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Abstract   

Background: Vision is one of the most important human senses, 
and appropriate lighting is one of the most crucial physical 
factors in various settings, especially in work environments. 
Poor lighting in the workplace has negative effects on workers’ 
health, productivity, and job performance. Lighting significantly 
influences many non-visual functions, including physiological and 
psychological mechanisms and biological-cognitive processes such 
as circadian rhythm, alertness, core body temperature, hormone 
secretion, and sleep. Non-visual effects of light on the human 
body include changes in heart rate, pulse, blood pressure, and the 
secretion of hormones such as melatonin and cortisol. Therefore, 
this study aimed to investigate the relationship between lighting 
and physiological parameters of individuals in work environments. 
Methods: In this systematic review, articles published up to 
December 2023 in the PubMed, Web of Science, and Scopus 
databases were searched.
Results: The key findings of these studies indicate that the 
most significant effect of light and illumination is on melatonin 
secretion. Light with a lower color temperature suppressed 
melatonin secretion to a lesser extent, whereas light containing 
blue spectrum components suppressed melatonin secretion more 
intensely. Heart rate, pulse, and blood pressure also increased in 
low light intensity and yellow-colored light. 
Conclusion: Light and illumination, as a physical factor in the 
workplace, can affect employees’ physiological performance 
in various ways, impacting health, safety, and work-related 
accidents. Utilizing these studies, appropriate strategies and 
achievements can be proposed to improve lighting and maintain 
workers’ health in work environments.
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Sys. 2026;14(1):1-15. doi: 10.30476/jhsss.2025.103730.1960.
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Background

Vision is one of the most important human senses, 
and appropriate lighting is one of the most crucial 
physical factors in various places, especially in work 
environments.1, 2 Clear and suitable vision depends on 

proper and optimal lighting.3 In the modern era, it is 
inconceivable to imagine environments (especially work 
environments) without lighting as humans heavily rely on 
light for all kinds of activities and enhanced productivity.4

Light is a part of the electromagnetic spectrum 
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with wavelengths ranging from 380 to 770 nanometers. 
When it encounters the photoreceptor cells in the 
human retina, it is received and then sent to the brain, 
where its quantity and quality are perceived. The 
spectrum received from the surrounding environment 
is interpreted by the brain as light, color, or object 
based on its characteristics. The optical region of 
the electromagnetic spectrum includes the infrared, 
visible, and ultraviolet spectra, and inappropriate 
lighting can affect various parameters of the 
workforce.5

Numerous studies have shown that physical 
factors (such as noise, lighting, vibration, heat, cold, 
and radiation) in the work environment can influence 
fatigue, mental and emotional state, motivation, and 
productivity.6, 7 Workplace lighting, depending on 
whether it is adequate or inadequate, can have positive 
or negative effects on human health and productivity.8

Poor lighting in the workplace negatively impacts 
workers’ health, productivity, and job performance. 
Studies have shown that improving workplace lighting 
can enhance individual efficiency by 3%.9 Poor 
lighting may also result in inaccurate perception of 
environmental information, increasing the likelihood 
of human error.3, 10 Providing optimal lighting ensures 
the optimal functioning of the human visual system, 
enhancing employee safety, health, and well-being, 
and significantly reducing human errors, accident 
rates, and employee absenteeism. Overall, adequate 
lighting boosts productivity.11

Inadequate lighting (either excessive or insufficient) 
in any environment can lead to various discomforts 
and even accidents.1, 12 Exposure to excessive light 
can cause headaches, fatigue, stress, eye irritation, 
and anxiety. Insufficient light can lead to eye strain, 
headaches, dizziness, fatigue, musculoskeletal 
disorders due to poor posture, and additional bodily 
strain for visual adjustment.3, 13 Work environments 
with poor lighting conditions often experience higher 
rates of accidents and occupational illnesses due to 
the visual and non-visual effects of light on various 
physiological variables, such as the sleep-wake cycle 
and cognitive functions.14 Visual effects of lighting 
include visual comfort and quality, while non-visual 
outcomes include changes in physiological parameters, 
cognitive performance, and sleep quality.15

