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Although rumination has important consequences for consumers, little is known about the means to decrease its intensity. In two

studies we show that visual ambiance (study 1) and scent and music (study 2) can decrease rumination. Two processes that could

explain these results are proposed: emotional activation and physiological activation.
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EXTENDED ABSTRACT
Struggling to assemble an Ikea product, failing to make a pur-

chase on a website, seeing a recently bought product break down, 
sitting in the waiting room at the doctor’s office, waiting at the super-
market are only but a few of the multiple occasions for rumination. 
Although seemingly harmless, rumination is a key concept for the 
understanding of cognitive functioning (Denson, 2012; Gomez and 
Debenedetti, 2010) especially because it partially or fully mediates 
the effect of negative emotions on consumer behavior (Porath, Ma-
cInnis, and Folkes, 2010; Strizhakova, Tsarenko, and Ruth, 2012). 
But little research has investigated the means of reducing it (Strizha-
kova, Tsarenko, and Ruth, 2012). Two empirical studies show that an 
arousing visual ambiance (study 1) and a combination of scent and 
music (study 2) reduce the intensity of rumination.

Rumination and sensory stimulation
Rumination is a maladaptive form of cognitive processing of 

emotions that follow stress and manifests itself in repetitive, aver-
sive and intrusive thought patterns, whose content focuses on the 
stressor (Denson, 2012; Joormann, Levens, and Gotlib, 2011; Pronk 
et al., 2010). It is a form of repeated mental simulation (Brigard et 
al, 2013). This implies that the person relives the stressing event 
long after it was experienced and with physiological, cognitive and 
emotional responses of the same intensity than if it were really ex-
perienced (Bushman et al., 2005; Joormann, Levens, and Gotlib, 
2011). Moreover, rumination is a circular, self-perpetuating process 
(Denson, 2012; Gomez and Debenedetti, 2010; Ottaviani, Shapiro, 
and Fitzgerald, 2011)DBP: the physiological arousal that follows the 
re-appearance of negative thoughts results in negative emotions that 
maintain physiological arousal (Gerin et al, 2006; Ottaviani, Shapiro, 
and Fitzgerald, 2011)DBP; difficulties in manipulating information 
in working memory and a deficit in executive control maintains the 
cognitive focus on the source of rumination (Joormann et al., 2011; 
Whitmer and Banich, 2007). In sum, when in a ruminative state, 
people tend to ruminate further. But how do you stop or decrease the 
intensity of rumination?

Results of research on the role of distraction are not conclusive 
and don’t document the process by which distraction would decrease 
rumination (especially regarding attention switching). Recent re-
search suggest that a way to reduce rumination is to reinforce execu-
tive functioning (Denson, 2012; Pronk et al., 2010). Executive func-
tioning is a set of cognitive control processes that regulate behavior, 
thoughts and feelings (Pronk et al., 2010). Stimulation of the areas 
involved in executive functioning reinforces the capacity to regulate 
thoughts and diminish rumination. As areas involved in executive 
functioning are located in the frontal lobe and overlap those involved 
in emotion (Pronk et al., 2010), and as stimulation of visual, olfac-
tory and auditory senses has physiological, cognitive and emotional 
consequences (e.g. Krishna, 2012)and past research has examined 
the main effects of many pleasant ambient stimuli such as music and 
scent. To further our theoretical understanding, we extend the notion 
of Gestalt to consumers\u2019 perceptions of retail environments 
and demonstrated that consumers perceive Services- capes holisti-
cally. Specifically, we suggest that the arousing quality of ambient 
stimuli is one dimension along which holistic evaluations occur, and 
that pleasant ambient stimuli are perceived more positively when 

their arousing qualities match rather than mismatch. We manipulat-
ed scent and music in a 3 (no music, pleasant low arousal and high 
arousal music, our central hypothesis is that an increase in pleasant 
sensory stimulation decreases the intensity of rumination.

Two empirical studies took place in the context of hospital vis-
its. Stimulation was manipulated by adding sensory stimuli in the 
environment. 

Study 1: Visual ambiance and rumination 
One hundred and forty one students were randomly assigned to 

one of two visual conditions as part of an assignment in a market re-
search course. Visual conditions were pictures of the waiting rooms 
of two hospitals (vivid colors versus neutral and uniform shades of 
green-white).

Results of two ANOVAs and an ANCOVA show that as visual 
stimulation increases the emotional quality of the environment im-
proves and the intensity of rumination decreases. Moreover, the fact 
that the influence of the visual conditions loses its significance when 
the emotional quality of the environment is introduced as a covariate 
suggests that the influence of visual ambiance on rumination is the 
result of an emotional activation.  

Study 2: Music, scents and rumination
A field experiment was conducted in a hospital specialized in 

articulatory pathologies and rheumatisms. A 2 (pleasant fast tempo 
music versus no music) by 2 (pleasant relaxing scent versus no scent) 
full factorial design was used. One hundred and twenty six people 
participated. 

Music and the interaction between music and scent influence 
the emotional quality of the environment and rumination. The emo-
tional quality of the environment has a negative impact on rumina-
tion, and music and the interaction of music and scent decreases 
rumination. Unexpectedly, the condition with the lowest emotional 
environmental quality (scent and music) is associated with the lowest 
level of rumination while the emotional quality of the environment is 
negatively associated with rumination (low emotional quality leads 
to higher intensity of rumination). This result is discussed below.

Discussion
The results of our first study suggest that an arousing visual 

ambiance with bright colors decreases rumination, and that this hap-
pens because of a change in emotional perception. The results of our 
second study are less clear-cut. The impact of adding music or scent 
only is low and it is the co-presence of scent and music that leads to 
a decrease in rumination. Moreover, when music and scent are pres-
ent the emotional quality is lower than in other cases. There seem 
to be two opposite processes working at the same time. While the 
emotional quality of the environment has a negative impact on rumi-
nation (high emotional quality entails a low level of rumination), the 
low emotional environment (scent and music) shows a lower level 
of rumination. Contrary to previous findings (Mattila and Wirtz, 
2001; Morin et al., 2007) these results suggest that the impact of 
individual sensory stimuli of the environment is not mediated by the 
emotional quality of the global environment and on the contrary the 
effects of the global environment and of individual stimuli seem to 
act in opposite directions. This research proposes that two processes 
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are involved in the influence of sensory stimulation on rumination: 
firstly emotional activation improves executive functioning which 
decreases rumination and accounts for the impact of the emotional 
quality of environment; secondly direct physiological processing of 
sensory information shifts resources away from internal self-focus 
to the external world and ‘forces’ or ‘helps’ cognitive and emotional 
switching. 
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