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Primary Disciplinary Field(s): Psychology, Chronobiology, Psychiatry, Neuroscience

1. Core Definition and Context

Diurnal variations of mood refer to the inherent human tendency for affective states to fluctuate
predictably throughout the 24-hour day-night cycle. This phenomenon is intricately linked to the
body's internal biological clock, known as the circadian rhythm, which orchestrates a wide array of

physiological, cognitive, and behavioral processes over approximately a 24-hour period. Far from
being static, mood is a dynamic entity, its expression and intensity often following a discernible
pattern influenced by light exposure, sleep-wake cycles, and endogenous biochemical rhythms.
Understanding these natural oscillations is crucial for differentiating typical human experience from
pathological mood states and for appreciating the profound impact of our internal timing system on
psychological well-being.

The fundamental premise of diurnal mood variation rests on the evolutionary adaptation of humans
to a cyclic environment. The most basic and pervasive cycle is that of light and darkness, which
historically dictated periods of activity and rest. Consequently, human physiology evolved to
optimize alertness and activity during the day and facilitate restorative sleep at night. This
foundational rhythm, however, is not a rigid template but rather a dynamic framework within which
individual differences and environmental factors interact to shape specific daily mood patterns. The
study of these patterns falls under the umbrella of chronobiology, a scientific discipline dedicated to
investigating biological temporal rhythms, including their mechanisms, functions, and disruptions.

The concept highlights that a person's emotional baseline is not constant throughout the day.
Instead, individuals typically experience peaks and troughs in energy, alertness, and emotional
valence. These variations are often subtle in healthy individuals, manifesting as shifts in subjective
well-being, motivation, or irritability. However, in certain clinical populations, these diurnal
fluctuations can become highly pronounced, exacerbating symptoms of mood disorders during
specific times of the day. Therefore, recognizing and characterizing these normal and abnormal
daily mood changes is a cornerstone for both psychological research and clinical practice, offering
insights into optimal performance times, susceptibility to stress, and the timing of therapeutic
interventions.

2. The Circadian System and Mood Regulation

At the heart of diurnal mood variations lies the human circadian clock, a sophisticated internal time-

keeping system primarily regulated by the suprachiasmatic nucleus (SCN) located in the
hypothalamus of the brain. The SCN acts as the master pacemaker, coordinating various
peripheral clocks throughout the body and entraining them to the external light-dark cycle. Light,
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particularly blue light, detected by specialized melanopsin-containing retinal ganglion cells, serves

as the most powerful zeitgeber (time-giver), signaling to the SCN and resetting the internal clock
daily. This precise synchronization ensures that physiological processes, including hormone
secretion, body temperature regulation, and neurotransmitter activity, are aligned with the
environmental cycle.

The interplay of hormones and neurotransmitters is critical in mediating the observed diurnal mood
shifts. For instance, the pineal gland, under the control of the SCN, secretes melatonin, often
referred to as the "hormone of darkness," which promotes sleep and influences mood. Melatonin
levels typically rise in the evening, peaking during the night, and fall in the morning, contributing to
the transition from wakefulness to sleep and vice versa. Conversely, cortisol, a primary stress

hormone, follows a distinct diurnal rhythm, with levels typically peaking shortly after waking (the
cortisol awakening response) and gradually declining throughout the day. High morning cortisol is

associated with alertness and readiness for daily challenges, while dysregulation in this pattern can
impact stress reactivity and mood stability.

Beyond hormones, key neurotransmitters such as serotonin, dopamine, and norepinephrine also

exhibit diurnal fluctuations that profoundly influence mood, energy levels, and cognitive function.
Serotonin, implicated in feelings of well-being and happiness, often shows higher activity during
daylight hours, contributing to stable mood. Dopamine, associated with reward, motivation, and
alertness, also follows a circadian pattern, influencing our drive and engagement throughout the
day. Disruptions to the finely tuned circadian regulation of these neurochemical systems can lead
to imbalances that contribute to various mood disturbances, underscoring the intimate connection
between the biological clock and emotional states.

3. Chronotypes: Individual Differences in Diurnal Mood

Within the overarching framework of the circadian system, individuals exhibit significant differences
in their preferred timing of activity and sleep, a characteristic known as chronotype. Chronotypes
represent a spectrum of individual biological rhythms, dictating whether a person is naturally
inclined towards "morningness" or "eveningness." This intrinsic preference is more than just a
habit; it is deeply rooted in genetic predispositions and influenced by age, environmental factors,
and lifestyle choices. Identifying one's chronotype is crucial for understanding individual patterns of
diurnal mood, energy, and cognitive performance.

