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Abstract
Introduction: The variation of daylight throughout the day makes it an ideal source for
stimulating the human circadian system; however, its quantity, quality, and availability at
appropriate times are not always sufficient in interior spaces. Therefore, artificial lighting is
necessary to complement the visual and non-visual aspects of light for humans. Building and
interior design factors have a significant impact on the amount and quality of incoming light;
therefore, it is necessary to review previous studies in this field and systematically categorize
them.
Methods: This review study examines the parameters discussed in this field, dependent
variables, approaches, and evaluation criteria, emphasizing the importance and impact of
design parameters on human circadian health.
Results and Discussion: The systematic review showed that the parameters discussed in this
field, along with their frequency of occurrence in the reviewed articles, include human factors
(11%), ideation factors (4%), geography and weather (8%), building factors (6%), windows
(31%), window glazing (6%), shading systems (14%), interior surfaces (13%), artificial
lighting systems (2%), and furniture (5%). The most important dependent variables
(measurement factors) in this field are Circadian Stimulus (CS) (47%), Equivalent Melanopic
Lux (EML) (25%), Melanopic Equivalent Daylight Illuminance (m-EDI) (20%), and M/P ratio
(8%). The reviewed studies were selected within the latitude range relevant to Iran so that the
obtained results can be applicable to this geographical context.
Conclusion: The main weakness of previous studies is the lack of attention to an integrated
lighting design process and the simultaneous consideration of visual and non-visual comfort, as
67% of the articles addressed non-visual comfort exclusively, whereas only 33% adopted an
integrated approach. It is worth mentioning that the articles included in the present study
addressed non-visual comfort, either exclusively or through an integrated approach, while
visual comfort alone was not investigated. Therefore, the lack of an integrated approach is a
major weakness of the conducted studies, because these parameters and their impacts on design
should be considered from the early stages of the design process to achieve an appropriate
circadian rhythm. To address this need, the Human-Centric Lighting (HCL) design approach,
which places humans and their visual and non-visual needs at the center of the design process,

should be incorporated into the design.

Keywords: Circadian-Effective Lighting- Daylight- Non-Visual Effects of Light- Health- Integrative
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designs for indoor environments by natural light
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