The direct effects of light on the human 
nervous system are related to immediate changes 
in physiological arousal, while phase-shifting 
effects pertain to temporal changes in the circadian 
rhythm.16 In addition to physiological effects, studies 
have shown that exposure to higher light levels can 
lead to increased alertness, perception, and better 
performance.17

In recent decades, various studies have 
demonstrated that different lighting conditions 
significantly impact many non-visual functions, 
including physiological and psychological mechanisms 
and biological-cognitive processes such as circadian 
rhythm, alertness, core body temperature, hormone 
secretion, and sleep.18 It has also been established 
that light has non-visual effects on the human body, 
such as changes in heart rate and blood pressure. 
Heart rate and blood pressure are associated with the 
autonomic nervous system and can indicate stress 
levels.19 Thus, lighting is a powerful regulator of 
the circadian system, aligning the human body with 
the environment. Physiological variables affected by 
lighting include heart rate, blood pressure, and the 
secretion of cortisol and melatonin.18 For example, 
physiological parameters can be affected by the 
type of light, color of light, color temperature, and 
intensity of light and lead to suppression or secretion 
of melatonin and cortisol hormones, as well as an 
increase or decrease in the heart rate, pulse, and blood 
pressure.20, 21

A study carried out by Hawes showed that 
exposure to higher light levels at night led to lower 
melatonin secretion, increased physiological arousal, 
higher levels of mental alertness, and improved 
attention and cognitive performance.22 Zamanian’s 
study indicated that the impact of bright light on the 
melatonin and cortisol cycle in night-shift workers 
increased the plasma cortisol levels with higher light 
intensity at night.23 Another study by Chellappa 
demonstrated that exposure to 6500 Kelvin color 
temperature fluorescent lamps suppressed melatonin 
and significantly reduced sleepiness. Additionally, 
exposure to blue-enriched light increased mental 
comfort.14 Tang’s study found that the heart rate and 
visual comfort were likely affected by full-spectrum 
light, with higher-intensity light correlating with a 
lower average heart rate and greater visual comfort.24 
Also, Jing’s study on miners showed that lighting had 
a significant negative correlation with the heart rate, 
electrodermal activity, and respiration. Heart rate was 
notably affected by lighting, changing significantly 
from the normal level (200 lx) at 50 lx, while 
respiration rate and electrodermal activity changed 
significantly at 10 lx.25 Gubin’s study showed that 
lighting as an intervening factor could affect systolic 
and diastolic blood pressure, heart rate, pulse, blood 
pressure, and melatonin secretion.26

Given the claims and previous studies about 
the non-visual effects of light and lighting on 
health, especially in work environments, and their 
relationship with job scheduling, and due to the 
lack of a comprehensive review on the impact of 
lighting on important physiological parameters of 
workers (including the relationship between lighting 
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and changes in the heart rate, blood pressure, and 
secretion of melatonin and cortisol), this study 
aimed to investigate the relationship between lighting 
and physiological changes in individuals in work 
environments through a structured review.

Methods

Search Strategy
The review was done according to the Preferred 

Reporting Items for Systematic Reviews and Meta-
analyses – PRISMA.27 This review was conducted 
by systematically searching for articles published in 
PubMed, Scopus, and Web of Science in December 
2023. The following search strategy (Title and 
Abstract, while in Web of Science searching in 
Topic) was implemented in all databases: “Blood 
Sugar”, “Heart Rate”, “Lighting”, “Illumination”, 
“Cortisol”, “Melatonin”, “Workplace”, and “Blood 
Pressure”. Among all the articles related to the review 
topic, only original research articles evaluating the 
lighting and physiological parameters of individuals 
in work environments were included in the  
systematic review.

