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1. Early Intervention in Psychiatry

In recent years, importance has been attached to early intervention in the field of
healthcare, in general. In the psychiatric field, much effort has been focused on early
detection and treatment of various psychotic disorders, including schizophrenia. It is
presumed that intervention in the early stages of a disease could prevent functional decline
and result in definitive improvement, thereby increasing the possibility of “recovery”.
Furthermore, it is expected that early intervention can prevent psychiatric diseases from
becoming overt, and vigorous research has been pursued on early intervention methods.

2. Early Stages of Psychotic Diseases

Psychotic diseases in the early stages are called early psychosis, and this includes
first-episode psychosis (FEP) and the at-risk mental state (ARMS), which is associated with
a high risk of overt onset of psychosis. Schizophrenia takes the central position among
psychotic diseases.

In patients with first-episode schizophrenia, biological and psychological changes,
which are common in the chronic stage of the disease, are already present. A cross-sectional
study has shown significant and progressive volume decreases in more than one cerebral
region in patients with first-episode schizophrenia as compared with healthy individuals [1].
In addition, cognitive impairment involving multiple domains is already present in patients
with first-episode schizophrenia, although the degree of impairment is milder than that
in patients in the chronic stage of the disease [2]. In other words, progressive biological
and psychological deterioration is already present during FEP. In the chronic stage, such
deterioration follows a stable course. These findings indicate the importance of reducing
the duration of untreated psychosis (DUP) [3].

Attention to the early stage of disease could include FEP to further along the course of
the disease, and intervention at the stage of the prodrome prior to overt disease onset is
now discussed actively. Evaluation and diagnosis of this prodromal state or ARMS, i.e., a
state that entails a high risk of development of overt psychiatric illness, are performed by
prospective recognition of this state. A meta-analysis on transition from ARMS to psychosis
showed that the cumulative onset rate of overt disease was 35.8% [4].

Individuals with ARMS often have social problems related to attending school or
going to work, and in parallel with these problems, general psychiatric manifestations
and weak psychotic symptoms gradually become manifest. Some patients with ARMS
seek advice from medical or health organizations to obtain support and treatment for their
problems and symptoms. These patients are called “help-seeking individuals”, and patients
with ARMS who seek support should be the targets of early intervention from the ethical
viewpoint as well.
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3. The Process of Formation of Cognitive Impairments in ARMS

Studies using magnetic resonance imaging (MRI) have revealed that patients with
ARMS already show decreases in the volume of cerebral gray matter at the time of diagnosis,
in contrast to the case in healthy individuals, and these volume decreases continue to
progress until the disease becomes overt. In addition, a comparison of the brain images
obtained at the baseline between ARMS patients who eventually show/do not show overt
disease revealed that there was already significant volume loss of the parahippocampal
gyrus at the baseline in the former group of patients [5]. Decreased integrity of the white
matter on diffusion tensor imaging (DTI) has also been reported [6].

A meta-analysis has shown slight to moderate decreases in multiple domains of
neurocognition, together with decreases in social cognition, in ARMS patients as compared
with healthy individuals [7]. When the data were compared between those who eventually
developed/did not develop overt, neurocognitive impairments at the baseline were more
severe in the patients who eventually developed overt disease versus those who did not [7].
Thus, it has become evident that anatomical and functional changes in the brain progress
during the course of the disease, right from the prodromal phase to overt disease onset.

A systematic review of the differences in the degree of cognitive impairments between
ARMS patients and healthy individuals or patients with FEP [8] showed that all of the
studies included in the review (24 studies) reported significantly poorer cognition in
patients with ARMS than in healthy individuals, and two-thirds of the reports examined
(nine out of fourteen studies) showed that the degree of cognitive impairments were milder
in ARMS patients than in patients with FEP. This review (all 10 studies examined) also
showed that social cognition was significantly poorer in ARMS patients than in healthy
individuals, but that the degree of decrease in social cognition was equivalent to that in
patients with FEP, according to three of the four studies examined. Thus, there is a distinct
decrease in neurocognitive functions and social cognition even in the ARMS phase, and
a comparison with FEP suggests the problem of impairment of social cognition becomes
apparent earlier, in the ARMS phase.

