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Abstract

Cortisol is a hormone crucial for homeostasis of the human organism. Many researchers proved the role of cortisol and its
normal release rhythm in healthy individuals. It led to further
investigations of the abnormalities in cortisol levels in those affected by various disorders , especially with neuropsychiatric
symptoms. Autism spectrum disorder is one of these conditions which have been intensively researched due to its core
and secondary symptoms.
We conducted a systematic review of articles in PubMed, including papers that met the search criteria “autism” and “cortisol”. After initial selection of relevant papers, we analyzed data
from 56 articles. We divided data into subcategories of studies
concerning cortisol diurnal profile, basal cortisol levels, Cortisol
Awakening Response (CAR) and cortisol levels in reaction to
certain stimuli.
Data was unequivocal, however, abnormal diurnal profile, basal
level, CAR or stressor response were found in many research
groups. It led to suspicion that the abnormalities of cortisol release are a widely-spread phenomenon among individuals with
autism spectrum disorder. Very limited data from therapeutic
interventions indicated more clinical than biological response.
This systematic review should be a drive to action for further
randomized clinical trial on larger, homogenous group of patients to obtain more thorough insight into the role of cortisol in
autism spectrum disorder.
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Introduction and aims

Cortisol is one of the key hormones of human organism
participating in stress response control [1], regulation of
circadian sleep-wake rhythm [2], metabolism and calcium
homeostasis [3] and motor learning [4]. It can also influence immune, endocrine, respiratory and cardiovascular systems and has an impact on skin and connective tissue, memory and vision [5]. The circadian rhythm of cortisol release is established at an early age of 6 months [6] and can be
influenced by several factors, such as food consumption,
season [7], light [8], and social factors [9].
Cortisol and its circadian rhythm is well researched in
healthy children and adolescents. It is also investigated
in different health conditions, especially those presenting
with neuropsychiatric symptoms. Autism spectrum disor36

Streszczenie

Kortyzol jest jednym z kluczowych hormonów dla zachowania
homeostazy w organizmie człowieka, co zostało wykazane
w wielu badaniach u osób zdrowych. Zbadano również prawidłowy rytm uwalniania kortyzolu. Stanowi to podstawę do dalszych
badań zaburzeń wydzielania kortyzolu w różnych schorzeniach,
szczególnie tych objawiających się zaburzeniami neuropsychiatrycznymi. Zaburzenia ze spektrum autyzmu stanowią jeden
z najintensywniej badanych problemów zdrowotnych ze względu na objawy osiowe autyzmu, takie jak lęk czy zaburzenia społeczne i zachowania, jak również dodatkowe objawy, takie jak
zaburzenia snu czy czynnościowe przewodu pokarmowego.
Przeprowadziliśmy systematyczny przegląd piśmiennictwa
w bazie PubMed, uwzględniając artykuły spełniające kryteria wyszukiwania “autism” (autyzm) i “cortisol” (kortyzol). Po
pierwotnej selekcji istotnych prac, przeanalizowaliśmy 56 artykułów. Omawianie wyników podzieliliśmy na podkategorie,
dotyczące profilu dobowego kortyzolu, podstawowych jego poziomów, wydzielania przy obudzeniu oraz poziomów w reakcji
na konkretny bodziec.
Analizowane dane były niejednoznaczne. Zaburzenia profilu dobowego kortyzolu, podstawowego jego poziomu, wydzielania
przy obudzeniu oraz poziomów w reakcji na stresor stanowiły
jednakże częste zjawisko wśród badanych osób z zaburzeniami
ze spektrum autyzmu. Nieliczne dane dotyczące wpływu prowadzonych działań terapeutycznych wskazywały na częściej
osiąganą kliniczną poprawę niż zmiany w stężeniu kortyzolu. Poniższy przegląd piśmiennictwa powinien stanowić podstawę do
przeprowadzenia randomizowanych badań klinicznych na dużej,
homogennej grupie, by uzyskać bardziej wnikliwe spojrzenie na
rolę kortyzolu w zaburzeniach ze spektrum autyzmu.
Słowa kluczowe: kortyzol, autyzm, dzieci

