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Objective

To investigate the intervention effect of computerized cognitive remediation therapy (CCRT) on mental time travel (MTT) in patients with schizophrenia(SCZ).





Methods

From August 2020 to July 2021, 60 patients with SCZ were randomly allocated to either the study or the control group. The control group was treated with conventional drugs alone. The study group received CCRT and medical therapy for 40 minutes three times a week for 4 weeks. The participants underwent the MTT test before and after the training.





Results

A total of 28 patients in the study group and 26 patients in the control group were included in the analysis. Before training, there was no significant difference in the concretization ratio of recalling past and imagining future events between the study group and the control group (P > 0.05). After 4 weeks of training, the specific event ratio of the study group was higher than that of the control group (P < 0.01). In terms of the emotional titer of the events, the concreteness of the positive events in the study group was higher than that of the neutral events and negative events (P < 0.01). The concreteness of negative events was higher than that of neutral events (P < 0.01).





Conclusion

CCRT can improve the MTT ability of SCZ patients, which is manifested by an increase in the concretiveness of recalling past and imagining future events.
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1 Introduction

Schizophrenia(SCZ) is a chronic severe mental illness with a worldwide prevalence of approximately 1% (1). Patients suffer from attention disorder, memory disorder, executive dysfunction and other cognitive impairment, including mental time travel (MTT) (2). MTT refers to an individual’s ability to recall the past or imagine the future. The ability to mentally relive past events is called a mental time travel pointing to the past (recalling the past), while the ability to mentally pre-experience future events is called a mental time travel pointing to the future (imagining the future). Projecting oneself into the past (recalling the past, i.e., autobiographical memory) is closely related to projecting oneself into the future (wanting to go to the future) (3). MTT plays an important role in our daily life. For example, it can help people achieve goals, cope with stress, and make decisions (4). Deficits in MTT affect the ability to recall of specific events and imagine the future, which may lead to problems such as impaired problem-solving and decreased overall functionality (5, 6). Therefore, the study of MTT in SCZ has important clinical significance.

Existing studies on MTT indicate that there is a deficit in MTT in patients with SCZ, which is manifested in issues in remembering the past and imagining the future. In terms of remembering the past, people with SCZ recall fewer events and lack details (7). Regarding the future, people with SCZ have difficulties in imagining it in detail (8), and the deficits are more pronounced than those related to remembering the past (9). Presently, researchers are exploring ways to improve MTT ability, one of which is cognitive correction training. Computerized cognitive remediation therapy (CCRT) is a brain-training method used in the study of SCZ and affective disorders using a series of targeted tasks to enhance learning and improve patients’ cognitive abilities (10). Over the past 20 years, the number of trials investigating the efficacy of CCRT in SCZ spectrum disorder has increased significantly (11), and there is evidence that CCRT improves cognitive function in patients with SCZ, and that the benefits persist long after treatment has ended, particularly in memory, attention, and executive functioning (12).

Two recent meta-analyses examined the CCRT approach. One study found that CCRT had a small to moderate effect on attention, working memory, positive symptoms, and depressive symptoms (13). The second study evaluated the effects of CCRT on cognition, function, and clinical outcomes in patients with SCZ in 67 studies and found that CCRT treatment had significant improvements in small to moderate effects in all three areas (14).

So far, the current research mainly focuses on cognitive function, and there are few reports on mental time travel of patients with SCZ. The purpose of this study was to evaluate the efficacy of CCRT on MTT in patients with SCZ. Our main hypothesis is that CCRT will improve MTT ability in patients with SCZ.




2 Materials and methods



2.1 Materials



2.1.1 Study design

This was a longitudinal, randomized, single-blind trial conducted at the Second People’s Hospital of Guizhou Province and Guiyang Lindong Hospital (the Intensive Medical Association of the Second People’s Hospital of Guizhou Province). This study has been approved by the ethical review of the Second People’s Hospital of Guizhou Province with the number [2020-SEYWYH-017]. All subjects gave informed consent to the study and signed informed consent form before starting the training.