Selection Criteria
Only cross-sectional articles examining the 

relationship between lighting and physiological 
parameters of individuals in work environments 

were included in the study. The authors participated 
independently in the three stages of review (screening, 
eligibility, and inclusion). In the first stage, titles and 
abstracts of articles obtained from the search were 
screened by the authors based on the inclusion criteria. 
Secondly, they obtained and reviewed the full texts 
of relevant titles or those with ambiguous relevance. 
Any disagreements between the authors were resolved 
through discussion. Finally, studies meeting the 
inclusion criteria were selected for the systematic 
review.

To assess the quality of the articles, the authors 
completed the quality assessment checklist provided 
by The Joanna Briggs Institute (JBI) for all the 
studies included in the review. JBI offers a variety of 
appraisal tools, including questionnaires, to evaluate 
the validity and applicability of research studies. 
These questionnaires typically consist of structured 
questions and criteria designed to assess different 
aspects of a study, such as its design, methodology, 
data collection methods, and reporting quality. The 
specific questionnaire used is determined by the 
type of study being evaluated. For example, JBI 
provides distinct appraisal tools for various study 
designs, including analytical cross-sectional studies, 
qualitative research, quasi-experimental studies, and 
more. Each tool is tailored to the specific features and 
requirements of the study type.28

Figure 1: Flowchart of the included studies in a systematic review
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Eligibility Criteria
The search results were reviewed and selected 

based on the following criteria:
- Original cross-sectional studies

- Studies published in English

- The study population consisting of workers in work 
environments

- The outcomes reporting the effects of lighting on 
physiological parameters of employees (such as heart 
rate, blood pressure, etc.)

The authors extracted the study information, 
including the year, objective, method, main results, 
and limitations of the studies that met the eligibility 
criteria.

Study ID: 25381

Results

A total of 228 studies were identified through a 
systematic search in the three electronic databases 
(Figure 1). After applying filters for original studies 
and the English language, the total number of studies 
was reduced to 149. After removing duplicates (n=46), 
studies that did not align with the study title (n=63) and 
those that did not meet the inclusion criteria based on the 
abstract and full-text review, 18 studies finally remained; 
after quality assessment, all of them were included in the 
systematic review. The characteristics and information 
of the included studies are shown in Table 1.

These studies were conducted on various groups 
in work environments (including industrial, academic, 
and office settings). In most of these studies, different 
groups were exposed to light with varying intensities 
and colors. The impact of different lighting conditions 
on individuals’ physiological parameters was then 
assessed through urine, saliva, and blood sampling, 
as well as measuring oral and core body temperature.

Discussion 

One of the significant environmental factors in the 
workplace that can affect individuals’ physiological 
parameters is lighting. Research has shown that the level 
of ambient light can have extensive effects on the hormone 
levels, heart rate, blood pressure, stress and anxiety 
levels, sleep patterns, and individuals’ hormonal cycles. 
This study examines the relationship between workplace 
lighting and individuals’ physiological parameters to 
gain a better understanding of this connection and its 
impacts on health and well-being. Most studies in this 
field indicate a correlation between workplace lighting 
and individuals’ physiological parameters.

Overall, the results of studies suggest that changes 
in workplace lighting can affect the individuals’ 
physiological parameters in various ways. These 
changes include alterations in the level and color 
temperature of lighting and its impact on melatonin 
levels, cortisol levels, heart rate and pulse, blood 
pressure, and the risk of breast cancer.

