling) to measures of brain activity using 
functional imaging. The concept of affective chronometry is 
applied to normal emotion variation, to interpersonal relation-
ships, and to psychopathology. A consistent theme is one related 
to individual differences. There appears to be widespread con-
sensus that aspects of the time course of emotional responding 
vary greatly among individuals and play a role in psychopathol-
ogy and well-being. As such, affective chronometry seems to 
matter for important constructs that are impacted by emotional 
processes.

In this brief commentary I focus on several questions that 
remain unanswered and in so doing, aspire to guide future 
research. Some of these questions raise critical conceptual 
issues about the fundamental nature of affective chronometry 
and its underlying biological bases. These questions also under-
score important issues about the relations between the duration 
of the subjective experience of emotion and the duration of 
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other correlates of emotion and how measures that operate on 
different time scales may relate to one another. It is clear that we 
have much to look forward to in unpacking the fundamental 
nature of the time course of emotional responding as research in 
this area proceeds.

Some Key Unanswered Questions
Despite the incredible progress on this topic attested to by the 
content of these articles, many critical questions remain and few 
have been answered definitively. In this main section of this 
commentary, I list several of these key questions and indicate 
what is at stake in their resolution.

1.	 What is the relation between the time course of posi-
tive and negative affect? Are they positively corre-
lated, inversely correlated, or orthogonal? In other 
words, does the person who recovers quickly from a 
negative challenge, also recover quickly from a positive 
incentive? Or are they inversely correlated such that the 
person who recovers quickly from a negative challenge 
shows a long duration response to a positive incentive? 
Or are they relatively unrelated? This question is funda-
mental and it has not yet been resolved. The answer to 
this question may depend upon the specific methods 
used to address it, and/or the level of analysis or specific 
systems that are targeted. In recent research, we reported 
that marital stress produces short-lived responses to 
positive stimuli (Lapate et al., 2014). We have also 
found that depression is associated with shorter duration 
responding to positive stimuli (Heller et al., 2009), thus 
suggesting that certain forms of chronic stress and nega-
tive emotion impair the ability to sustain positive affect.

2.	 What is the relation among measures that operate at 
different time scales? For example, does a person who 
recovers quickly from a negative stimulus that is 
reflected in the millisecond domain using event-related 
potentials (ERPs) in the brain, also show faster recovery 
on autonomic measures that have a more sluggish time 
course such as heart rate and skin conductance? And 
what is the mechanism that binds these different time 
scales together? If our laboratory measures are to have 
ecological validity, it is imperative that we explicitly 
address this question and find positive associations 
between short-lived responses in the lab and longer last-
ing, more enduring processes in real-world contexts.

3.	 What underlies the duration of subjectively experi-
enced emotion? How does the duration of different 
biological processes relate to the duration of subjec-
tive experience? Many of the articles in this special 
section make inferences about affective dynamics from 
self-report measures, experience-sampling, etcetera. 
The subjective experience of emotion after all is what 
makes affective processes so compelling. Are there spe-
cific underlying psychological and/or biological pro-
cesses that are particularly related to the subjective 

duration of emotion? For example, is the duration of 
autonomic measures of emotion more systematically 
related to the subjective duration of emotion compared 
with measures of brain function? Or does it depend 
upon which specific parameters of brain function? 
Clearly this question, and Question 2 concerned with 
the relation among measures that operate at different 
time scales, are related, and are fundamental to our 
understanding of affective chronometry.

4.	 Which parameters of affective chronometry matter 
most for psychological and physical health and well-
being? We have examined individual differences in the 
time course of ventral striatal activation in response to 
positive incentives in relation to both depression (Heller 
et al., 2009) and well-being (Heller et al., 2013). In 
Heller et al. (2013) we showed that participants with 
longer duration ventral striatal responding to positive 
stimuli reported higher levels of psychological well-
being and also showed lower levels of cortisol. In 
Schaefer et al. (2013) we reported that participants with 
higher scores on the Purpose in Life subscale of well-
being display faster recovery from negative stimuli. Are 
there other important metrics of affective chronometry 
that are associated with psychological and physical 
health? And related to the first question, is shorter dura-
tion responding to negative stimuli also related to well-
being, or is well-being more specifically related to 
longer duration responding to positive stimuli? Our ini-
tial findings suggest that both parameters contribute to 
well-being, though additional work is needed where 
these factors are examined simultaneously to determine 
the unique and additive variance in well-being accounted 
for by these different metrics of affective chronometry.