2.1.2 Participants

From August 2020 to July 2021, 60 inpatients diagnosed with SCZ were recruited from the Second People’s Hospital of Guizhou Province and Guiyang Lindong Hospital. Inclusion criteria were (1) SCZ that meets the diagnostic criteria of the International Classification of Diseases-10th Revision (ICD-10), with the Positive and Negative Syndrome Scale (PANSS) score not exceeding 60 points; (2) no history of neurological diseases; (3) no history of drug or alcohol dependence; (4) no electroconvulsive therapy within the past three months; (5) age of 18–50 years; (6) patients primary or higher education; (7) the intelligence quotient (IQ) of ≥70. Exclusion criteria comprised (1) mental retardation; (2) organic mental illness; (3) no cooperation due to declined or impulsive excitement; (4) severe anxiety, depression, or substance abuse; (5) auditory or visual perception impairment; (6) physical function diseases or other drug adverse reactions, not allowing patients to conduct computer game training in time; (7) pregnant or lactating women. In the end, 2 refused to participate, 4 were dislodged with a change in condition, and a total of 54 patients participated in the study. Experimental flow is shown in Figure 1.




Figure 1 | Flow chart of the study design.






2.1.3 Randomization and blinding

Participants were randomly assigned 1:1 (the study group and control group), and randomization was conducted independently by psychiatrists not involved in the study after completing all baseline assessments. A table of random numbers was used to generate randomization, and the two groups were balanced in terms of age, sex, education, and disease course, as would be expected from random assignment. The patients and research personnel who are responsible for data collection, end-point evaluation, and statistical analysis will be blinded to the allocation of the two intervention arms. However, it is impractical to blind the attending physicians due to the nature of the treatment. Therefore, clinicians and researchers will not be blinded to the treatment allocation.





2.2 Methods



2.2.1 Tools



2.2.1.1 Sociodemographic data

We collected patients’ basic information, including age, sex, name, years of education, course of disease, medication dosage, etc.




2.2.1.2 MTT measurement

The MTT measurement adopted in this study was adapted from the Autobiographical Memory Test(AMT)developed by Williams et al (15). The AMT consists of 10 different validities (5 positive cue words, 5 negative cue words). Subjects were asked to name a specific event related to the cue word within one minute. The criteria for concreteness event were: a specific time and place, and an event lasting no more than 1 day. Emotional titer is a dimension of emotion, which is divided into positive, neutral and negative. The emotional titer of events includes positive events, negative events and neutral events. The MTT measurement consists of two main parts: remembering the past and imagining the future (3). In this test, participants were asked to remember specific events in the past or imagine possible events in the future based on cue words, For example, the following question could be asked: “Can you describe a specific event or scene that has or has not occurred before but may occur in the future and is related to the cue word (e.g., a garden).” According to Ozdes et al. this paper has 15 cue words for recall and imagery respectively, including 5 each for positive, neutral and negative (4). For each cue word, participants had 1 minute to think and then describe the event. The Participants’ responses were recorded and then transcribed into words to judge the concretiousness of the described events and classify them into: (1) specific events, recalled or imagined events that occurred within a specific time of day; (2) Extensibility events, events lasting longer than one day;(3) A class event is a class of things that may occur frequently; (4) A semantically relevant description, which is not a thing, but may be an expression of a state or feeling; (5) No answer or can’t think of anything. The composition ratio of specific events to all described events was calculated as the main index of this test, and the composition ratio of recalled specific events and future specific events was divided according to the time direction, and the composition ratio of positive, neutral and negative specific events was divided according to the emotional titer of cue words. In order to ensure the reliability of the score, two raters scored the data of some participants at the same time, and the consistency coefficient of the raters was 0.85, indicating good consistency.




2.2.1.3 Mini-international neuro-psychiatric interview

Studies have shown that MINI has good reliability as well as high inter-investigator agreement, and has been widely used in multicenter clinical drug studies and clinical practice (16). Patients with SCZ and their psychotic symptoms were diagnosed and controlled, respectively, by MINI with attending psychiatrists. The reliability and validity of neuropsychiatric interviews were good.