4. Cognitive Rehabilitation for ARMS

In patients with schizophrenia, it has been shown that cognitive impairments, rather
than positive or negative symptoms, are the major determinant of the social functioning of
the patients. This is the rationale for using cognitive rehabilitation as an early intervention
in these patients, with the aim of improving the long-term outcomes [9]. In recent years,
since the involvement of social cognition and also the greater degree of involvement of
social cognition, rather than basic cognitive functions, has come to be recognized, and
rehabilitation intervention for social cognition by means of social cognition and interaction
training (SCIT) has been implemented [10]. Based on these findings about schizophrenia,
the feasibility and efficacy of cognitive rehabilitation for ARMS have come to be evaluated.

A systematic review on the efficacy of cognitive remediation in ARMS patients [11]
included six studies that met the inclusion criteria [12–17]. None of the six studies used
any compensatory approaches involving environmental adjustment, but used restorative
approaches that take into consideration plasticity and changes in the brain function, by
means of drill learning using a computer. Although cognitive remediation was regarded as a
part of comprehensive treatment in two studies, individual cognitive function training was
implemented in all six studies, without employing group work intended for extrapolation
to daily living. While the effect of cognitive remediation on the cognitive function was not
evaluated in one of the studies, four of the five remaining studies reported improvement in
attention, processing speed, and memory function following the intervention. Four of the
studies examined the effect of the intervention on social functioning. Two studies reported
improvement, while the remaining two reported no distinct effect of the intervention on
social functioning. None of the studies which examined this aspect showed significant
improvement in the mental symptoms following the intervention. One study examined
the transition from ARMS to overt onset of psychosis and reported that the intervention
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exerted a good preventive effect at 12 and 24 months, as compared with supportive therapy.
However, since cognitive remediation is a part of comprehensive treatment, including
cognitive behavioral therapy (CBT) and family psychological education, it should be noted
that the preventive effect cannot be attributed to cognitive remediation alone.

On the other hand, the recent randomized clinical trial, named FOCUS, in which
individuals with ARMS aged 18–40 years were randomly assigned to treatment as usual
(TAU) or TAU plus cognitive remediation that also targeted social cognition did not reveal
between-group differences on mail outcomes [18,19]. In this study, it appears that the
participants did not adhere well to the protocol. Empirically, it is not easy to introduce
young people to treatment and maintain it with good compliance. This may be one of the
biggest barriers to treating individuals with ARMS.

Currently, there are only a few reports on the effects of rehabilitation targeting social
cognition in ARMS patients.

5. Possibility of Cognitive Rehabilitation

Although cognitive rehabilitation in ARMS patients has not yet been sufficiently
studied, its effects on the cognitive functions and social functioning is considered to be
promising, at least to some extent. Based on the documentation of successful prevention of
volume decreases in the left hippocampus, parahippocampal gyrus, fusiform gyrus, etc.,
by cognitive rehabilitation in the early stage of schizophrenia [20], a favorable effect may
also be expected on the progression of changes in the brain structure in the ARMS phase.
However, in the FOCUS study, cognitive remediation did not improve global or regional
white matter organization in ARMS individuals [21], and it seems that favorable results
have not been obtained so far.

On the other hand, the involvement of cognitive functions in social functioning is less
in ARMS than in schizophrenia, with negative symptoms playing a more dominant role [22].
Therefore, in ARMS patients, an aggressive approach to not only cognitive function reha-
bilitation, but also other factors, is necessary. In the chronic stage of schizophrenia, both
cognitive functions and social functioning are relatively stable, with no particular changes
in the brain morphology occurring during this phase. In contrast, brain morphology and
brain functions show great changes in the ARMS phase, which serves as a good rationale
for using multiple therapeutic targets.

Cornblatt et al., [23], referred to the importance of “CASIS” in ARMS, in addition to
positive symptoms, playing a decisive role in whether a patient develops overt psychosis
or not. In “CASIS”, C stands for cognitive deficits, A for affective disturbances, SI for social
isolation, and S for school failure. These disorders are reported to be risk factors for the
development of overt psychosis and are, therefore, important therapeutic targets. We have
been investigating social isolation, paying particular attention to the involvement of social
anxiety [24–26]. While social anxiety in schizophrenia can occur as a psychosocial reaction
related to stigmas after overt onset of psychosis, it has been pointed out that social anxiety
also exists in the premorbid or prodromal phase, serving as a risk factor for the onset of
overt psychosis. In addition, a birth cohort study of schizophrenia has indicated social
anxiety, isolated play, and lack of confidence as characteristic features of social difficulties
in schoolage children.

