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Appendix B
Results of Sources of Evidence
	Citation
	Outcomes
	Conclusions

	Alherz, Mohammad & Almusawi, Hashemiah & Barry, Denis. (2019). Diglossia in the Etiology of Schizophrenia: A Hypothesis. The Journal of Nervous and Mental Disease. 207. 1. 10.1097/NMD.0000000000001067. 
	Proposes that diglossia is related to poorer phonological awareness and reading, similar to schizophrenia.

Proposes that Black Americans experience schizophrenia more because of diglossia between AAVE and the dominant dialects of English (+same with multicultural London English)
	-Diglossia as a 'neurodevelopmental insult".
-Neuroanatomical basis for a relationship between diglossia and schizophrenia.

	Bersudsky, Y., Fine, J., Gorjaltsan, I., Chen, O., & Walters, J. (2005). Schizophrenia and second language acquisition. Prog Neuropsychopharmacol Biol Psychiatry, 29(4), 535-542. https://doi.org/10.1016/j.pnpbp.2005.01.004 
	No statistical significance tests 
Not different: incomplete syntax, lexical cohesion, unclear reference 

Differences:
- Exophoric reference: greater use (especially pronoun “I”) in schizophrenia

- Blocking: more blocking in schizophrenia group (none in healthy group)  

Secondary analysis analyzed the structure of language found, overall, schizophrenia group performed similar to healthy group in producing Hebrew (syntax/pragmatics/lexis)  
	Not statistically robust, difficult to draw conclusions. Authors proposed that though schizophrenia interferes with language processes, people with schizophrenia are still able to acquire L2 similarly to non-schizophrenic learners.

	Chernigovskaya, T. V., Balonov, L. J., & Deglin, V. L. (1983). Bilingualism and Functional Brain Asymmetry. Brain and Language, 20, 195-216. 
	ECT on left side: 
- Text retelling task: 
- Early stages = couldn’t retell. 
- Later stages = could only retell in L1 

-Word classification task:
- Refused to do  task in L2  

- Grammar structure understanding task:
- Used semantic clues, not grammatical ones in L1. 
- Failed task in L2

ECT on right side: 
- Only could speak Russian (L2) during post-ECT period . Even when he said he was going to speak L1.

-Text retelling task:
- Early stages = retelling is devoid of any relationship to the original in both languages. 
- Later stages = L1 pretty normal, L2 more normal but not as normal as L1 

- Word classification task :
- Very similar performance in both languages.

-Grammar structure understanding task:
- L1 relied exclusively on grammatical form.
- L2 seemed to rely on both semantic & grammatical clues  
	Authors proposed this as evidence that Right Hemisphere and Left Hemisphere do different things in L1 vs L2.



	de Zulueta, F. I. (1984). The implications of bilingualism in the study and treatment of psychiatric disorders: a review. Psychol Med, 14(3), 541-557. https://doi.org/10.1017/s0033291700015154 
	More symptomatic in L1/ less thought disorder in L2.
More auditory hallucinations and syntactic aberrances in L1.

One study: protective voices in L1, hostile ones in L2 
- Differences in language of hallucinations in psychosis vs. organic hallucinations 
- Interference of real language causing hallucinations to cease 
- Losing linguistic competence in one language during psychosis 
- Theory: lateralization in schizophrenia + lateralization of bilingualism interact 
- Right hemisphere being elicited by late bilingualism = protective against left lateralized issues in schizophrenia.
	Author proposed L2 learning as therapy, as well as conducting therapy in L2 instead of L1.

	de Zulueta, F. I., Gene-Cos, N., & Grachev, S. (2001). Differential psychotic symptomatology in polygot patients: Case reports and their implications. British Journal of Medical Psychology, 74(277-292). 
	Case A 
Highly symptomatic patient in English, unable to answer questions about reality 
In Portuguese (language of his deceased parents, whose death precipitated the psychotic break / L1), able to answer real questions 
Treatment in Portuguese was the “breakthrough” to access his real identity (vs. delusions of grandeur), delusions dissipated 
Case B 
More emotional access in L1s, Portuguese and unnamed African language 
More blunted/uncooperative in English 
Admitted dislike for people when speaking English  
More pleasant/neutral hallucinations in Portuguese and unnamed African language 
Case C 
Only reported auditory hallucinations in L1 (Italian) 
Symptomatic in both

Case D 
Only reported auditory hallucinations in L1 (Polish) 
More emotionally available in interview in L1 (Polish) 
Symptomatic in both 
	Authors point out symptoms may be missed when assessed in only one language. Symptoms may change between languages. Language-conscious therapy suggested. Association between Broca's area and SZ suggested. 

