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The pattern of light that reaches our eyes shows large �uctuations throughout the day. 
In contrast, most studies in the �eld of lighting examine people�s responses to static light 
conditions that di�er in intensity and/or spectrum. Yet, temporal aspects, such as the 
duration and timing of the light and the prior light exposure, also moderate the e�ects that a 
light condition has. All these aspects are at play simultaneously in dynamic light patterns. The 
e�ects of these type of patterns on our neurobehavioral responses is scarcely investigated, 
despite the high relevance of the e�ects of light on our experiences and behavior on a daily 
basis. The goal of the current thesis was to study the visual experiences and neurobehavioral 
responses of daytime o�ce workers to dynamic light patterns. 

A systematic literature review was conducted to gain insight in the rationales for and e�ects 
of dynamic light scenarios. Dynamic light may support the alignment of our circadian rhythm, 
support our daytime functioning, induce fascination, provide information, or support the 
activity at hand. The fourteen reviewed studies tested radically di�erent scenarios, pursued 
a variety of these before-mentioned rationales, and reported widely varying results with 
respect to circadian, acute and visual measures. The most consistent results were the positive 
e�ects of morning bright light on sleep in addition to acute, transient e�ects of light on 
alertness. Altogether, the review demonstrated that, currently, there is insu�cient basis to 
unambiguously decide on the e�ectiveness or optimal design of dynamic light scenarios, 
which identi�es the need for a more structured approach to study them. Furthermore, 
the current literature does not provide insights on whether dynamic patterns should vary 
in intensity and/or in spectrum, what type of dynamics should be employed or the timing 
thereof.

To gain understanding in the visual experiences and neurobehavioral responses to the 
most basic dynamic light pattern, we examined the onset, persistence and symmetry of 
these responses to a single step-wise light transition in two laboratory studies. Transitions 
were created using two strongly contrasting conditions that di�ered in illuminance and/or 
correlated color temperature (CCT). Sensation of the light was immediately and persistently 
a�ected by the abrupt transitions. The CCT-driven e�ects on comfort, acceptance and mood 
quickly dissipated after the transition, whereas the illuminance-driven e�ects on subjective 
alertness and vitality dissipated more slowly. The 45-min experimental light exposure elicited 
no objective neurobehavioral responses. 

In a follow-up study, we measured participants� responses to multiple �uctuations in 
illuminance during 90 min of light exposure to investigate the integrated responses to several 
subsequent transitions. The e�ects of intermittent light with three cycles of ten minutes of 
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bright light and twenty minutes of dim light on alertness and visual comfort were compared 
to static dim and static bright light. Compared to static dim light, neither the intermittent nor 
the static bright light showed signi�cant alerting e�ects, while visual comfort was a�ected 
negatively. Despite the use of gradual transitions, the bright phases in the intermittent 
condition were perceived brighter than the static, bright light and resulted in enhanced 
discomfort over time. Again, we found no di�erences in objective neurobehavioral responses. 
The laboratory studies showed that electric dynamic light patterns, although designed with 
the intention to support neurobehavioral responses, may indeed improve subjective alertness, 
but they tend to reduce visual comfort.

As we investigated the visual experiences and neurobehavioral responses of dynamic light on 
a minute to hour basis in the laboratory studies, a supplementary �eld study was conducted 
to examine these responses on a longer term. We developed two dynamic light scenarios 
that di�ered in timing of bright light: in one scenario bright light was centered around noon 
and in the other bright light provided a skeleton at the beginning and end of the day. The 
e�ects of both scenarios on visual experience, alertness, performance and sleep were tested 
in an operational o�ce environment against a control scenario. Visual sensation and comfort 
were a�ected negatively by the dynamic scenarios, whereas performance and sleep were 
not a�ected at all. The noon scenario induced less momentary daytime sleepiness than the 
skeleton scenario, but neither di�ered signi�cantly from the control scenario. In addition, 
later timing and increased variability of personal illuminance (measured at the chest) were 
related to earlier sleep onset and longer sleep duration. The �eld study again suggested 
that, even though �uctuations in light are bene�cial for sleep, deliberately changing electric 
lighting indoors is not always appreciated by building occupants. 

Despite being constantly exposed to light �uctuations in daily life, little research speci�cally 
addresses how these �uctuations a�ect us. In this doctoral research, our visual experiences 
and neurobehavioral responses to electric �uctuations in light were uncovered. Whereas 
subjective alertness was sometimes a�ected by dynamic light patterns, our behavioral and 
physiological measures were not. Furthermore, electric �uctuations were consistently 
experienced more negatively than static lighting, even though more �uctuations in light 
contributed positively to sleep. Based on the unique insights from the conducted studies, we 
are reluctant to recommend dynamic light patterns in o�ce environments, yet more research 
to light �uctuations is recommended. The �ndings are valuable for both researchers and 
lighting designers as they can be used to purposefully time measurements in study protocols, 
formulate hypotheses regarding underlying processes, and aid the design of light applications.




















































































































































































































































































































































































































































