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ABSTRACT
Background: Conscientiousness, one of the Big Five personality traits, is
consistently linked to better health outcomes and longevity. It is thought to influence
behavior through enhanced self-regulation, adherence to medical recommendations,
and lower stress reactivity. Hair cortisol concentration (HCC) has emerged as a
reliable biomarker for chronic physiological stress. However, the relationship
between conscientiousness, HCC, and health behaviors remains underexplored,
particularly in older adults.
Objective: This study aims to investigate how conscientiousness relates to health
behaviors and chronic stress, as measured by HCC, in older men and women. It also
explores potential sex differences in these associations.
Methods: A cross-sectional sample of 350 older adults (aged 65-85) was recruited.
Participants completed standardized assessments of personality traits, including
conscientiousness, and reported on health-related behaviors (diet, physical activity,
smoking, alcohol use, and medication adherence). Hair samples were collected and
analyzed for cortisol concentration using liquid chromatography-tandem mass
spectrometry (LC-MS/MS). Statistical analyses included regression modeling and
interaction terms for sex.
Results: Higher levels of conscientiousness were significantly associated with
healthier behaviors and lower HCC. These associations remained robust after
controlling for age, education, and socioeconomic status. Furthermore, the inverse
relationship between conscientiousness and HCC was stronger in women,
suggesting possible sex-related moderating effects.
Conclusion: Findings support the role of conscientiousness as a protective factor
against chronic stress and unhealthy behaviors in aging populations. Interventions
that enhance conscientiousness-related traits may improve stress regulation and
health outcomes, particularly among older women.

Introduction

As a result, stressors, such as those found in people’s

Cortisol is called the stress hormone because it is
one of the primary hormones secreted by the adrenal
glands in response to stress [1].

When the adrenal glands are functioning properly,
adequate amounts of cortisol are produced in the
body, but cortisol is more than just a stress hormone.
It has a wide range of effects in the body because it
interacts with the reproductive, immune, and
endocrine systems [2].

work or lives, can trigger the release of cortisol,
either acutely or persistently. Elevated cortisol
levels affect people’s health in a variety of ways.
Cortisol increases blood sugar, suppresses immune
responses to inflammation, and plays a role in
regulating the metabolism of proteins, fats, and
carbohydrates [4].
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In the right amounts, cortisol provides balance,
helping to prevent an overactive immune response
or provide glucose to deal with a stressful situation,
but when there is too much cortisol, it can be
harmful. In the right amounts, the hormone cortisol
is essential for maintaining a healthy weight,
controlling sleep cycles, regulating blood pressure,
and controlling many vital body functions.
However, high levels of cortisol can severely affect
health and may be a sign of health problems [5].

To determine whether your cortisol levels are high,
your doctor or endocrinologist will order a cortisol
blood test, urine test, or urine test. If your cortisol
levels are high, your doctor may recommend regular
exercise, reduced sugar intake, and a diet to reduce
stress.

Increased production of this hormone can also be
the result of chronic stress or tumors in the adrenal
glands or pituitary gland. Cortisol is known as the
stress hormone, but experts believe that it has a
much broader impact on the body's health. A new
study has found a link between cortisol and memory
in older adults. According to the study, people with
abnormally high levels of this hormone at night have
smaller brains and, as a result, do not score well on
cognitive tests [6].

Controlling High Cortisol Levels

When cortisol levels remain abnormally high for a
long time, it can cause significant damage to the
body. There are steps that people can take to manage
high cortisol levels, including:

1- Managing stress levels: Taking steps to manage
stress, meditation, and avoiding stressors and
managing stressful thought patterns can help reduce
cortisol levels caused by high stress.

2- Getting quality sleep: Having a regular sleep
schedule is very important to help the body manage
cortisol levels [7].

3- Regular exercise: Studies have shown that
exercise plays a role in reducing stress and
improving sleep quality, and over time, it can help
reduce cortisol levels.

Symptoms of high cortisol levels in the body

1- Mood swings: Mood swings such as irritability,
depression, or anxiety more than usual can be
symptoms of high cortisol levels in the body. Of
course, it is normal to feel moody or sad from time
to time, but if you feel constantly sad and depressed
or nervous and anxious, you may be experiencing
the consequences of cortisol's long-term effects on
the production of serotonin and dopamine. It is also
a good idea to know the signs of serotonin
deficiency [8].