6. Future Perspectives of Treatment for ARMS

For patients with FEP, antipsychotic drug therapy should be initiated as soon as
possible. In contrast, in patients with ARMS, use of antipsychotic drugs is recommended
only when there is evidence of rapid aggravation of the disease [27]. Otherwise, non-
pharmacologic therapy is the mainstay of treatment for these patients, and there is much
expectation from cognitive rehabilitation as a type of non-pharmacologic therapy. Further
accumulation of findings about this intervention is awaited. Training on social cognition
has hardly been addressed.
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In a study conducted by Chen et al. [28], FEP patients who were not aware of recovery
were asked about the reason, and “decreased cognitive function” and “need to continue
medication” were found to be the predominant reasons. Although the cognitive function
disorder in ARMS patients is milder than that in FEP patients, patients with ARMS are
strongly aware of decreased cognitive function because of maintained self-insight. There-
fore, it is evident from daily clinical practice that improvement of cognitive function ranks
relatively high among the interventions that ARMS patients can expect from healthcare
providers. It is desirable for cognitive rehabilitation to be implemented more widely. To
this end, however, adjusting the difficulty level of training in accordance with the need of
the patients and improving the environment of its implementation are necessary. Moreover,
as mentioned above, it is indispensable to employ more comprehensive and integrated
approaches for ARMS patients as compared with FEP patients.

With the greater orientation of efforts towards mental health maintenance and early
intervention towards the local community (universal prevention) [29,30], there is urgent
need to develop a specific treatment and support package for ARMS, giving due considera-
tion to and making use of the healthcare system and social resources, as well as to verify
its efficacy.

Funding: The writing of this article was supported by Health Labour Sciences Research Grants
(19GC1015 and 22GC1001) to T.N.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Kasai, K.; Shenton, M.E.; Salisbury, D.F.; Hirayasu, Y.; Lee, C.U.; Ciszewski, A.A.; Yurgelun-Todd, D.; Kikinis, R.; Jolesz,

F.A.; McCarley, R.W. Progressive decrease of left superior temporal gyrus gray matter volume in patients with first-episode
schizophrenia. Am. J. Psychiatry 2003, 160, 156–164. [CrossRef] [PubMed]

2. Saykin, A.J.; Shtasel, D.L.; Gur, R.E.; Kester, D.B.; Mozley, L.H.; Stafiniak, P.; Gur, R.C. Neuropsychological deficits in neuroleptic
naive patients with first-episode schizophrenia. Arch. Gen. Psychiatry 1994, 51, 124–131. [CrossRef]

3. Ito, S.; Nemoto, T.; Tsujino, N.; Ohmuro, N.; Matsumoto, K.; Matsuoka, H.; Tanaka, K.; Nishiyama, S.; Suzuki, M.; Kinoshita, H.;
et al. Differential impacts of duration of untreated psychosis (DUP) on cognitive function in first-episode schizophrenia according
to mode of onset. Eur. Psychiatry 2015, 30, 995–1001. [CrossRef]

4. Fusar-Poli, P.; Bonoldi, I.; Yung, A.R.; Borgwardt, S.; Kempton, M.J.; Valmaggia, L.; Barale, F.; Caverzasi, E.; McGuire, P. Predicting
psychosis: Meta-analysis of transition outcomes in individuals at high clinical risk. Arch. Gen. Psychiatry 2012, 69, 220–229.
[CrossRef]

5. Pantelis, C.; Velakoulis, D.; McGorry, P.D.; Wood, S.J.; Suckling, J.; Phillips, L.J.; Yung, A.R.; Bullmore, E.T.; Brewer, W.; Soulsby, B.;
et al. Neuroanatomical abnormalities before and after onset of psychosis: A cross-sectional and longitudinal MRI comparison.
Lancet 2003, 361, 281–288. [CrossRef]