Changes in Melatonin Levels
Several studies have examined the effects of light 

on melatonin levels in the human body. These studies 
indicate that light can influence the secretion process 
of melatonin, which is a crucial hormone in regulating 
the body’s biological clock. Different types of light have 
varying effects on melatonin levels. Generally, the most 
significant impact of light and lighting on physiological 
parameters is on melatonin levels and the disruption of 
its natural balance.29-32, 35, 36, 38, 40, 42, 43, 46, 47 Additionally, 
light can affect the quality and amount of sleep, which 
can lead to sleep disorders and decreased melatonin 
secretion, thereby causing issues for individuals 
working at night shifts.30, 31, 42 It has also been shown 
that changes in plasma melatonin levels can effectively 
influence several physiological factors, such as core body 
temperature, sleep health, and psychiatric disorders like 
depression.43 Regarding the impact of light and lighting 
on melatonin, all studies confirmed that light affected 
melatonin levels, and reduced melatonin levels were 
considered a significant factor in causing adverse effects. 
Light wavelengths in the range of 446-477 nanometers 
had the greatest impact on melatonin suppression.35

The Impact of Light Color, Temperature, and Features 
on Physiological Parameters

Various studies have shown that different 
characteristics of light can have diverse effects on 
individuals’ physiological parameters. Using light with 
appropriate and controlled features and color temperature 
can enhance the alignment between the body’s biological 
clock and work-rest patterns, improving sleep quality 
and work performance.34-38, 40, 44, 47

It was found that narrow-band blue LED light, 
particularly wavelengths from 446 to 477 nanometers, 
has a greater impact on suppressing melatonin 
compared to 4000K white fluorescent light. Generally, 
lighting conditions that include blue components 
reduce melatonin secretion and increase cortisol 
secretion.35, 36, 40, 47 Additionally, using a yellow lamp 
without blue components can minimize melatonin 
suppression caused by light exposure (yellow light 
increases melatonin secretion).36 The color yellow was 
found to have a greater impact on increasing heart rate 
and blood pressure (reducing diastolic blood pressure 
and increasing systolic blood pressure) compared to 
green and dark blue.44 The color temperature of light 
also affects physiological parameters, with lower 
temperatures causing less melatonin suppression.38, 40, 47  
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Melatonin suppression was negligible at color 
temperatures below 2000 Kelvin, and using CCTs of 
at least 4000 Kelvin could improve adaptation to night 
work.38 Additionally, white light enriched with a color 
temperature of 17000 Kelvin had a greater effect on 
melatonin suppression compared to light with a color 
temperature of 6500 Kelvin,47 and blue light levels 
with CCTs from 4200 Kelvin to 12000 Kelvin had 
significant effects on melatonin suppression.40

Light intensity is another important feature that 
can affect physiological parameters.37, 43, 45 Increasing 
the light level in the workplace from 15-20 lux to 
nearly double, between 36 and 45 lux, significantly 
reduces physiological stress during work.37 Generally, 
at lower lighting levels, physiological indicators 
are higher than normal.37, 45 Additionally, adding 
artificial lighting devices to natural day-night cycles 
significantly reduced plasma melatonin levels and 
anxiety in submarine personnel.43

Changes in Cortisol Levels
Cortisol, another hormone, is affected by lighting. 

Generally, the secretion of melatonin and cortisol 
are inversely related; hence, the opposite effects 
discussed in section 4-1 apply to cortisol secretion, 
where reduced melatonin secretion leads to increased 
cortisol secretion.29-32, 34-36, 38, 40, 42, 43, 46, 47 Monochromatic 
blue light, by suppressing melatonin and increasing 
cortisol, enhances alertness and reduces drowsines35. 
Working in old office spaces with lower air and light 
quality leads to increased morning cortisol levels.34

Changes in Light Levels and Variations in the Heart 
Rate, Pulse, and Blood Pressure

The physical conditions of the workplace cause 
significant stress on operators. Studies have shown 
that light and illumination as physical environmental 
factors can affect the heart rate, pulse, and blood 
pressure of worker.34, 37, 41, 45 Results indicated that 
increasing light levels reduced physiological indices 
such as the heart rate and puls.37, 41, 45 Working in 
old office environments was found to decrease the 
heart rate variability (HRV) at night.34 Increased 
light levels significantly reduce physiological stress 
during work and relatively reduce the heart rate 
and pulse by 5 to 18 percent.37 At light intensities of 
50-100 lux, all physiological indices are at normal 
levels, while at intensities below 50 lux, physiological 
indices including heart rate are above normal levels.45 
Additionally, the physical conditions in the cabins of 
CTL machine operators led to an increased heart 
rate at the end of the day and an increased risk of 
cardiovascular diseases.41 The impact of light 
colors in the workplace on the heart rate and blood 
pressure showed that yellow light could increase the 
heart rate (4.85 percent) and systolic blood pressure  
(0.68 percent) while decreasing diastolic blood 