der is a neurodevelopmental condition presenting mostly
with social and communication difficulties and stereotypical behavior [10]. It is one of these disorders that are the
most intensively investigated because of abnormal social
skills development and anxiety symptoms [11,12]. It is
even more interesting in the context of abnormal sleep pattern in many individuals [13] and functional gastrointestinal symptoms that can also be connected with abnormal
cortisol release patterns [14].
The aim of this paper is to present a comprehensive systematic review of literature concerning cortisol release in
individuals with autism. As the nature of hormonal abnormalities is still under investigation such a summary should
serve as an s initial stage for further studies .
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Materials and methods

We performed a search in PubMed using the descriptors “autism” and “cortisol”, looking for papers reported
in English or in Polish published in the peer-reviewed journals with no discrimination of publication date. This
resulted in 161 records. We excluded the papers concentrated on parents and biological stimulus for cortisol and
included only original data. This resulted in including 56
papers in this systematic review.
In order to maintain readability we divided analyzed
data into smaller subgroups such as papers concentrated
on cortisol diurnal profile, basal cortisol levels, Cortisol
Awakening Response [CAR] and cortisol levels in reaction to certain stimuli.

Circadian rhythm of cortisol

In healthy individuals we expect the highest levels of
cortisol in the early morning hours after awakening. Normally, in the situation when an individual is not subject to
any additional stressors, the cortisol level decreases throughout the day to its lowest point in the evening to early
night hours [15]. High evening cortisol or flattened cortisol profile slope can be connected with continuous engagement with external stimuli serving as stressors [16].
It can lead to the abnormalities in the development and
growth as well as in the behavior of affected young individual [17]. The abnormal rhythm also makes patients
prone to depression and anxiety disorders [18].
The information from 23 papers concerning circadian rhythm of cortisol release is summarized in Table I [5,19–40].
In the plasma cortisol measurements, three out of five
papers reported an abnormal circadian rhythm in autism
spectrum disorder patients. Hill et al. reported significantly lower awakening levels of cortisol and lower levels
throughout the day, with multiple peaks not observed in
the control group, however, it is crucial to emphasise that
the size of both groups was quite small [20].
In urinary cortisol papers Richdale et al. reported normal
rhythm [24], while Priya et al. observed higher levels of
cortisol [25]. However, Richdale included only high-functioning individuals and Priya examined the subgroups of
high, medium and low-functioning ones, with a correlation
between the cortisol level and abnormal functioning.

A normal cortisol profile was observed in two out of
sixteen studies [26,27]. The common pattern was flattened
diurnal cortisol slope [26,31,33,35]. Three papers reported
higher overall cortisol [31,34,35]. Some researchers observed also higher evening cortisol in comparison to control
group [29,33,35,36]. The abnormal cortisol release pattern
correlated with the repetitive behaviour [29], anxiety [32]
and sleep disturbances [36].
The only paper including hair cortisol levels also reported higher level of cortisol [35].
Some older research also covered the experiments with
dexamethasone suppression test, which is typically used
to assess adrenal glands activity. The researchers equivocally presented high percentage of non-suppressors among
children with autism [37–39].
The results seem to be unequivocal, however, data come from very diverse studies. They differ in methodology
of cortisol measurement, sample sizes, age and functioning of the patients.
Most of the studies were based on a relatively small
group of patients, which leads to question whether their statistical analysis meets the requirements of the minimum sample size for the population. They were also usually based on the high-functioning patients, probably due
to a problematic recruitment and non-compliance among
low functioning individuals.
Most of the researchers used methods for acute cortisol levels measurement. Only one decided to investigate the
chronic level of this hormone in hair samples. Blood cortisol was the first method used to assess its level and it is mostly seen in older papers. The limitations of the method were complicated assays, influence of the other hormones and
binding proteins on the results [41] and, what is especially
important in patients with autism, the influence of the blood taking as a stressor. Urine and saliva cortisol represent
better free cortisol and are both non-invasive, however, urine samples might be hard to take from the low-functioning
individuals, what is more, it may be problematic to obtain
urine samples at the exact time, making saliva the most widely used method for cortisol measurement [42].
Nineteen out of twenty-three analyzed papers presented different extent of abnormalities in the cortisol diurnal
release in children with autism, indicating that there are