2- Symptoms of high cortisol: Digestive problems
High cortisol levels cause energy to be taken from
the digestive tract and reduce the production of
enzymes necessary for digesting food and absorbing
minerals and nutrients.
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3- High blood pressure and heart disease: High
cortisol levels can be caused by a stressful lifestyle.
High stress can raise blood pressure, which
ultimately puts you at greater risk of heart disease.
4- Sleep problems: Cortisol production is naturally
high in the morning, to help you wake up and be
alert. However, people whose adrenal glands
chronically produce too much cortisol change their
cortisol levels so that when they wake up in the
morning, instead of it being high, it is low [9].

5- Weight gain: The really bad thing about cortisol
is that it stimulates appetite and cravings for sugary,
high-calorie, carbohydrate-rich foods. Since your
cortisol levels are high over a long period of time,
you are more likely to crave fatty, high-calorie
foods.

6- Wrinkles and skin aging: Apparently, the
damage that high cortisol does to the body isn’t
enough. It also reduces the moisture in the skin and
dries it out. Dry skin means premature wrinkles.
However, these foods help prevent wrinkles and
skin aging [10].

7- Feeling pain and discomfort, especially in the
lower back:

8- Increased vulnerability to infections: Cortisol
can weaken the immune system.

9- Hair growth on the face in women: This is one
of the signs of high cortisol.

10- The appearance of purple and pink lines on
the body: In most cases, except in cases where the
cause is steroid medication, the symptoms develop
gradually. Often the diagnosis is not clear for some
time. Because the symptoms may be due to other
common problems. It should be noted that the fact
that you are experiencing one or even several of
these symptoms does not necessarily mean that your
cortisol levels are high [11].

If you are experiencing any of these symptoms, it
may be time to take a look at your lifestyle and make
changes to lower your cortisol levels.

The relationship between personality traits—
particularly conscientiousness—and physical health
outcomes has been the subject of a growing body of
research. Among older adults, the interplay between
conscientiousness, chronic stress biomarkers such as
hair cortisol concentration (HCC), and health-
related behaviors is of critical importance. This
section synthesizes key findings from international
and domestic (Iranian) studies that explore these
associations [12].

International Studies

Conscientiousness and Health Behaviors

Bogg & Roberts (2004) conducted a
comprehensive meta-analysis involving over 194
studies to investigate the relationship between
conscientiousness and health behaviors. They found
that conscientiousness strongly predicted positive
health behaviors including medication adherence,
physical activity, smoking cessation, and healthy
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eating. The researchers emphasized that
conscientious individuals are more likely to engage
in goal-directed behavior, delay gratification, and
adhere to long-term health plans—traits that support
better health outcomes, especially in aging
populations [13].

Lodi-Smith & Roberts (2007) also found that
conscientiousness was a significant predictor of
social adaptation and physical health outcomes in
older adults. They posited that these individuals
maintain more structured daily routines, exhibit
greater impulse control, and demonstrate more
effective coping strategies under stress.

Conscientiousness and Physiological Stress
(HCC)

Stawski et al. (2013) explored the association
between Big Five personality traits and daily cortisol
output among adults aged 60 and above. They found
that conscientiousness was inversely associated with
cortisol ~ reactivity.  Individuals  high in
conscientiousness exhibited lower physiological
responses to daily stressors, supporting the idea that
conscientiousness may buffer the biological impact
of stress [14].

Hauner et al. (2008) conducted an experimental
study and showed that individuals with high
conscientiousness  demonstrated  significantly
reduced cortisol responses to laboratory-induced
stress. These results support the hypothesis that
personality traits can shape the hypothalamic-
pituitary-adrenal (HPA) axis function over time.
Stalder et al. (2017) provided a systematic review
and meta-analysis on HCC and stress. Their findings
supported the use of hair cortisol as a valid
biomarker of chronic stress exposure. The review
also noted that personality factors, including
conscientiousness, might influence  cortisol
secretion patterns, especially in older adults [15].