pressure (2.92 percent). In contrast, green light can 
reduce diastolic blood pressure by 2.95 percent, 
systolic blood pressure by 1.29 percent, and employee 
heart rate by 0.97 percent.44

Changes in Light Levels and Increased Breast Cancer 
Risk

One of the potential adverse effects of light 
exposure is an increased risk of breast cancer. Studies 
have shown that breast cancer can occur through 
reduced melatonin secretion and increased estrogen 
production.30, 32 These studies reported an increased 
risk of breast cancer in individuals who worked at 
night shifts and had the brightest bedrooms in the ten 
years leading up to their diagnosi.30 However, another 
study did not consider shift work a risk factor for 
breast cancer, finding no correlation between breast 
cancer and general or evening shift work, contrary to 
the other two studies.33

The studies reviewed emphasize the significant 
influence of workplace lighting on employees’ 
physiological responses and circadian rhythms. 
Exposure to blue-enriched light and high color 
temperatures (such as 4000K or higher) leads to 
suppressing melatonin , disrupting circadian rhythms, 
impairing sleep quality, and potentially increasing 
the risk of conditions such as breast cancer and 
cardiovascular diseases. In contrast, lighting with lower 
color temperatures (below 2000K), such as yellow light, 
has been shown to promote circadian rhythm stability 
and reduce physiological stress. Moreover, poorly lit 
work environments, particularly in older settings, are 
associated with elevated cortisol levels and decreased 
heart rate variability, which contribute to increased 
stress. Based on these findings, adjusting lighting 
intensity to a range of 50-100 lux and incorporating 
multi-colored lighting systems could help improve 
the sleep quality, reduce circadian misalignment, and 
enhance overall employee productivity. These insights 
underscore the importance of optimizing workplace 
lighting as a strategy to improve the employees’ health 
and performance.

Conclusion

The relationship between lighting and physiological 
parameters in the workplace is an important and 
practical subject that requires more precise attention 
and examination. Light and illumination, as physical 
environmental factors, can affect employees’ 
physiological performance in various ways, impacting 
health, safety, and work-related incidents. The significance 
of non-visual light indices and their effects on human 
health are often overlooked in lighting standards. These 
indices include melatonin secretion, circadian rhythms, 
alertness, and hormone secretion, which extensively 
impact physiological and psychological health, 
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particularly through the reduction of melatonin and the 
increase of estrogen. This indicates the need to enhance 
lighting standards to include non-visual light indices to 
significantly improve individuals’ health and well-being. 
Utilizing controlled color temperature lighting features, 
such as reducing color temperature to mitigate the 
negative effects of blue light and adjusting light intensity 
during different work hours, can help improve these 
indicators. Using the results of these studies, it is possible 
to propose appropriate achievements and strategies to 
improve lighting and maintain the health of employees 
in the workplace, taking into account the requirements 
of the job and task, by making changes in the existing 
lighting system and reducing the physiological effects 
related to light and lighting.

One of the limitations of this study is that it is 
restricted to studies published in English, which may 
introduce language bias and limit the generalizability 
of the results to studies published in other languages. 
Additionally, most of the existing research has focused 
on the short-term effects of workplace lighting 
exposure, while the long-term effects, particularly in 
night shifts and shift work conditions, have not been 
adequately explored. Therefore, it is recommended 
that future studies place greater emphasis on 
investigating the long-term effects of lighting in shift 
work and night work environments to evaluate these 
factors more comprehensively in such settings.
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