The spectrum of chronotypes is commonly described by two archetypes: "larks" and "owls." Larks,
or individuals with a pronounced "morningness," are those who naturally wake early, feel most alert
and productive in the morning, and tend to retire early in the evening. Their mood, energy, and
cognitive peaks align with the early part of the day, making them morning-oriented individuals. In
contrast, owls, or individuals with "eveningness," are naturally inclined to wake later, experience
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their peak alertness and productivity in the afternoon or evening, and prefer to stay up late. Their
internal clock runs on a later schedule, meaning they often struggle with early morning
commitments but thrive in the later hours.

These inherent differences in chronotype have substantial implications for an individual's daily
mood patterns. For a morning lark, the feeling of freshness and optimism may be highest in the
early hours, gradually declining towards the evening. An evening owl, conversely, might
experience a gradual improvement in mood and energy as the day progresses, reaching their peak
in the late afternoon or evening. Misalignment between an individual's chronotype and external
social schedules, a phenomenon termed "social jetlag,” can lead to chronic sleep deprivation,
fatigue, and negative mood states, including increased irritability, stress, and even symptoms of
depression. This highlights the importance of aligning daily activities with one's natural chronotype
to optimize well-being and mood stability.

4. Manifestations of Diurnal Mood Variations

The manifestation of diurnal mood variations in healthy individuals can range from subtle shifts in
subjective well-being to more noticeable changes in energy, alertness, and emotional reactivity.
Typically, many individuals experience a common pattern where alertness and positive mood are
high in the morning, following the cortisol awakening response and the cessation of melatonin
production. This morning peak often facilitates engagement with daily tasks and social interactions,
embodying a sense of readiness for the day ahead.

As the day progresses, a common pattern observed is a mid-day dip in energy and mood, often
referred to as the "post-lunch dip" or afternoon slump. This period, usually occurring in the early to
mid-afternoon, is characterized by reduced alertness, increased fatigue, and sometimes a slight
decrease in positive affect. While often attributed to digestion, this dip is also a recognized
component of the endogenous circadian rhythm, reflecting a temporary decrease in drive and
vigilance. Individual resilience to this dip can vary significantly, influenced by factors such as sleep
quality, dietary choices, and the demands of their daily routine.

Towards the evening, mood and energy levels can either continue to decline or experience a
secondary peak, particularly for individuals with an evening chronotype. For "owls," the evening
hours often bring a resurgence of cognitive function and positive mood, making it their most
productive and enjoyable time. For "larks,” however, the evening may be associated with
increasing fatigue and a desire for rest, with a potential shift towards more subdued emotional
states. These varying patterns underscore how individual biological timing preferences interact with
the universal day-night cycle to produce diverse subjective experiences of diurnal mood. External
factors such as chronic stress, insufficient sleep, irregular meal times, and lack of physical activity
can further modulate these inherent fluctuations, potentially exacerbating negative mood states or
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disrupting typical patterns.

5. Clinical Relevance: Diurnal Mood Dysregulation

While diurnal mood variations are a normal aspect of human experience, their dysregulation can
be a hallmark of various psychological and psychiatric conditions, significantly impacting an
individual's quality of life and functional capacity. When these fluctuations become extreme,
unpredictable, or disproportionately negative, they can indicate an underlying circadian rhythm
disruption or contribute to the symptomatology of mood disorders. Recognizing these clinical
manifestations is critical for accurate diagnosis and effective treatment planning.

One prominent example of clinically significant diurnal mood dysregulation is observed in major
depressive disorder (MDD). Many individuals with MDD report a distinct pattern where their mood

is significantly worse in the morning, gradually improving as the day progresses. This "diurnal
variation of mood" is a recognized specifier for depression in diagnostic criteria, reflecting profound
disturbances in the brain's circadian clock and neurochemical systems. Conversely, some
individuals with atypical depression may report mood worsening in the evening. Similarly, in bipolar
disorder, rapid shifts in mood and energy are characteristic, and diurnal patterns can be highly
unstable, with individuals experiencing marked changes from day to day or even within a single
day, often involving shifts between depressive and hypomanic or manic states.