6. Saito, J.; Hori, M.; Nemoto, T.; Katagiri, N.; Shimoji, K.; Ito, S.; Tsujino, N.; Yamaguchi, T.; Shiraga, N.; Aoki, S.; et al. Longitudinal
study examining abnormal white matter integrity using a tract-specific analysis in individuals with a high risk for psychosis.
Psychiatry Clin. Neurosci. 2017, 71, 530–541. [CrossRef]

7. Fusar-Poli, P.; Deste, G.; Smieskova, R.; Barlati, S.; Yung, A.R.; Howes, O.; Stieglitz, R.D.; Vita, A.; McGuire, P.; Borgwardt, S.
Cognitive functioning in prodromal psychosis: A meta-analysis. Arch. Gen. Psychiatry 2012, 69, 562–571. [CrossRef]

8. de Paula, A.L.; Hallak, J.E.; Maia-de-Oliveira, J.P.; Bressan, R.A.; Machado-de-Sousa, J.P. Cognition in at-risk mental states for
psychosis. Neurosci. Biobehav. Rev. 2015, 57, 199–208. [CrossRef] [PubMed]

9. Nemoto, T.; Takeshi, K.; Niimura, H.; Tobe, M.; Ito, R.; Kojima, A.; Saito, H.; Funatogawa, T.; Yamaguchi, T.; Katagiri, N.; et al.
Feasibility and acceptability of cognitive rehabilitation during the acute phase of schizophrenia. Early Interv. Psychiatry 2021, 15,
457–462. [CrossRef] [PubMed]

10. Kanie, A.; Kikuchi, A.; Haga, D.; Tanaka, Y.; Ishida, A.; Yorozuya, Y.; Matsuda, Y.; Morimoto, T.; Fukuoka, T.; Takazawa, S.;
et al. The Feasibility and Efficacy of Social Cognition and Interaction Training for Outpatients With Schizophrenia in Japan: A
Multicenter Randomized Clinical Trial. Front. Psychiatry 2019, 10, 589. [CrossRef]

11. Glenthøj, L.B.; Hjorthøj, C.; Kristensen, T.D.; Davidson, C.A.; Nordentoft, M. The effect of cognitive remediation in individuals at
ultra-high risk for psychosis: A systematic review. NPJ Schizophr. 2017, 3, 20. [CrossRef] [PubMed]

12. Bechdolf, A.; Wagner, M.; Ruhrmann, S.; Harrigan, S.; Putzfeld, V.; Pukrop, R.; Brockhaus-Dumke, A.; Berning, J.; Janssen, B.;
Decker, P.; et al. Preventing progression to first-episode psychosis in early initial prodromal states. Br. J. Psychiatry 2012, 200,
22–29. [CrossRef] [PubMed]

13. Piskulic, D.; Barbato, M.; Liu, L.; Addington, J. Pilot study of cognitive remediation therapy on cognition in young people at
clinical high risk of psychosis. Psychiatry Res. 2015, 225, 93–98. [CrossRef]

https://doi.org/10.1176/appi.ajp.160.1.156
https://www.ncbi.nlm.nih.gov/pubmed/12505815
https://doi.org/10.1001/archpsyc.1994.03950020048005
https://doi.org/10.1016/j.eurpsy.2015.08.004
https://doi.org/10.1001/archgenpsychiatry.2011.1472
https://doi.org/10.1016/S0140-6736(03)12323-9
https://doi.org/10.1111/pcn.12515
https://doi.org/10.1001/archgenpsychiatry.2011.1592
https://doi.org/10.1016/j.neubiorev.2015.09.006
https://www.ncbi.nlm.nih.gov/pubmed/26365107
https://doi.org/10.1111/eip.12955
https://www.ncbi.nlm.nih.gov/pubmed/32219993
https://doi.org/10.3389/fpsyt.2019.00589
https://doi.org/10.1038/s41537-017-0021-9
https://www.ncbi.nlm.nih.gov/pubmed/28560266
https://doi.org/10.1192/bjp.bp.109.066357
https://www.ncbi.nlm.nih.gov/pubmed/22075649
https://doi.org/10.1016/j.psychres.2014.10.021