2.2.1.4 Revised Wechsler Adult Intelligence Scale in China

IQ is an estimate of adult intelligence (17), which was assessed using the Chinese-revised Wechsler Adult Intelligence Scale based on four main subtests, including general knowledge, arithmetic, similarity, and number breadth. First, the rough score of each subtest was measured and then converted into the scale score. Then, the scale score of the four subtests was added, followed by dividing the total number by 4 and multiplying by 11. Finally, the corresponding IQ value was queried according to the norm table of different ages.




2.2.1.5 Verbal fluency test

A verbal fluency test was used to detect speech priming (18). The subjects had 60 seconds to name the animal that came to mind. If the name of the animal was repeated, no score would be given. The number of correct animal names was the main index, which was positively correlated with the score.




2.2.1.6 Alphanumeric span test

The alphanumeric span test was used to test working memory (19). Trained doctors read out combinations of characters (e.g., A, B, C, butyl, pente, and heptyl) and numbers (e.g., 123456789). The subjects were asked to first rank the numbers from the smallest to the largest and then answer the characters according to “A, B, C, butyl, pente, and heptyl.” The correct number was the main detection index.




2.2.1.7 PANSS

The PANSS was used to assess the severity of psychiatric symptoms. PANSS has seven standards: 1 — none, 2 — very light, 3 — mild, 4 — moderate, 5 — heavy, 6 — severe, and 7 — extremely severe (20).





2.2.2 Intervention methods

The control group was treated with conventional drugs for 4 weeks. The study group received CCRT and 40 minutes of training 3 times a week, 12 times for 4 weeks, in addition to conventional drug therapy. It is supervised by an experienced therapist with a ratio of 1:4 participants. The therapist taught the participants to use CCRT for the first two weeks, and the subsequent treatment was mostly done by the participants alone. CCRT equipment is provided by Beijing Dixin Technology Co., LTD, and involved cognitive flexibility, working memory, and planning to perform three therapeutic tasks. Each treatment task consisted of 6–10 different cognitive correction exercises, and each cognitive correction training program consisted of 10–30 training tasks of varying difficulty. Specific content included continuous matching, quick matching, finding differences, shopping planning, picture classification, and emotion management. Before the initial treatment, the computer will evaluate the subjects and give the training plan. The subjects will undergo cognitive training under the guidance of the therapist. In each training, the content of 3 modules will appear, and the computer will automatically match the corresponding progress and difficulty according to the subjects’ achievements in the training module. Special staff will call to remind subjects in advance on the day of treatment, and those who complete the 4-week training will be rewarded to improve their compliance.




2.2.3 Sample size

According to relevant studies, this paper conducted technical tests on the sample size selection. Specifically, the effect value was set as 1, the significance level as 0.05, and the statistical testing force as 0.9. The minimum sample size was calculated as 23 for each group through G*power software, and the sample size of each group was finally determined to be 30 people considering the loss rate of 10%.




2.2.4 Statistical methods

SPSS 22.0 was used for data analysis. A t-test and χ2 test were used to compare the two groups of general data. 2 (group: study group, control group) × 2 (time point: before intervention, after intervention) × 2 (time direction: memory, imagination) × 3 (emotional titer: positive, neutral, and negative) repeated measures of ANOVA were performed, and η² was used to represent the effect size, the greater the value, the greater the degree of difference. Test level α = 0.05.






3 Results



3.1 Demographic and clinical information

A total of 60 patients with SCZ participated in the study: 30 in the study group and 30 in the control group. Within 4 weeks of treatment, one patient in the MTT group was excluded due to discharge, another one was excluded due to aggravation of the disease, two patients in the control group were excluded due to inability to adhere to the evaluation, and two patients were excluded due to recurrence of the disease. Finally, 28 patients in the study group and 26 patients in the control group could complete the training after enrollment. Both groups were given risperidone, olanzapine, aripiprazole, and other drugs, which were converted into equivalent doses of chlorpromazine. Antipsychotic dose, general psychopathological symptoms, positive symptoms, negative symptoms, education level, sex, age, and IQ were not significantly different between the two groups (Table 1).


Table 1 | Demographic and clinical information of participants.