Furthermore, specific circadian rhythm sleep disorders directly impact diurnal mood. Shift Work

Disorder, common among night shift workers, occurs when an individual's internal clock is
misaligned with their work schedule, leading to chronic sleep deprivation, fatigue, and increased
risk of depressive symptoms and irritability. Other disorders, such as Delayed Sleep Phase

Syndrome (DSPS), where an individual's sleep-wake cycle is significantly delayed compared to

conventional schedules, or Advanced Sleep Phase Syndrome (ASPS), where the cycle is

advanced, can also lead to chronic sleep problems and associated mood disturbances due to
social jetlag and difficulties in aligning with societal demands. Another well-known condition is
Seasonal Affective Disorder (SAD), a type of depression that recurs at certain times of the year,

typically in winter, and is characterized by a disruption of circadian rhythms due to reduced light
exposure, leading to changes in mood, energy, and sleep patterns.

6. Assessment and Intervention Strategies

Effective assessment of diurnal mood variations and underlying circadian rhythm disturbances
typically involves a multi-faceted approach. Self-report questionnaires, such as the Morningness-
Eveningness Questionnaire (MEQ), are widely used to determine an individual's chronotype. More

objective measures include actigraphy, which uses a wrist-worn device to continuously monitor
activity and rest patterns, providing insights into sleep-wake cycles and their alignment with
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environmental cues. Daily mood diaries or ecological momentary assessment (EMA) techniques,
where individuals report their mood multiple times a day, can capture the granular fluctuations of
affect and identify specific diurnal patterns. Clinical interviews are also essential to gather detailed
information about sleep habits, lifestyle, and the impact of mood variations on daily functioning.

Interventions for managing dysregulated diurnal mood or circadian rhythm disorders often focus on
resynchronizing the internal clock with the desired external schedule and alleviating associated
symptoms. One of the most common and effective treatments is light therapy, particularly bright
white light exposure, usually administered in the morning to advance the circadian rhythm and
enhance alertness, especially beneficial for conditions like SAD and DSPS. Conversely, avoiding
bright light in the evening can help facilitate melatonin production and promote sleep. Melatonin
supplementation, taken at specific times, can also be used to shift the circadian phase, either to

induce sleep or to adjust to new time zones (e.g., for jet lag).

Behavioral interventions, such as Cognitive-Behavioral Therapy for Insomnia (CBT-I), address

maladaptive thoughts and behaviors related to sleep, helping individuals establish healthier sleep
hygiene practices and regular sleep-wake schedules. Chronotherapy involves systematically

delaying or advancing sleep times to gradually shift the circadian rhythm to a desired phase. For
individuals whose work schedules necessitate misalignment (e.g., night shift workers), strategies
include optimizing light exposure during work, ensuring a dark and quiet sleep environment during
the day, and carefully timed naps. Ultimately, a personalized approach that considers an
individual's chronotype, lifestyle, and specific clinical presentation is crucial for effectively
managing diurnal mood dysregulation and promoting overall well-being.

7. Broader Significance and Future Directions

The understanding of diurnal variations of mood holds immense significance across various
domains, extending beyond clinical psychology and psychiatry to public health, occupational
safety, and educational planning. Recognizing that mood, energy, and cognitive performance
naturally fluctuate throughout the day allows for a more nuanced approach to individual well-being
and productivity. For instance, optimizing work schedules to align with employees' chronotypes can
enhance job satisfaction, reduce errors, and mitigate the risks associated with fatigue in safety-
critical professions. Similarly, educational institutions could potentially tailor learning schedules to
better accommodate the natural peaks of alertness and concentration for different student
chronotypes, thereby improving academic outcomes.

From a public health perspective, comprehending diurnal patterns helps in designing more
effective public health campaigns, particularly those related to mental health awareness and
suicide prevention. Given that suicide attempts often exhibit diurnal peaks, understanding these
rhythms can inform the timing of crisis interventions and support services. Furthermore, the
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chronobiological perspective emphasizes the critical role of sleep and light exposure in maintaining
mental health, promoting strategies like good sleep hygiene and adequate daylight exposure as
foundational elements of preventive care.

Future research in diurnal variations of mood is likely to delve deeper into the genetic
underpinnings of chronotype and circadian rhythmicity, utilizing advanced genomic and
neuroimaging techniques. The development of personalized chronotherapies, tailored to an
individual's unigue biological clock and genetic profile, represents a promising frontier. Further
exploration of the intricate interactions between the gut microbiome, circadian rhythms, and mood
regulation could also unlock novel therapeutic targets. As technological advancements allow for
more granular and continuous monitoring of physiological and psychological states, our ability to
understand, predict, and ultimately intervene in diurnal mood fluctuations will continue to evolve,
paving the way for more precise and effective interventions to enhance human well-being.
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