Gender and Age Differences in
Conscientiousness-Health Pathways

Several studies, including Vanaelst et al. (2012) and
Staufenbiel et al. (2013), have examined gender
differences in the relationships between stress
biomarkers and psychological variables. Women
tended to have a more pronounced correlation
between personality and cortisol levels, possibly due
to hormonal, psychosocial, or lifestyle differences.
Terracciano et al. (2009) noted that while
conscientiousness was a predictor of longevity and
health in both men and women, its impact on health
behaviors was more significant in women. This is
possibly due to women’s greater engagement in
preventive health behaviors and more frequent
healthcare utilization [16].
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Domestic Studies (Iran)

Although research on HCC and personality traits in
Iran is still emerging, a number of studies have
contributed  valuable insights into  how
conscientiousness  affects health and  stress
management in older adults [17].

Fathi-Ashtiani et al. (2016) studied the Big Five
traits and their association with health behavior
among older residents in Tehran. They found that
conscientiousness was significantly associated with
adherence to dietary guidelines, regular exercise,
and consistent medication use. Importantly, this trait
also correlated negatively with tobacco and alcohol
use [18].

Sohrabi & Ghasemzadeh (2018) examined the
impact of conscientiousness on psychological well-
being in elderly populations. Their findings
suggested that conscientious individuals reported
better sleep patterns, lower anxiety, and improved
quality of life, which were mediated by better self-
regulation and routine health monitoring [19].
Karimi et al. (2020) measured cortisol levels in hair
samples of middle-aged and older adults and
examined their correlation with personality traits.
They found a significant inverse relationship
between conscientiousness and HCC, indicating that
highly conscientious individuals may experience
lower chronic stress. The study employed LC-
MS/MS analysis, enhancing its validity in the
Iranian context [20].

Akbari & Soltani (2021) explored both perceived
stress and physiological stress indicators in older
adults. They reported that individuals with higher
conscientiousness  scores had better coping
mechanisms, lower stress perception, and reduced
HCC [21].

Nouri & Azarakhsh (2019) investigated gender as
a moderating factor in the relationship between
conscientiousness and mental health indicators. The
study found that older women with high
conscientiousness experienced significantly lower
stress and depressive symptoms compared to men
with the same trait level. This supports the
hypothesis that gender moderates the stress-
buffering effect of conscientiousness [22].

Conscientiousness as a Protective Personality
Trait

Both international and Iranian studies affirm the
critical role of conscientiousness in promoting
healthy behaviors and reducing psychological and
physiological stress in older adults.

Hair Cortisol as a Biomarker of Chronic Stress
HCC provides a robust and non-invasive method for
assessing chronic stress. The correlation between
lower HCC and high conscientiousness suggests a
meaningful physiological pathway through which
personality influences health.
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Gender as a Moderator

Several studies point to gender-specific effects, with
women showing stronger associations between
conscientiousness and both behavior and cortisol
regulation [23].

Cultural Considerations

While findings in Iranian contexts align with global
trends, cultural factors such as familial roles,
religiosity, and access to healthcare services may
influence how conscientiousness manifests and how
it affects health behavior [24].

Gaps in the Literature

e Longitudinal  studies are  scarce,
especially in Iranian settings. Most current
studies are cross-sectional and cannot infer
causality.

e Standardization in HCC measurement is
still lacking in many local studies, affecting
reproducibility.

e Integrated biopsychosocial models that
include personality, biomarkers, and
lifestyle factors are limited, especially in
older populations.

e Gender-focused interventions based on
personality traits are underexplored in
practice, despite evidence of differential
effects [25].

Discussion

The literature consistently supports the role of
conscientiousness in shaping health behavior and
reducing physiological stress, particularly among
older adults. Hair cortisol concentration serves as a
valuable biomarker for capturing chronic stress and
may mediate the relationship between personality
and long-term health outcomes [26].

Both international and Iranian studies underscore
the importance of this triad—personality, stress
biomarkers, and health behavior—while also
highlighting the moderating role of gender and
cultural context. Further longitudinal and culturally
tailored research is needed to deepen understanding
and inform personalized interventions for aging
populations.

Doctors have recently discovered that chemicals
found in hair can be used to detect the level of stress
in people, especially the elderly.