3.2 Comparison of MTT concreteness between the two groups before and after intervention

The concrete descriptive results of MTT in the two groups before and after the intervention are shown in Table 2. In the two groups, the task to remember past and imagine future specific events was repeated by 2 (group: study group, control group) × 2 (time point: before intervention, after intervention) × 2 (time direction: remember, imagination) × 3 (emotional titration: positive, neutral, and negative). The results showed that the main effect was significant [F(1, 52) = 24.76, P < 0.01, η² = 0.323], and the specific event ratio in the study group was higher than that in the control group. The time point main effect was significant [F(1, 52) = 139.21, P < 0.01, η² = 0.728], and the specificity of the test after training was higher than that before training. The time direction main effect was significant [F(1, 52) = 24.20, P < 0.01, η² = 0.318], and the specificity of remembering past events was higher than that of imagining the future. The main effect of emotional titer was significant [F(1, 52) = 127.57, P < 0.01, η² = 0.833]. Further analysis showed that the concreteness of positive cue words was higher than that of neutral and negative cue words, and that of negative cue words was higher than that of neutral words (P < 0.01). Group and the interaction between before and after the test significantly [F (1, 52) = 85.56, P < 0.01, eta squared = 0.622]. Simple effect analysis showed that there was no significant difference between the two groups before training, and the concreteness of the study group was significantly higher than that of the control group after CCRT training (P < 0.01).


Table 2 | Descriptive statistical results of mental time travel concreteness in both groups after 4 weeks of intervention (x ± s).







4 Discussion

The mental time travel ability of schizophrenic patients is defective (21), affecting cognitive, emotional, and behavioral processes (22). It is difficult to recall the past and imagine the future, which makes it difficult for people to make decisions, solve problems, plan for the future, and make reasonable time estimates for activities of daily living. At present, some scholars have begun to explore the methods that can improve mental time travel ability, including life review training, autobiographical memory training and cognitive training (23, 24). Although life review therapy and autobiographical memory training were used in patients with SCZ, the above-mentioned studies have limitation. Due to the obvious decline in memory in some patients, there is resistance to life review training and autobiographical memory training, and most patients have poor compliance. This study adopted CCRT therapy, making full use of the advantages of computer technology in task standardization, material enrichment, objective evaluation, difficulty adjustment, and other aspects, to maximize the adaptability and compliance of treatment.

After four weeks of CCRT treatment, The results show that CCRT has a certain effect on the concreteness of past and future events in patients with SCZ. This is similar to Blairy’s findings (25), which found that cognitive training improved the ability to recall specific events, and cognitive correction therapy was mentioned as an effective intervention to improve autobiographical memory. Therefore, this study extends on the basis of Blairy’s research. In addition, Garrido and Linke found that CCRT can improve the attention, memory, executive function and other cognitive fields of SCZ patients (26, 27). CCRT improves working memory, attention and executive function and problem-solving abilities of patients with SCZ and thus improve the ability to recall the past and imagine the future (28, 29).

This study shows that CCRT can be an effective intervention for the MTT of patients with SCH. This provides preliminary evidence for the role of CCRT in MTT in patients with SCZ. CCRT is a behavioral training method that has been shown to have a relatively good therapeutic effect on improving cognitive deficits in SCZ patients (30). Compared with other methods that can be used to improve cognitive impairment in patients with SCZ, CCRT has advantages such as high patient acceptance, simple operation, low safety risks, extensive data and easy access. Therefore, as a new therapy, CCRT has become one of the cognitive rehabilitation intervention tools for SCZ patients at home and abroad.




5 Strengths and limitations

Regarding the strengths of this study, We are the first to use the CCRT method to improve the effect of patients with schizophrenia on the MTT. There are still some shortcomings in this study, which should be further explored in future studies. The limitations of this study are as follows. First, the clinical training period of this study was relatively short, and the long-term effect was not tracked. Future studies can extend the training time to further explore the effects of CCRT on MTT, cognition, and clinical symptoms of patients with SCZ. Second, no follow-up evaluation was conducted, and future clinical studies should include follow-up evaluation as much as possible, such as three months and six months after the completion of training. Finally, the health study group was not included. Whether the treatment for CCRT is likely to improve the ability to remember the past and imagine the future to a healthy level needs to be further explored. Future research directions can include the health group for comparison.