Tab. I Cortisol circadian rhythm - results of studies
Rytm okołodobowy kortyzolu - wyniki badań
Research

Research group (RG) vs control group (CG)

Results

Plasma cortisol
Yamazaki (1975)

RG: 5M, 2F; no CG (compared to previously
studied data)

Abnormal circadian rhythm

Hill (1977)

RG: 5M, 1F; CG: 1M, 2F

RG: lower morning levels, relatively lower daytime
levels, multiple peaks

Aihara (1989)

RG: 25M, 5F; no CG

Abnormal circadian rhythm

Sandman (1991)

RG: 8; CG: 17

Normal morning and evening levels

Nir (1995)

RG: 10M; CG: 5

No differences between RG and CG

Vo l . 2 9 / 2 0 2 0 , n r 5 9
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Urinary cortisol
Richdale (1992)

RG: 14M, 4F; CG: 16M, 3Fm

Normal rhyth

Priya (2013)

RG: 36M, 9F – 15 in each group: low
functioning, medium functioning, high
functioning; CG: 36M, 9F

Higher levels in RG, correlation between abnormal
diurnal rhythm and low functioning

Salivary cortisol
Corbett (2004)

RG: 12M; CG: 9M

No significant difference, more visible difference
between subjects in RG than in CG

Marinović-Curin
(2008)

RG: 9M; CG: 7M

No significant difference

Corbett (2008)

RG: 21M, 1F; CG: 19M, 3F

Normal peak-to-trough rhythm; decrease in morning
sample over course of 6 days in RG vs no decrease
in CG; higher results in evening sample in RG; more
visible difference between subjects in RG than in CG

Corbett (2009)

RG: 21M, 1F; CG: 19M, 3F

RG: more variability, more shallow slope of diurnal
profile

Kidd (2012)

RG: 26 (M:F ratio: 4:1); CG: 26

Higher morning cortisol in RG, no difference in
afternoon and evening cortisol; higher betweensubject differences in RG; negative correlation
between cortisol levels and IQ

Gabriels (2013)

RG: 21M – 11 with high repetitive behaviour
(RB) rate, 10 with low RB rate; no CG

RG children with high RB rate presented with 36%
lower diurnal cortisol than those with low rate; both
groups with the same pattern of diurnal profile

Tordjman (2014)

RG: 36M, 19F; CG: 22M, 10F

RG: Higher levels, flattened circadian slope, correlation
between cortisol levels and non-verbality, higher
between-subject differences

Bitsika (2015)

RG: 150M; no CG

RG: Higher levels, flattened circadian slope, correlation
between cortisol levels and non-verbality, higher
between-subject differences

Tomarken (2015)

RG: 30M, 6F; CG: 23M, 4F

Overall higher cortisol levels in RG – no difference in
CAR, difference in evening cortisol; 25% of RG had
flatter diurnal profile

Shapley (2016)

RG: 39F, no CG

15% presented abnormal diurnal profile

Ogawa (2016)

RG: 30M, 4F; CG: 12

Higher cortisol levels in RG

Muscatello (2018)

RG: 57M, 7F; CG: 42M, 7F

Abnormal diurnal slope, higher evening cortisol in RG;
no differences in total cortisol or at any time point