	Diaz, E., Miskemen, T., Vega, W. A., Gara, M., Wilson, D. R., Lesser, I., Escamilla, M., Neighbors, H. W., Arndt, S., & Strakowski, S. (2009). Inconsistencies in Diagnosis and Symptoms Among Bilingual and English Speaking Latinos and Euro-Americans. Psychiatric Services, 60, 1379-1382. 
	Psychosis (SAPS) results: no significant difference in SAPS ratings between 3 groups
	No conclusions about psychosis

	Erkoreka, L., Ozamiz-Etxebarria, N., Ruiz, O., & Ballesteros, J. (2020). Assessment of Psychiatric Symptomatology in Bilingual Psychotic Patients: A Systematic Review and Meta-Analysis. Int J Environ Res Public Health, 17(11). https://doi.org/10.3390/ijerph17114137 
	Low quality evidence that symptoms are stronger in L1 due to risk of bias, heterogeneity, low sample sizes paired with large CI. Probability of detecting more symptoms in L1 ~16-19%
	Authors suggest different networks for L1 and L2, more effortful processing in L2, could result in less affectedness in l2 

	Gerson, A., & Schweitzer, D. A. (1972). Linguistic Regression of the Multilingual Psychotic. Perspectives in Psychiatric Care, 10, 236-237.  https://doi.org/10.1111/j.1744-6163.1972.tb00781.x
	In cases observed by author, second language is more lucid, less emotional
	Authors proposed that using L1 in L2-dominant environment is act of aggression towards L2-speaking culture/environment. Authors call for need for multilingual practitioners and paraprofessionals to engage with multilingual patients for better quality of care

	Gilmer, T. P., Ojeda, V. D., Barrio, C., Fuentes, D., Garcia, P., Lanouette, N. M., & Lee, K. C. (2009). Adherence to Antipsychotics Among Latinos and Asians With Schizophrenia and Limited English Proficiency. Psychiatric Services, 60, 175-182. https://doi.org/https://doi.org/10.1176/ps.2009.60.2.175 
	LEP Latinos were more likely than English-proficient Latinos to be adherent to antipsychotic medications (41% versus 36%; p < .001), also less likely to be excess fillers (41% versus 36%; p < .001). LEP Asians less likely to be adherent (40% versus 45%; p = .034), also less likely to be excess fillers (13% versus 17%; p = .004).
	Authors proposed potential greater social support for non-English-proficient Latinos (Often accompanied by family caregivers). and less trust in Western medicine in non-English-proficient Asians. They suggest these cultural factors may influence medication adherence and other outcomes.

	Grand, S., Marcos, L. A., Freedman, N., & Barroso, F. (1977). Relation of psychopathology and bilingualism to kinesic aspects of interview behavior in schizophrenia. Journal of Abnormal Psychology, 86(5), 492–500. https://doi.org/10.1037/0021-843x.86.5.492 
	Spanish interview: discrete body touching related to tension and excitement (p < .01), continuous/finger-hand related to anxiety (p < .05)                                                                                               
English interview: many more kinetic behaviours associated with many more symptoms (minimally p < .05)
	Authors take this as support for assumption that kinesic behaviour is related to cognitive processing dysfunctions and language encoding stress in SZ population 

	Haasen, C., Yagdiran, O., Mass, R., & Krausz, M. (2000). Potential for misdiagnosis among Turkish migrants with psychotic disorders: a clinical controlled study in Germany. Acta Psychiatr Scand, 101(2), 125-129. https://doi.org/10.1034/j.1600-0447.2000.90065.x 
	In German patients, the disagreement rate was 4%, while in Turkish patients, it was higher at 19%. The most significant discordance was observed for delusional symptoms, particularly paranoid delusions (r=0.48). However, among Turkish patients, the disagreement rate did not vary based on high or low proficiency in the German language.
	Authors proposed that the difference between Turkish group and German group suggest higher potential for misdiagnosis in immigrants, but not attributable to language skills. They suggest that they might be attributable to cultural differences.

	Hadden, L. M., Alderson-Day, B., Jackson, M., Fernyhough, C., & Bentall, R. P. (2020). The auditory-verbal hallucinations of Welsh-English bilingual people. Psychol Psychother, 93(1), 122-133. https://doi.org/10.1111/papt.12234 
	Significant association between AOA and language of voices :

-If Welsh l1 or simultaneous bilingual then more likely Welsh or bilingual voices.
- if English l1 then more likely English voices. 