6 Conclusion

CCRT can provide an effective, simple and economical way to improve SCZ. In the future, it could be integrated into the overall treatment of people with mental illness, which could be a key part of recovery and relapse prevention for people with mental illness.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.





Ethics statement

This study was approved by the ethics review of the Second People’s Hospital of Guizhou Province with the number. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

JC: Investigation, Data curation, Writing – review & editing, Writing – original draft. CZ: Writing – review & editing, Project administration, Methodology, Funding acquisition.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Guiyang Science and Technology Plan Project (20192-12).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Chen XJ, Liu LL, Cui JF, Wang Y, Chen AT, Li FH, et al. Schizophrenia spectrum disorders show reduced specificity and less positive events in mental time travel. Front Psychol. (2016) 7:1121. doi: 10.3389/fpsyg.2016.01121

2. Chen GF, Luo HY, Zhou C, Liu Y, Wu G. Progress of clinical research on mental time travel in schizophrenia. Chongqing Med Sci. (2018) 03:409–12. doi: 10.3969/j.issn.1671-8348.2018.34.041

3. Mohn-Haugen CR, Mohn C, Larøi F, Teigset CM, Øie MG, Rund BR. A systematic review of premorbid cognitive functioning and its timing of onset in schizophrenia spectrum disorders. Schizophr Res: Cogn. (2022) 28:100246. doi: 10.1016/j.scog.2022.100246

4. Ozdes A. How did I do it then? How will I do it later? A theoretical review of the impact of mental time travel on decision-making processes. New Ideas Psychol. (2021) 62:100869. doi: 10.1016/j.newideapsych.2021.100869

5. Raes F, Hermans D, Williams JMG, Demyttenaere K, Sabbe B, Pieters G, et al. Reduced specificity of autobiographical memory: a mediator between rumination and ineffective social problem-solving in major depression? J Affect Disord. (2005) 87:331–5. doi: 10.1016/j.jad.2005.05.004

6. Peeters F, Wessel I, Merckelbach H, Boon-Vermeeren M. Autobiographical memory specificity and the course of major depressive disorder. Compr Psychiatry. (2002) 43:344–50. doi: 10.1053/comp.2002.34635

7. Lässer MM, Schmid LA, Herold CJ, Seidl U, Schröder J. Autobiographical memory deficits in older patients with chronic schizophrenia. Schizophr Res. (2010) 117:325. doi: 10.1016/j.schres.2010.02.555

8. Raffard S, Bortolon C, d’Argembeau A, Gardes J, Gely-Nargeot MC, Capdevielle D, et al. Projecting the self into the future in individuals with schizophrenia: A preliminary cross-sectional study. Memory. (2016) 24:826–37. doi: 10.1080/09658211.2015.1057152

9. d’Argembeau A, Raffard S, van der Linden M. Remembering the past and imagining the future in schizophrenia. J Abnorm Psychol. (2008) 117:247–51. doi: 10.1037/0021-843X.117.1.247

10. Khan A, Lindenmayer JP, Insel B, Seddo M, Demirli E, DeFazio K, et al. Computerized cognitive and social cognition training in schizophrenia for impulsive aggression. Schizophr Res. (2023) 256:117–25. doi: 10.1016/j.schres.2022.11.004

11. Lejeune JA, Northrop A, Kurtz MM. A meta-analysis of cognitive remediation for schizophrenia: efficacy and the role of participant and treatment factors. Schizophr Bull. (2021) 47:997–1006. doi: 10.1093/schbul/sbab022

12. Skokou M, Messinis L, Nasios G, Gourzis P, Dardiotis E. Cognitive rehabilitation for patients with schizophrenia: A narrative review of moderating factors, strategies, and outcomes. Adv Exp Med Bio. (2022) 1423:193–9. doi: 10.1007/978-3-031-31978-5_17

13. Prikken M, Konings MJ, Lei WU, Begemann MJ, Sommer IE. The efficacy of computerized cognitive drill and practice training for patients with a schizophrenia-spectrum disorder: A meta-analysis. Schizophr Res. (2019) 204:368–74. doi: 10.1016/j.schres.2018.07.034