RG: 15M, 14F – 13 medicated for anxiety
and/or depression; CG: 15M, 14F

Reduction in cortisol in RG without medication; higher
cortisol before sleep was correlated with poorer sleep
efficiency, increased sleep onset latency, reduced total
sleep time (both subgroups) and increased wake after
sleep onset (subgroup without medication)

Baker (2019)

Hair cortisol
Ogawa (2016)

RG: 30M, 4F; CG: 12

Higher cortisol levels in RG, positive correlation with
Autism Spectrum Quotient, no correlation with special
memory work performance

Dexamethasone suppression test (DST)
Hoshino (1984)

RG: 15M, 4F; CG: healthy adults – 14M, 12F,
adults with schizophrenia – 9M, 10, children
with intellectual disability – 9M, 1F, children
with minimal brain dysfunction – 5M

Jensen (1985)

RG: 9M, 4F; no CG

Majority of RG are non-suppressors in DST

RG: 19M, 3F; CG: children – 15M, 12F +
adults – 5M, 1F

Abnormal profile in some children (more common in lowfunctioning ones); higher percentage of non-suppressors
in DST (more common in low-functioning ones)

Hoshino (1987)

38

Higher percentage of non-suppressors in DST (more
common in low-functioning ones)
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indeed some important changes in that hormone profile.
Data correlating with some axial and secondary neuropsychiatric symptoms with abnormalities in cortisol level
seem to support this conclusion.

Basal cortisol levels.

Basal cortisol levels in all studies were measured in one
sample of plasma, mostly in the morning sample. Table II
summarizes research on basal cortisol levels [43–50].
Six out of eight papers reported some abnormalities in
the cortisol levels. Three of them observed lower levels
[43, 45, 46] and one observed a higher one [47]. One of
them compared cortisol level to dehydroepiandrostendione-sulphate (DHEA-S) level, showing higher ratio in patients with autism [50]. The correlation between the level
of cortisol and some neuropsychiatric symptoms (irritability, stereotypy, hyperactivity) scored in Abberant Behaviour Checklist in younger children was reported by Bitsika et al. [44]

The results differ between the reports. It is well-established that the basal cortisol levels can differ according
to the age (especially pubertal status) and sex of patients
[51]. The discrepancies in age and sex structure between
the groups can lead to unequivocal results. Once again,
groups were rather small and some cortisol release might
have been connected with blood taking process. However,
Croonenberghs et al. report is a very interesting finding in
the context of neurotoxic effect of cortisol in contrast to
neuroprotective influence of DHEA-S [50,52]. Elevated
cortisol/DHEA-S can be connected with neuropsychiatric
symptoms [53]. The parts of central nervous system especially susceptible to neurotoxicity of cortisol are hippocampus and limbic systems [54-56]. These structures are
usually affected in autism spectrum disorder, what supports this observation even more [57].

Tab. II Basal cortisol levels
Podstawowe poziomy kortyzolu
Research

Research group (RG) vs control group (CG)

Results

Herman (1988)

RG: 5

Lower plasma cortisol in RG

Marinović-Curin
(2003)

RG: 27M, 9F; CG: 19M, 8F

Lower plasma cortisol in RG

Tani (2005)

RG: 14M, 6F – Asperger syndrome; CG: 7M, 3F

No differences

Croonenberghs
(2008))

RG: 18M; CG: 22M

Higher baseline cortisol/dehydroepiandrostendionesulphate ratio in RG

Hamza (2010)

RG: 18M; CG: 22M
RG: 40M, 10F; CG: 40M, 10F

Lower plasma cortisol in RG

Iwata (2011)

RG: 32M; CG: 34M

Higher plasma cortisol in RG

Bitsika (2015)

RG: 150M; no CG

Correlation between basal cortisol and Abberant
Behavior Checklist score in boys (irritability,
stereotypy, hyperactivity); no correlation in
adolescents

Bakker-Huvenaars
(2018)

RG: 49M; CG: 28M

No differences

Hassan (2018)