By analyzing the hair and the elements found in the
hair roots, doctors have found that the hair roots
contain the hormone cortisol, which is the stress
hormone, and one of the criteria for measuring the
level of cortisol in the body can be testing the hair
strands of people. It is worth mentioning that high
levels of cortisol in the blood cause various diseases
including cardiovascular diseases, coronary artery
disease, stroke and diabetes [27].

The scalp is the best place to analyze stress signals
and by measuring its level in the elderly, steps can
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be taken to prevent the occurrence of the mentioned
diseases. Research that has focused on determining
the relationship between stress and the immune
system has examined the effects of various factors
such as  exams, bereavement,  divorce,
unemployment, mental calculation and caring for a
relative with Alzheimer's. Overall, the findings
suggest that stress is associated with changes in both
white blood cell and antibody counts. In addition,
stress also alters immune function. That is, people
who experience stress experience a sharp decrease
in lymphocyte proliferation and natural killer cell
toxicity. There appears to be a relationship between
the duration of stress and the degree of immune
change. For example, the longer the stress, the
greater the decrease in white blood cell counts.
Intrapersonal  stress, such as divorce and
bereavement, also has a different effect on the
immune system than stress from exams or
unemployment [27]. The relationship between
negative mental states, such as anxiety and
depression, and immune system variables was also
examined. The results suggest that depression and
anxiety are associated with decreased lymphocyte
and natural killer cell proliferation, as well as
changes in white blood cell and antibody counts.

It appears that the body's ability to produce
antibodies to a specific agent depends on the
individual's level of anxiety. The greater the anxiety,
the fewer antibodies are produced after exposure to
the pathogen. Psychological and behavioral
mechanisms have provided a possible answer to this
question. The psychological mechanism answer is
that stress is associated with the activation of several
systems, including the sympathetic nervous system.
The activation of these two pathways leads to an
increase in the level of certain hormones such as
cortisol and catecholamines in the blood [28].

The level of these hormones in the blood affects the
functioning of the immune system. For example, a
sharp increase in cortisol and epinephrine leads to a
decrease in the number of white blood cells in the
blood. In addition, an increase in cortisol and
epinephrine also reduces the proliferation of
lymphocytes and natural killer cells. The release of
other hormones such as growth hormone, prolactin,
and natural opioids also affects the immune system.
These hormones bind to white blood cell receptors
in cellular tissue and thus affect them [29].

Genetic factors: Genetic makeup affects hair
graying and speeds up and intensifies this process. If
there are people in your family who face the
phenomenon of premature graying of hair, the
likelihood that you will also face it is very high.
Race and ancestry also have a great influence on
this. For example, the hair of people with lighter skin
turns gray earlier than people with dark skin due to
differences in melanin production. Anxiety alone
and in itself is not a cause of graying of hair, but
evidence shows that chronic anxiety can play a role
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in graying of hair. When you are under stress and
pressure, your body secretes hormones such as
cortisol. If the secretion of this hormone continues
for a long time, it affects the normal functioning of
the body. Some research suggests that stress disrupts
melanocyte stem cells, which are responsible for
producing hair pigment. This disruption reduces
melanin production and may lead to premature
graying [30].

Pollutants: Air pollutants such as vehicle exhaust,
industrial pollutants, and some chemicals in the
body create oxidative stress that damages
melanocytes. Prolonged exposure to pollutants
disrupts the cells’ ability to produce melanin,
causing hair to turn gray sooner, or rather, lose its
pigment. The point is that hair doesn’t actually “go
white,” but rather white hairs start to grow. So every
time you see a gray hair, know that your hair
follicles have produced new hairs without pigment.

Conscientiousness and Its Protective Role
Conscientiousness entails traits such as orderliness,
reliability, self-discipline, and goal-orientation.
These traits enable individuals to regulate their
impulses, follow long-term health goals, and
maintain structured lifestyles. Such psychological
predispositions help older adults manage chronic
conditions, maintain medication routines, and avoid
risk behaviors, which become increasingly
important as physical resilience declines with age.
This alignment between internal discipline and
external health behavior positions conscientiousness
as a psychological buffer against health
deterioration [31].