J. Pers. Med. 2023, 13, 952 5 of 5

14. Loewy, R.; Fisher, M.; Schlosser, D.A.; Biagianti, B.; Stuart, B.; Mathalon, D.H.; Vinogradov, S. Intensive Auditory Cognitive
Training Improves Verbal Memory in Adolescents and Young Adults at Clinical High Risk for Psychosis. Schizophr. Bull. 2016, 42
(Suppl. S1), S118–S126. [CrossRef]

15. Choi, J.; Corcoran, C.M.; Fiszdon, J.M.; Stevens, M.; Javitt, D.C.; Deasy, M.; Haber, L.C.; Dewberry, M.J.; Pearlson, G.D.
Pupillometer-based neurofeedback cognitive training to improve processing speed and social functioning in individuals at clinical
high risk for psychosis. Psychiatr. Rehabil. J. 2017, 40, 33–42. [CrossRef] [PubMed]

16. Rauchensteiner, S.; Kawohl, W.; Ozgurdal, S.; Littmann, E.; Gudlowski, Y.; Witthaus, H.; Heinz, A.; Juckel, G. Test-performance
after cognitive training in persons at risk mental state of schizophrenia and patients with schizophrenia. Psychiatry Res. 2011, 185,
334–339. [CrossRef]

17. Hooker, C.I.; Carol, E.E.; Eisenstein, T.J.; Yin, H.; Lincoln, S.H.; Tully, L.M.; Dodell-Feder, D.; Nahum, M.; Keshavan, M.S.;
Seidman, L.J. A pilot study of cognitive training in clinical high risk for psychosis: Initial evidence of cognitive benefit. Schizophr.
Res. 2014, 157, 314–316. [CrossRef]

18. Glenthøj, L.B.; Mariegaard, L.S.; Fagerlund, B.; Jepsen, J.R.M.; Kristensen, T.D.; Wenneberg, C.; Krakauer, K.; Medalia, A.; Roberts,
D.L.; Hjorthøj, C.; et al. Effectiveness of cognitive remediation in the ultra-high risk state for psychosis. World Psychiatry 2020, 19,
401–402. [CrossRef]

19. Glenthøj, L.B.; Mariegaard, L.S.; Fagerlund, B.; Jepsen, J.R.M.; Kristensen, T.D.; Wenneberg, C.; Krakauer, K.; Medalia, A.; Roberts,
D.L.; Hjorthøj, C.; et al. Cognitive remediation plus standard treatment versus standard treatment alone for individuals at
ultra-high risk of developing psychosis: Results of the FOCUS randomised clinical trial. Schizophr. Res. 2020, 224, 151–158.
[CrossRef]

20. Eack, S.M.; Hogarty, G.E.; Cho, R.Y.; Prasad, K.M.; Greenwald, D.P.; Hogarty, S.S.; Keshavan, M.S. Neuroprotective effects of
cognitive enhancement therapy against gray matter loss in early schizophrenia: Results from a 2-year randomized controlled trial.
Arch. Gen. Psychiatry 2010, 67, 674–682. [CrossRef]

21. Kristensen, T.D.; Ebdrup, B.H.; Hjorthøj, C.; Mandl, R.C.W.; Raghava, J.M.; Jepsen, J.R.M.; Fagerlund, B.; Glenthøj, L.B.;
Wenneberg, C.; Krakauer, K.; et al. No Effects of Cognitive Remediation on Cerebral White Matter in Individuals at Ultra-High
Risk for Psychosis-A Randomized Clinical Trial. Front. Psychiatry 2020, 11, 873. [CrossRef]

22. Meyer, E.C.; Carrión, R.E.; Cornblatt, B.A.; Addington, J.; Cadenhead, K.S.; Cannon, T.D.; McGlashan, T.H.; Perkins, D.O.; Tsuang,
M.T.; Walker, E.F.; et al. The relationship of neurocognition and negative symptoms to social and role functioning over time in
individuals at clinical high risk in the first phase of the North American Prodrome Longitudinal Study. Schizophr. Bull. 2014, 40,
1452–1461. [CrossRef] [PubMed]