RG: 73M; CG: 73M

Lower plasma cortisol in RG

Cortisol Awakening Response

Cortisol Awakening Response (CAR) is a well-observed phenomenon in the healthy individuals with a greater
influence on the psychophysical homeostasis [58, 59]. In
a normal CAR we observe cortisol increasing twice in 30
minutes after awakening [60]. It is not susceptible to age,
puberty differences, sleep length and quality, or personal
activity, which makes it a more stable marker of the hypothalamic-pituitary axis functioning [8, 61, 62].
Table III summarizes the research in CAR among autism spectrum disorder patients [5, 27, 30, 63-66].
Four out of eight papers found no significant difference
between autism spectrum disorder patients and the control
Vo l . 2 9 / 2 0 2 0 , n r 5 9

group. Two reported no CAR or reversed CAR, with no
association with Autism Diagnostic Observation Schedule [5, 66]. One showed a correlation between CAR and
anxiety [64].

Reaction to stimulus

Table IV presents the results of research on cortisol
reaction to different stimuli in autism spectrum disorder
[67–86]. To make it clear we divided papers into subgroups, first one with patients after positive stimulus(such as
manual, physical or other intervention)and second - after
negative one (such as stressor).
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Tab. III CAR
Poziom kortyzolu po wybudzeniu
Research

Research group (RG) vs control group (CG)

Results

Sharpley (2006)

RG: 39F, no CG

Over 50% did not present with an increase from
waking measure to 30 minutes after

Marinović-Curin
(2008)

RG: 9M; CG: 7M

No significant difference

Brosnan (2009)

RG: 20M; CG: 18M

Abnormal CAR (no peak after 30 minutes)

Zinke (2010))

RG: 13M, 2F; CG: 21M, 4F

No significant difference

Gabriels (2013

RG: 21M – 11 with high repetitive behaviour
(RB) rate, 10 with low RB rate; no CG

No significant difference

Bitsika (2014)

RG: 32M; no CG

Correlation between waking cortisol and self-rated
anxiety

Corbett (2014)

RG: 47M; CG: 50M

No significant difference

Sharpley (2016)

RG: 39F, no CG

59% of RG had no CAR or reversed CAR, Autism
Diagnostic Observation Schedule not associated
with CAR, no influence of emotional reaction on CAR

Sharpley (2019)

RG: 32M; no CG

Half of RG had no CAR or reversed CAR, Autism
Diagnostic Observation Schedule not associated
with CAR, no influence of emotional reaction on CAR

Out of three papers with a positive stimulus, that is
therapeutic intervention, in the theatre intervention no
influence on cortisol was observed, however, there were
clinical improvement of behaviour [69]. The horseback
riding had a positive influence on cortisol levels in both
the research and control group [67]. On the other hand,
the dog therapy resulted in a reduced CAR, with a secondary increase after stopping the stimulus [68].
A negative stimulus was used in 19 studies. The stimulus comprised mostly of social interaction, however some
papers covered different approaches (mock MRI, dental
treatment, cold pressor, blood draw).
In three cases there was no difference between the research and control group [73, 78, 82]. In the remaining 17
papers, the results were once again ambiguous, however,
there were some returning patterns. Three papers reported a lower cortisol level in response to social situation
[70, 76, 80]. Naber et al. observed the correlation between
a lower cortisol level and the intensiveness of autism core
symptoms [70]. Hollocks et al. investigated the correlation between anxiety and decrease in cortisol level [76].
One paper showed that the increase of cortisol depends
on self-reported irritability of the patient [77] and another
one showed that anxiety and avoidance does not seem to
influence the level of cortisol after social interaction [73].
11 of them observed higher cortisol level after stressor. It
was observed for social interactions, mock MRI and dental treatment, however Schupp et al. observed it only in
older children. Lopata et al. observed the increase only
if the child first performed social activity with a familiar,
and then with an unfamiliar person – if they contacted an
unfamiliar person first, there was no increase in cortisol
level after secondary interaction with a familiar person
[70]. Higher level of cortisol correlated also with an ab40