14. Kambeitz-Ilankovic L, Betz LT, Dominke C, Haas SS, Subramaniam K, Fisher M, et al. Multioutcome metaanalysis (MOMA) of cognitive remediation in schizophrenia: revisiting the relevance of human coaching and elucidating interplay between multiple outcomes. Neurosci Biobehav Rev. (2019) 107:828–45. doi: 10.1016/j.neubiorev.2019.09.031

15. Williams JM, Broadbent K. Autobiographical memory in suicide attempters. J Abnorm Psychol. (1986) 95:144. doi: 10.1037//0021-843X.95.2.144

16. Si TM, Shu L, Dang WM, Su YA, Chen JX, Dong WT, et al. Clinical reliability and validity of a Chinese version of a concise international neuropsychiatric interview. Chin Ment Health J. (2009) 07:493–7. doi: 10.3969/j.Issn.1000.-6729.2009.07.011

17. Gong YX. Revision of Wechsler Adult Intelligence Scale in China [M]. Changsha: Hunan Medical University Press (1989) 33–48.

18. Strauss SO. A compendium of neuropsychological tests: administration, norms, and commentary, second revision. New York: Oxford University Press (1998) p. 33–48.

19. Chan RC, Wang Y, Deng Y, Zhang Y, Yiao X, Zhang C. The development of a Chinese equivalence version of Letter–Number Span Test. Clin Neuropsychol. (2008) 22:112–21. doi: 10.1080/13825580601025957

20. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for schizophrenia. Schizophr Bull. (1987) 13:261–76. doi: 10.1093/schbul/13.2.261

21. Chen GF, Luo HY, Wu G, Zhou C, Wang K, Feng K, et al. Improving mental time travel in schizophrenia: Do remembering the past and imagining the future make a difference? Cogn Ther Res. (2020) 44:893–905. doi: 10.1007/s10608-020-10083-7

22. Hallford DJ, Austin DW, Takano K, Raes F. Psychopathology and episodic future thinking: A systematic review and meta-analysis of specificity and episodic detail. Behav Res Ther. (2018) 102:42–51. doi: 10.1016/j.brat.2018.01.003

23. Kumaki Y, Moriguchi Y, Myowa-Yamakoshi M. Expectations about recipients’ prosociality and mental time travel relate to resource allocation in preschoolers. J Exp Child Psychol. (2018) 167:278–94. doi: 10.1016/j.jecp.2017.10.013

24. Chen GF, Liu LL, Cui JF, Chen T, Qin XJ, Gan JC, et al. Life review therapy enhances mental time travel in patients with schizophrenia. Psychi Res. (2017) 258:145–52. doi: 10.1016/j.psychres.2017.10.002

25. Blairy S, Neumann A, Nutthals F, Pierret L, Collet D, Philippot P. Improvements in autobiographical memory in schizophrenia patients after a cognitive intervention: A preliminary study. Psychopathology. (2008) 41:388–96. doi: 10.1159/000155217

26. Garrido G, Penadés R, Barrios M, Aragay N, Ramos I, Vallès V, et al. Computer-assisted cognitive remediation therapy in schizophrenia: durability of the effects and cost-utility analysis. Psychi Res. (2017) 254:198–204. doi: 10.1016/j.psychres.2017.04.065

27. Linke M, Jankowski KS, Wichniak A, Jarema M, Wykes T. Effects of cognitive remediation therapy versus other interventions on cognitive functioning in schizophrenia inpatients. Neuropsychol Rehabil. (2019) 29:477–88. doi: 10.1080/09602011.2017.1317641

28. Kuo SS, Ventura J, Forsyth JK, Subotnik KL, Turner LR, Nuechterlein KH. Developmental trajectories of premorbid functioning predict cognitive remediation treatment response in first-episode schizophrenia. Psychol Med. (2023) 53:6132–41. doi: 10.1017/S0033291722003312

