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The proposed Quartet Theory of Human Emotions by Koelsch and co-workers [11] adumbrates evidence from vari-
ous scientific sources to integrate and assign the psychological concepts of ‘affect’ and ‘emotion’ to four brain circuits 
or to four neuronal core systems for affect-processing in the brain. The authors differentiate between affect and emo-
tion and assign several facultative, or to say modular, psychological domains and principles of information processing, 
such as learning and memory, antecedents of affective activity, emotion satiation, cognitive complexity, subjective 
quality feelings, degree of conscious appraisal, to different affect systems. Furthermore, they relate orbito-frontal 
brain structures to moral affects as uniquely human, and the hippocampus to attachment-related affects. An addi-
tional feature of the theory describes ‘emotional effector-systems’ for motor-related processes (e.g., emotion-related 
actions), physiological arousal, attention and memory that are assumed to be cross-linked with the four proposed 
affect systems. Thus, higher principles of emotional information processing, but also modular affect-related issues, 
such as moral and attachment related affects, are thought to be handled by these four different physiological sub-
systems that are on the other side assumed to be highly interwoven at both physiological and functional levels. The 
authors also state that the proposed sub-systems have many features in common, such as the selection and modu-
lation of biological processes related to behaviour, perception, attention and memory. The latter aspect challenges 
an ongoing discussion about the mind–body problem: To which degree do the proposed sub-systems ‘sufficiently’ 
cover the processing of complex modular or facultative emotional/affective and/or cognitive phenomena? There are 
current models and scientific positions that almost completely reject the idea that modular psychological phenomena 
are handled by a distinct selection of regional brain systems or neural modules, but rather suggest highly complex 
and cross-linked neural networks individually shaped by livelong learning and experience [e.g., 6,7,10,13]. This holds 
in particular true for complex emotional phenomena such as aggression or empathy in social interaction [8,13]. It 
thus remains questionable, whether – beyond primary sensory and motor-processing – a small number of modular 
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sub-systems sufficiently cover the organisation of specific phenomenological and social features of perception and 
behaviour [7,10].

Hypotheses about regional brain, or to say modular, processing of specific emotional aspects were predominantly 
derived from lesion studies that are always compromised by the fact that there is no way to differentiate between 
necessity and sufficiency of the damaged brain regions related to the lost mental abilities [e.g., 4,6]. Furthermore, 
most neuroimaging studies address just a part of the picture by using region of interest analyses that bears the problem 
of reverse inference. This means that mental content processing (e.g., complex affective, emotional, or cognitive 
information) cannot be inferred from the inspection of Cartesian distributions of brain activation patterns [7,17]. 
Additionally, from a methodological point of view, most approaches in functional neuroimaging take care to avoid 
false positive results, however, at the expense of accepting considerable negative impact on validity by Type II errors 
[12]. This procedure might lead to an underestimation of functionally relevant neural correlates of complex cognitive 
and emotional processes, and furthermore, this leads to a potential underestimation of the relevance of functionally 
sufficient individual fractions of neural resources involved [7,18].

The proposed functional neuro-anatomical separation between the four affect-systems appears well concluded from 
the respective literature, but it is not always convincing. The line of argumentation might also give rise to the assump-
tion that the proposed affect- and effector-subsystems are integrated parts of just one functional and physiological 
network, wherein each of the sub-systems processes basically the same phenomena at different complexity levels 
[compare 13]. At this place, we would like to draw attention to some particular aspects to the discussion:

(1) Why do Koelsch and co-workers [11] especially point to the language system as one of the most important 
instances of reconfiguration of emotional content? Without doubt, the language system belongs to the most important 
and complex coding instance of information processing in humans. However, other information processing modalities, 
such as spatial, visual, auditory, olfactory, motor, and all memory-related domains might also equally contribute to 
emotional content reconfiguration via transcoding from one to the other system. The most prominent candidates 
demonstrating such transcoding of complex emotional contents between modalities are individuals with synaesthesia 
[19]. Furthermore, Koelsch et al. [11] mention that they are the first who emphasize the role of language in a theory 
of human emotion processing. For example, Lindquist and Barrett [13] in their constructionist model of emotion also 
proposed language as an important instance for the conceptualisation of knowledge about emotions recruited during 
appraisal of emotionally relevant contents. Furthermore, prosody as an important feature of emotion communication 
is a well established concept in neuropsychology, and – from a pragmatic point of view – clinical psychologists 
and psychotherapists regularly use verbal self-instruction strategies to regulate or modify emotion processing in their 
clients. Thus, the concept of “language embodied emotion” appears to be a rather established.

(2) Ecological validity of both animal and human studies on the neural organisation of emotion processing is 
mostly limited by several factors, such as a lack of realistic emotion-inducing stimulation [6,8,21,23], missing or 
inappropriate control conditions for the differentiation between emotion, arousal and/or task complexity-effects [6,8], 
or sample characteristics (e.g., emotion processing in patients with particular brain lesions that might be assigned to 
both specific lesion location or coping with behavioural disorders or even by the interaction of both). The detailed 
analysis of individual differences appears to be a crucial aspect that is mostly neglected, although there is evidence 
that there is more individuality than overlap in the processing of complex emotional content [18]. Inter-individual 
differences in complex emotional processing are not necessarily noise that needs to be averaged out [15,24]. This 
valuable source of information should in particular be considered by complementary, methodological approaches to 
enhance the validity of brain physiological data analyses [7,15,24]. Furthermore, virtual or realistic presentation of 
emotion-related content, and virtual or realistic, more or less individually relevant and potentially as harming appraised 
content [8,18] appear to have a tremendous effect on the appraisal of emotional content, and – as a consequence – on 
the involved neural resources: The identical realistic scenario can induce fear and flight tendencies in one individual 
and anger and approach tendencies in another with comparable demographic background. There is strong evidence 
that individual learning history appears to strongly modulate both appraisal of and responses to realistic and/or virtual 
context, implying individually elaborated perception-action-cycle networks [6,8] that can in principle involve all parts 
of the neural system [2,3,10] according to individual emotional and cognitive strategies applied [7].

(3) Koelsch and co-workers [11] discuss emotion-percept only related to the somato-sensory domain and neglect 
hetero-modal postcentral cortices in occipito-parieto-temporal brain regions, e.g. the Emotional Body Language Sys-
tem proposed by de Gelder [5], which might be a prominent candidate for an important higher perceptual memory 
instance potentially networking with higher motor-related areas involved in emotionally driven actions [8]. Orbito-
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frontal brain regions might serve as an important executive, but just inhibitory instance, which helps to assure 
contextual commensurability. Basic principles of the latter function obviously are individually learned [20] according 
to social and cultural norms also assumed for higher emotional entities such as guilt, shame, regret and other emotional 
domains putatively important for adequate moral judgement abilities as noted by Koelsch et al. [11].

In sum, the Quartet Theory of Human Emotions by Koelsch and co-workers [11] provides an intriguing number 
of ideas seminally integrated into a new concept. This idea particularly considers higher principles of emotion pro-
cessing, hosted in different affect and emotional effector systems that are highly cross-linked and operate together at 
different complexity levels. However, we additionally need, beside contemporary theoretical innovations [3,6,9,13,
14], new and advanced analytical approaches to better catch spatio-temporal and individual characteristics of neural 
emotion-processing [1,7,16,18,22], and new experimental designs more validly inducing emotional brain responses 
[e.g., 8,21] appear to be necessary for a comprehensive testing of the here proposed theory of human emotion and to 
further explore the complexity of interactions and processing principles of the proposed sub-systems.
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