normal behavior during the dental treatment and the intensiveness of functional gastrointestinal symptoms from
lower tract [81].
What is interesting, many researchers used Trier Social
Stress Test as a stressor, which is a peer interaction playground paradigm based on the social evaluation of children. In all papers, the children did not respond to that
stimulus with increase of cortisol level, However, when
Corbett et al. used Trier Social Stress Test – Friendly,
a modification which changes the test into social interaction stressor, the peak of cortisol was observed in the research group [84]. This shows an interesting approach to
what serves as a stressor for children with autism.
It is not surprising that most of the children responded
not only emotionally but also biologically by cortisol increase to social stressor. Social skills disturbances are one
of the key symptoms in autism and also one of the symptoms that are the most debilitating and limiting independence from caregiver in later life. There is no established
treatment for social skills rather than psychological and
occupational therapy, sometimes supported by pharmacotherapy of symptoms of depression and anxiety. From interventional studies, the dog therapy seemed promising as
a part of social skills therapy, however, this research should be replicated on a larger group of patients [68].

Discussion

The results of the already conducted research on the
cortisol release and response in autism spectrum disorder
patients are unequivocal due to many limitations of papers
(mainly diverse research groups, different cortisol measurement methods, small number of patients included in research].
However, what can be observed, the cortisol profiChild Neurology
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Tab. IV Cortisol in reaction to stimulus
Poziom kortyzolu po stymulacji na bodziec
Research

Research group (RG) vs control
group (CG)

Stimulus type

Results

Positive stimulus
Corbett (2017)

RG: 17 – autism with
intervention; CG – 13 – autism
without intervention

Theatre-based
intervention

No influence on cortisol, clinical
improvement in social skills

Viau (2010)

RG: 37M, 5F (34 – autism,
2 – Asperger syndrome,
6 - pervasive developmental
disorder-not otherwise specified)

Dog therapy

Lower Cortisol Awakening Response (CAR)
after introducing dog (an increase at the
awakening: 58% before dog and 10% after
dog); raising of CAR after removing dog (an
increase at the awakening: 48%)

Pan (2019)

RG: 8 (horseback riding); CG: 8
(barn activity)

Therapeutic horseback
riding

ASignificant decrease of cortisol in both RG
and CG; no significant difference between
groups

Negative stimulus
Naber (2006)

RG: 20 – autism, 14 – pervasive
developmental disorder; CG: 18

Strange Situation
Procedure

More intensive symptoms of autism
connected to lower cortisol level after
stimulus; significant difference between
children with autism and CG

Lopata (2008)

RG: 31M, 2F; no CG

Card game session with
familiar or unfamiliar
peer

Higher cortisol if child interacted with
familiar person first and unfamiliar after; no
difference if unfamiliar interaction was first

Corbett (2010)

RG: 21M; CG: 24M

Playground peer
interactions

Higher cortisol levels in RG; enhanced
cortisol response in children playing
voluntarily

Lanni (2012)

RG: 15M; CG: 15M

Trier Social Stress Test

No significant differences

RG: 11M, 9F; CG: 15M, 13F

Novel environment,
blood draw

Higher peak, prolonged response after blood
draw in RG

Simon (2013)

RG: 19M; CG: 21M

Peer interaction
playground paradigm,
mock MRI, Trier Social
Stress Test

Higher cortisol in response to playground
paradigm and mock MRI, lack of response
to Trier Social Stress Test

Schupp (2013)

RG: 26M (21 – autism, 5
– pervasive developmental
disorder-not otherwise
specified); CG: 26

Peer interaction
playground paradigm

Older children in RG had higher cortisol
levels after stimulus; younger children in
RG had lower cortisol levels after stimulus
than CG; younger children presented with
a decrease in cortisol level over time

Hollocks (2014)