- Language frequency significantly associated with language of voices 
- Subjective English proficiency predicts language of voices β=-.318,p<.05
	Authors proposed that:
-dominance-subordination relationship between English and Welsh reflects themes of dominance in hallucinations.  
-findings reflect inner speech model of hallucinations. 
-practitioners should be aware of bilingualism in psychosis, inquire about it, take consideration that L2 may be less emotionally expressive than L1

	Hayati, A., & Shahlaee, K. (2011). On the relationship between mind and language: teaching English vocabulary to Schizophrenics. Psychology, 02(05), 416–425. https://doi.org/10.4236/psych.2011.25065 
	No statistical significance tests - individuals differed in task performances, with averages across participants ranging from 25%-53%. Participants frequently did not follow task instructions, created neologisms, code-switched back to L1/L2 without awareness. Participants struggled more with tasks as they became more difficult. Participants were able to recall vocabulary items immediately and after delay. 
	Authors proposed that people with schizophrenia are impaired in learning a foreign language.

	Hemphill, R. E. (1971). Auditory Hallucinations in Polyglots. South African Medical Journal, 45, 1391-1394. 
	Varies by participant - Some hear in L1, some hear in L2, some hear in L3, some hear in some combination of the above. Majority hear only in L1
	Author concludes that everyone hears hallucinations in L1, despite 2 cases reported with multilingual or L2 hallucinations 

	Khawaja, N. G., McCarthy, R., Braddock, V., & Dunne, M. (2013). Characteristics of culturally and linguistically diverse mental health clients. Advances in Mental Health, 11(2), 172-187. https://doi.org/10.5172/jamh.2013.11.2.172 
	-At least half of the clients had language barriers and relied on bilingual workers 
-SZ and psychosis symptoms were 2nd most expressed mental health issues (after mood disorders) 
-Mental health and psychosocial issues differed for age/gender/world regions from which the CALD clients originated 
-Most common psychosocial issues: acculturation strains and stressors 

-psychological distress is slightly higher (5.5%) among those who speak a language other than English compared to those adults (3.2%) who speak  English 
	Specific culturally sensitive and appropriate interventions and preventative programs are required to address MH issues in culturally and linguistically diverse population 

Specifically, need more interventions to address acculturation difficulties 

Target not only the newly arrived; second generation immigrants also revealed their own challenges and therefore need further attention

	Kung, W. (2016). Tangible Needs and External Stressors Faced by Chinese American Families with a Member Having Schizophrenia. Soc Work Res, 40(1), 53-63. https://doi.org/10.1093/swr/svv047 
	Language related outcomes: One participant unable to take English classes due to needing to attend mental health day program > Unable to improve English skills to become employed  

Lack of bilingual services available: Services being either English-only or Mandarin/Cantonese-only inaccessible to families requiring bilingual service  

Living with limited English proficiency in a neighbourhood without other speakers of one’s L1 > limited social engagement opportunities  
	Authors state bilingual psychosocial programs are necessary to promote autonomy in multilinguals with schizophrenia 

	Lukianowicz, N. (1962) Auditory hallucinations in polyglot subjects. Psychiatr Neurol (Basel). 1962;143:274-94., doi: 10.1159/000131132. PMID: 14467301. 
	84% heard "good" voices in L1, 84% heard "bad" voices in non-L1. All participants experienced AH in more than one language.
	Bi and multilingual auditory hallucinations are categorized into three groups with distinct triggers:

Cultural: Psychotic reactions result from exposure to unfamiliar cultures.
Political: Precipitating factors have a political nature.
Genetic: Genetic factors underlie the occurrences.
Some individuals may experience auditory hallucinations in multiple languages. 

Hearing hostile voices in a foreign language may serve as a defense mechanism, where the patient pretends not to understand the hostile contents.

	Lutz, M., Streb, J., Titze, L., Busselmann, M., Riemat, N., Pruter-Schwarte, C., & Dudeck, M. (2021). Migrants With Schizophrenia in Forensic Psychiatric Hospitals Benefit From High-Intensity Second Language Programs. Front Psychiatry, 12, 711836. https://doi.org/10.3389/fpsyt.2021.711836 
	German-training ward significantly increased German acquisition over regular ward (p < .05)

Illiterate participants disadvantaged (p < .001)
	People with schizophrenia can acquire L2 (even in an inpatient setting), authors suggest this may be beneficial for re-integration into society afterwards

	Malgady, R. G., & Costantino, G. (1998). Symptom severity in bilingual Hispanics as a function of clinician ethnicity and language of interview. Psychological Assessment, 10(2), 120–127. https://doi.org/10.1037/1040-3590.10.2.120 
	Bilingual and L1 interviews conducted by a Latino clinician, the most severe symptomatology and lowest level of functioning ratings were reported (all p < .05) through ANOVA and Tukey’s HSD
	Authors say bilingual interviews by Hispanic psychologists resulted in more severe symptomatology and lowest level of functioning ratings. Unknown whether this is "more correct" or overly pathologizing > dissociation of changed symptoms vs. changed interpretation of these symptoms