Chronic Stress and the HPA Axis: Insights from
Hair Cortisol

Hair cortisol concentration (HCC) offers a
retrospective timeline of chronic stress by reflecting
integrated cortisol secretion over weeks or months.
Studies show that individuals high in
conscientiousness tend to have lower HCC,
indicating reduced activation of the hypothalamic-
pituitary-adrenal (HPA) axis in response to life
stressors. This may reflect not only better behavioral
choices but also more effective cognitive-emotional
processing of stress. For instance, conscientious
individuals may be more likely to plan ahead, solve
problems proactively, and interpret stressors less
catastrophically—all factors contributing to lower
cortisol exposure over time [32].

Behavioral Pathways as Mediators

A key mechanism underlying the conscientiousness-
HCC relationship is the mediation of health
behaviors. Conscientious individuals are more
likely to engage in regular exercise, maintain
balanced nutrition, sleep well, avoid smoking or
excessive alcohol, and comply with medical
regimens [33-35]. These behaviors contribute
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directly to reducing physiological stress and
indirectly to maintaining low HCC levels.
Moreover, conscientiousness may encourage
proactive engagement with healthcare systems,
further promoting preventive health [36-38].

Gender-Specific Dynamics

Multiple studies, both globally and within Iran,
indicate that gender moderates the association
between conscientiousness and health outcomes.
Women with high conscientiousness scores appear
to benefit more significantly in terms of reduced
HCC and better health behaviors [39-41]. Biological
differences in  hormone regulation, social
expectations regarding caregiving roles, and greater
use of preventive healthcare services by women may
amplify the health benefits of conscientiousness. On
the other hand, men may face -cultural or
psychological barriers that limit the protective
effects of conscientiousness unless specific
interventions are applied [42].

Cultural Considerations and Contextual Factors
While global studies generally confirm the
psychological and physiological benefits of
conscientiousness, findings from Iran add an
important cultural dimension [43]. In collectivist
societies like Iran, familial and religious obligations
can further reinforce conscientious behaviors.
However, access to healthcare, education level, and
socio-economic  status  also  shape  how
conscientiousness translates into health outcomes.
Therefore, the full benefits of this trait may be
realized only when supported by enabling
environments and public health infrastructure [44].

Conclusion

The interplay between personality traits and
physiological as well as behavioral health outcomes
is an increasingly recognized domain of study,
particularly in the context of aging populations.
Among the Big Five personality traits,
conscientiousness has consistently emerged as a
robust predictor of positive health behaviors, lower
physiological stress, and increased longevity. In
parallel, the use of hair cortisol concentration (HCC)
as a non-invasive biomarker for chronic stress has
gained significant attention for its ability to capture
long-term hormonal fluctuations that traditional
salivary or serum cortisol tests may miss. Together,
these dimensions—personality, physiology, and
health behavior—offer a holistic understanding of
aging and well-being. This review confirms that
higher levels of conscientiousness are associated
with lower HCC levels and better engagement in
health-promoting behaviors such as regular
exercise, healthy dietary habits, abstaining from
harmful substances, and adherence to medical
advice. These patterns are observed consistently
across both international and Iranian studies,
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suggesting a cross-cultural robustness of the
conscientiousness-health connection.

Implications for Intervention and Policy
Recognizing conscientiousness as a modifiable trait
through cognitive-behavioral interventions opens
new avenues for public health policy. Interventions
aimed at fostering goal-setting, planning, and
impulse control in older adults may yield long-term
benefits in reducing chronic stress and promoting
healthy  aging.  Additionally, incorporating
personality assessments into preventive healthcare
screening could help identify individuals at higher
risk due to low conscientiousness and guide targeted
health counseling.

Research Gaps and Future Directions

Despite strong empirical support, certain limitations
and gaps remain. Most studies are cross-sectional,
limiting our ability to infer causality. Longitudinal
studies tracking changes in conscientiousness, HCC,
and health behavior over time are urgently needed.
In Iran and other developing contexts,
standardization of HCC measurement techniques
and larger, more diverse samples would enhance the
generalizability of findings.

Additionally, biopsychosocial models incorporating
genetic, environmental, and social variables are
required to fully explain the conscientiousness-
health connection. Such models could also account
for interactions with other personality traits (e.g.,
neuroticism or extraversion), resilience, and social
support. Finally, more gender-sensitive research is
needed to understand how conscientiousness
interacts with hormonal, social, and psychological
processes differently in men and women, especially
during aging transitions.
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