RG: 52M; CG: 23M

Playground peer
interactions

Higher cortisol levels in RG; less social
communication in individuals with higher
cortisol levels

Abdulla (2015)

RG: 50, CG: 50

Dental treatment

Cortisol levels correlated negatively with
children’s behaviour during dental treatment
in RG, but not in CG

Peer interaction
playground paradigm

Higher cortisol levels in RG after faceto-face encounter, interaction between
high cortisol and decreased activation of
left insula and bilateral temporal parietal
junction

Psychosocial stress test

Significant changes in cortisol level after
stressor in RG; lower cortisol in highlyirritable RG patients in comparison to lowirritable ones

Spratt (2012)

Edmiston
(2015)

Mikita (2015)

Vo l . 2 9 / 2 0 2 0 , n r 5 9

RG: 12; CG: 16

RG: 47M; CG: 23M
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RG: 34M, 6F; CG: 32M; 8F

Trier Social Stress Test

Higher cortisol levels in RG; individuals
with higher cortisol levels presented with
stronger sensory sensitivity and enhanced
stress

Ferguson
(2016)

RG: 108M, 12F; no CG

Cold pressor stimulation

Positive correlation between cortisol
response to stimuli and symptoms from
lower gastrointestinal tract, assessed
by The Questionnaire on Pediatric
Gastrointestinal Symptoms-Rome III

Edmiston
(2016)

RG: 24M, 4F; CG: 15M, 3F

Trier Social Stress Test

Non-significant increase in RG vs significant
increase in CG

BishopFitzpatrick
(2017)

RG: 40; CG: 25

Social Stress Recall
Task

No significant differences

Matherly (2018)

RG1: 15M – autism; RG2: 50M –
Fragile X Syndrome

Language and cognitive
tasks with unfamiliar
person

Anxiety and avoidance had no influence on
cortisol levels in RG1 (patients with autism)

Corbett (2019)

RG: 20M, 11F; CG: 18M, 7F

Trier Social Stress Test
(social evaluation);
Trier Social Stress
Test Friendly (social
interaction)

RG: correlation between respiratory sinus
arrhythmia and social interaction, but not to
social evaluation; CG: the opposite

Corbett (2020)

RG: 122M, 36F; CG: 57M, 46F

Trier Social Stress Test

RG: blunted response to stressor and
quicker return to normal level of cortisol

le and stressor response is in many cases abnormal and
often correlate with neuropsychiatric symptoms of autism,
both core and secondary ones. This supports the theory
that cortisol has a crucial influence on early age development and that the abnormalities in its release can lead to
neuropsychiatric problems [89-91]. In the animal studies
high levels of corticosterone, equivalent of human cortisol, resulted in the hippocampal damage [90] which led
to learning deficits in rodents [91]. It seems to make central nervous system more vulnerable to both external and
internal damaging stimuli [93] and is hypothesized to be
one of the factors in neurodegenerative disorders, such as
Alzheimer’s disease [93, 94].
There was a very limited data on whether any interventions such as psychotherapy or occupational therapy can
normalize cortisol release in children with autism. It is very promising, however, that even in the lack of biological
response, children seemed to benefit from those intervention by clinical mitigation of problematic behaviour.
Due to limitations of the previous research future papers should concentrate on performing large, randomized
clinical trials for obtaining population results rather than
data applicable only to the research group. This could lead
to further understanding of the role and disturbances in
cortisol release in the individuals with autism spectrum
disorder.

Conclusion

We analyzed 56 papers concerning different aspects
and different approaches to cortisol release in the patients
with autism spectrum disorder. Data from analyzed papers
42

were unequivocal, however many individuals presented
with some abnormalities in diurnal profile, basal level,
CAR or response to stressor. There is a very limited data concerning interventions and their influence on cortisol
level, however, those already published showed more clinical than biological response to therapy. Further research
should be conducted on a homogenous, large group of patients in randomized clinical trial.
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