5.	 Which interventions might specifically impact affec-
tive chronometry? Should interventions be targeted 
to alter affective chronometry in order to relieve suf-
fering and promote well-being? This question is a 
critical one that has both theoretical and practical 
import. The neural circuits in which chronometric vari-
ation in affective responding have been found also 
exhibit considerable plasticity and are shaped by experi-
ence. As such, these circuits are also presumably ame-
nable to training-induced change. If behavioral 
interventions can reduce suffering and promote well-
being, it stands to reason that they may produce their 
effects through alterations in neural circuitry that gov-
ern affective chronometry. For example, we have 
reported that individual differences in the recovery of 
the amygdala signal following a negative stimulus pre-
dict neuroticism such that those with prolonged recov-
ery report higher levels of neuroticism (Schuyler et al., 
2014). In current work, we are examining the impact of 
mindfulness and related contemplative interventions on 
the alteration of this specific parameter of affective 
responding. We hypothesize that simple mindfulness 
practices will facilitate more adaptive recovery and will 
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specifically lead to less magnetic resonance signal in 
the amygdala during a recovery period following provo-
cation with a negative stimulus.

Conclusions and Recommendations
The collective corpus of research and theory contained in this 
special section provides a compelling case for the importance of 
affective dynamics and affective chronometry in the study of 
emotion. The time course of emotional responding clearly car-
ries important significance and when examined as an individual 
difference, appears to account for unique variance in certain 
dimensions of affective responding. Additional research on 
affective chronometry is clearly warranted and the vibrancy of 
this new research area is conveyed in these articles.

As I noted in the previous lines, despite the extraordinary 
progress in this area, there are many fundamental questions that 
remain unanswered. Most of the extant literature in this area has 
used self-report measures to make inferences about affective 
dynamics. While the examination of emotional experience is 
clearly important, it is not sufficient and inferences made about 
affective dynamics exclusively from self-report should be 
regarded with some caution, particularly if participants are 
asked to report on experiences that occurred in the past (as in 
more than a few moments ago). We do not yet know how the 
time course of the subjective experience of emotion and of more 
objective measures relate to one another.

Going forward, it will be important to collect continuous 
objective measures that reflect different aspects of emotional 
responding to make inferences about affective chronometry. We 
can collect continuous central and autonomic measures. We can 
also obtain continuous skeletal-muscular measures including 
facial electromyography (fEMG); moreover the collection of 
such measures in the scanner will provide a real-time objective 
read-out of emotional behavior that can be parsed into different 
temporal domains and used to make inferences about reactivity 
and recovery (Heller, Greischar, Honor, Anderle, & Davidson, 
2011; Heller, Lapate, Mayer, & Davidson, 2014).

A number of the articles in this special section feature eco-
logical momentary assessment or experience sampling measures. 
This method is particularly well-suited to capture the subjective 
component of affective chronometry. However, when this is the 
only method that is used, in the absence of any experimental emo-
tion provocation, some of the variance across individuals will 
likely be due to variations in exposure to different forms and 
intensities of affective challenge. A new paradigm that involves a 
combination of ecological momentary assessment along with 
standardized affective challenges that can be deployed in the real 
world on smartphones (e.g., a simple probabilistic reward task) is 
worthy of consideration. Using such a strategy in our current 
work, we are densely probing affective experience following a 
standardized incentive (e.g., monetary reward) compared with a 
control condition (e.g., nonreward) and examining individual dif-
ferences in the time course of emotional responding.

In addition, we advocate the importance of conducting stud-
ies in which participants can be assessed in both real-world 
settings (with ecological momentary assessments) and in the lab 

so that the time course measured objectively in the lab in differ-
ent systems can be compared with the time course of emotional 
experience reported in the real world in units that are typically 
much longer than those examined in the laboratory.

In conclusion, the study of affective dynamics has come of 
age. It is now a vibrant research area and cuts across many areas 
of behavioral and neuroscience. Individual differences in these 
processes appear to play an important role in temperament and 
personality, and in vulnerability to psychopathology. It is impor-
tant that investigators focus their efforts on addressing some of 
the key fundamental questions that motivate this area of research 
and that studies be conducted with participants who are assessed 
in different contexts so that the generalizability and applicabil-
ity of these constructs can be discerned. The next decade should 
be an exciting one for this new field of research.
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