23. Cornblatt, B.A.; Lencz, T.; Smith, C.W.; Correll, C.U.; Auther, A.M.; Nakayama, E. The schizophrenia prodrome revisited: A
neurodevelopmental perspective. Schizophr. Bull. 2003, 29, 633–651. [CrossRef] [PubMed]

24. Nemoto, T. Anxiety symptoms in early psychosis and achievement of recovery. Psychiatry Clin. Neurosci. 2022, 76, 543. [CrossRef]
[PubMed]

25. Nemoto, T.; Uchino, T.; Aikawa, S.; Saito, J.; Matsumoto, H.; Funatogawa, T.; Yamaguchi, T.; Katagiri, N.; Tsujino, N.; Mizuno, M.
Social anxiety and negative symptoms as the characteristics of patients with schizophrenia who show competence-performance
discrepancy in social functioning. Psychiatry Clin. Neurosci. 2019, 73, 394–399. [CrossRef] [PubMed]

26. Nemoto, T.; Uchino, T.; Aikawa, S.; Matsuo, S.; Mamiya, N.; Shibasaki, Y.; Wada, Y.; Yamaguchi, T.; Katagiri, N.; Tsujino, N.; et al.
Impact of changes in social anxiety on social functioning and quality of life in outpatients with schizophrenia: A naturalistic
longitudinal study. J. Psychiatr. Res. 2020, 131, 15–21. [CrossRef]

27. Nemoto, T.; Mizuno, M. Pharmacological treatment in patients with an at-risk mental state for psychosis. Jpn. J. Psychiatr.
Treatment. 2013, 28, 901–908. (In Japanese)

28. Chen, E.Y.; Tam, D.K.; Wong, J.W.; Law, C.W.; Chiu, C.P. Self-administered instrument to measure the patient’s experience of
recovery after first-episode psychosis: Development and validation of the Psychosis Recovery Inventory. Aust. N. Z. J. Psychiatry
2005, 39, 493–499. [CrossRef]

29. Nemoto, T.; Shimizu, T.; Tanaka, K.; Fujii, C.; Tsujino, N.; Uchino, T.; Imamura, H. Social implementation of Psychiatric Early
Intervention in Japan: MEICIS Project. Jpn. Bull. Soc. Psychiatry 2022, 31, 272–277. (In Japanese)

30. Uchino, T.; Kotsuji, Y.; Kitano, T.; Shiozawa, T.; Iida, S.; Aoki, A.; Iwai, M.; Shirahata, M.; Seki, A.; Mizuno, M.; et al. An integrated
youth mental health service in a densely populated metropolitan area in Japan: Clinical case management bridges the gap
between mental health and illness services. Early Interv. Psychiatry 2022, 16, 568–575. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1093/schbul/sbw009
https://doi.org/10.1037/prj0000217
https://www.ncbi.nlm.nih.gov/pubmed/27560455
https://doi.org/10.1016/j.psychres.2009.09.003
https://doi.org/10.1016/j.schres.2014.05.034
https://doi.org/10.1002/wps.20760
https://doi.org/10.1016/j.schres.2020.08.016
https://doi.org/10.1001/archgenpsychiatry.2010.63
https://doi.org/10.3389/fpsyt.2020.00873
https://doi.org/10.1093/schbul/sbt235
https://www.ncbi.nlm.nih.gov/pubmed/24550526
https://doi.org/10.1093/oxfordjournals.schbul.a007036
https://www.ncbi.nlm.nih.gov/pubmed/14989404
https://doi.org/10.1111/pcn.13469
https://www.ncbi.nlm.nih.gov/pubmed/36178680
https://doi.org/10.1111/pcn.12848
https://www.ncbi.nlm.nih.gov/pubmed/30968478
https://doi.org/10.1016/j.jpsychires.2020.08.007
https://doi.org/10.1080/j.1440-1614.2005.01609.x
https://doi.org/10.1111/eip.13229

	Early Intervention in Psychiatry 
	Early Stages of Psychotic Diseases 
	The Process of Formation of Cognitive Impairments in ARMS 
	Cognitive Rehabilitation for ARMS 
	Possibility of Cognitive Rehabilitation 
	Future Perspectives of Treatment for ARMS 
	References