29. Montemagni C, Del Favero E, Riccardi C, Canta L, Toye M, Zanalda E, et al. Effects of cognitive remediation on cognition, metacognition, and social cognition in patients with schizophrenia. Front Psychiatry. (2021) 12:2021.649737. doi: 10.3389/fpsyt.2021.649737

30. Matsuoka K, Morimoto T, Matsuda Y, Yasuno F, Taoka T, Miyasaka T, et al. Computer-assisted cognitive remediation therapy for patients with schizophrenia induces microstructural changes in cerebellar regions involved in cognitive functions. Psychi Res-Neuroim. (2019) 292:41–6. doi: 10.1016/j.pscychresns.2019.09.001




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Cao and Zhou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Effect of computerized cognitive remediation therapy on mental time travel in patients with schizophrenia— a pilot randomized controlled trial

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Materials

          

            		

              2.1.1 Study design

            



            		

              2.1.2 Participants

            



            		

              2.1.3 Randomization and blinding

            



          



          



          		

            2.2 Methods

          

            		

              2.2.1 Tools

            

              		

                2.2.1.1 Sociodemographic data

              



              		

                2.2.1.2 MTT measurement

              



              		

                2.2.1.3 Mini-international neuro-psychiatric interview

              



              		

                2.2.1.4 Revised Wechsler Adult Intelligence Scale in China

              



              		

                2.2.1.5 Verbal fluency test

              



              		

                2.2.1.6 Alphanumeric span test

              



              		

                2.2.1.7 PANSS

              



            



            



            		

              2.2.2 Intervention methods

            



            		

              2.2.3 Sample size

            



            		

              2.2.4 Statistical methods

            



          



          



        



        



        		

          3 Results

        

          		

            3.1 Demographic and clinical information

          



          		

            3.2 Comparison of MTT concreteness between the two groups before and after intervention

          



        



        



        		

          4 Discussion

        



        		

          5 Strengths and limitations

        



        		

          6 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-15-1363290-g001.jpg
achizophrenia(n=060)

Fandomly assigned

Fesearch group(n=30) Control group(n=30)

baseline baseline

CCET and medication Medication treattment

{4 weeks) (4 weeks)

Post training assessment Post training assessment





OEBPS/Images/table1.jpg
Project

Male/Female 14:14 14:12 0.074* 0.785
Age(years) 37.43 + 848 41.58 + 8.70 -1.775" 0.082
1Q 79.16 + 5.96 78.90 + 9.49 0.120" 0.905
Education(years) 9.54 +3.32 9.69 + 3.80 -0.162" ‘ 0.872
Duration of illness (years) 11.38 + 7.30 11.29 + 6.93 0.045° 0.965
General psychopathology 26.39 £ 2.38 2639 £ 2.17 0.013" 0.989
Positive symptoms 8.50 + 1.29 815+ 1.85 0.803" 0.426
Negative symptoms 14.50 + 2.53 15.58 £ 2.77 —1.492° 0.142
PANSS 49.39 + 421 50.12 + 3.64 -0.672" 0.505
Medication (CPZ mg/d) | 191.51 £ 119.09 220.00 + 149.63 -0.777° 0.441

“represents the value of %%, and "represents the value of t.





OEBPS/Images/table2.jpg
Study (n = 28) Control (n = 26)

Point in time Emotional titer .
pre-training post-exercise pre-training post-exercise
remember positive 0.11 £ 0.07 0.28 +0.13 0.13 + 0.06 0.15 £ 0.11
neutral 0.03 +0.05 0.08 +0.10 0.02 + 0.04 ‘ 0.02 +0.03
negativity 0.06 + 0.07 0.12 £0.10 0.06 + 0.05 0.07 £ 0.07
‘ imagine positive 0092007 033 £ 009 0092006 ‘ 012 +0.09
‘ neutral 002 +0.03 0.03 +0.05 0.02 + 003 001 +0.03

negativity 0.05 +0.07 0.10 £0.01 0.03 + 0.04 0.06 + 0.07





OEBPS/Images/fpsyt.2024.1363290_cover.jpg
ffrontiers | Frontiers in Psychiatry

Effect of computerized cognitive
remediation therapy on mental
time travel in patients with
schizophrenia— a pilot
randomized controlled trial