	Milun, M., Daneel, M. H., Smart, D., & Beumont, P. J. (1980). Language medium and schizophrenic thought disorder. South African medical journal = Suid-Afrikaanse tydskrif vir geneeskunde, 57(24), 996–997. 
	Clinical rating of thought disorder higher in home language (p < .005)

Symptoms more intense in home language in SZ group (p <.05)
	Authors proposed it is important to pay attention to language of testing in multilingual patients with psychosis, do tests in primary language to capture most symptoms 

	Paradis, M. (2008). Bilingualism and neuropsychiatric disorders. Journal of Neurolinguistics, 21(3), 199–230. https://doi.org/10.1016/j.jneuroling.2007.09.002 
	Patients with paranoid SZ use their native language almost exclusively during acute episodes of psychosis (even though L2 more fluent/adequate)

Patients appear less psychotic when interview is conducted in L2/express more pathology in L1 and bilingual interviews 

Other authors report the opposite: patients exhibit greater psychopathology in L2 

Some find that psychotherapy is facilitated by the use of the mother tongue (bc L2 is more emotionally detached and resistant to facing conflicts), others  that therapy in L2 allows patients to look at their difficulties from an alternative perspective 
	-Patients may use 'L2' as a form of resistance in psychotherapy, to avoid intense affect, since 'L1' is considered to have a richer emotional structure
-Author proposed to use both languages in therapy to ensure access to affect

	Price, C. S., & Cuellar, I. (1981). Effects of Language and Related Variables on the Expression of Psychopathology in Mexican American Psychiatric Patients. Hispanic Journal of Behavioral Sciences, 3, 143-160. 
	Model 1:  VFDs significantly predict DPD    p <.05               
Model 2: English Verbal fluency predicts DPD p <.05, acculturation predicts DPD p < .05     
Also: self-disclosure significantly differed between languages p < .01.                                                                                                        
Spanish L1, significantly more pathology in Spanish interviews (p < .01)
	Authors proposed that language of interview has an outcome on the expression of pathology and thus diagnosis and outcomes, in bilingual/bicultural patients

	Roberston, J. P. S., & Shamsie, S. J. (1959). A Systematic Examination of Gibberish in a Multilingual Schizophrenic Patient. Language and Speech, 2, 1-8. 
	Few words in common between sessions > unlikely to be a private language, but rather neologisms. Phonology consistent between sessions (product-moment correlations range from 0-89 to 0-99)

Gibberish most closely resembled English (l3) phonology, followed by Hindi (l2) 

Proportion of medial vowels similar to Guajarati (l1) 
	Authors proposed a phonological influence on "gibberish" productions from all languages spoken, even ones that are not daily active 

	Sandoval, L. R., Stone, L., Guimond, S., Lawler, A., Keshavan, M. S., & Stone, W. S. (2022). Encapsulating psychosis with a second language: A clinical case. Schizophr Res, 248, 363-365. https://doi.org/10.1016/j.schres.2021.11.001 
	Patient spoke L2 when stable, heard voices in L1
	Authors suggest protective nature of L2 from psychotic phenomena. Authors suggest L2 learning as treatment for SZ as emotional/cognitive therapy .

	Seeman, M. V. (2016). Bilingualism and schizophrenia. World J Psychiatry, 6(2), 192-198. https://doi.org/10.5498/wjp.v6.i2.192 
	 6/30 bilingual patients vs. 2/53 monolinguals employed, p < 0.005
	Authors suggest possible benefit of bilingualism against neurodegenerative disease due to cognitive reserve. They also suggest differences in diagnosing in L1 vs. L2 due to less emotionality in L2, so protective possibility for SZ patients in therapy. Finally, authors proposed vocational benefit of bilingualism in SZ

	Smirnova, D.,  J. Walters, J. Fine, Y. Muchnik-Rozanov, M. Paz, V. Lerner, R.H. Belmaker, Y. Bersudsky, 2015, Second language as a compensatory resource for maintaining verbal fluency in bilingual immigrants with schizophrenia, Neuropsychologia, Volume 75, https://doi.org/10.1016/j.neuropsychologia.2015.06.037. 
	No significant differences in clinical markers (blocking and topic shifting) across L1/L2 

Incomplete syntax significantly higher in L2 (p = 0.013)

Lexical repetition significantly higher in L2 for 50% of patients  (p = 0.034)

Exophoric ref, unclear ref not significant  
	Clinical indicators of schizophrenia are the same in both L1 and L2, which validates clinical diagnosis

In L2, all linguistic indicators display impairments, particularly within the lexical and semantic domains

Bilingual individuals with schizophrenia utilize fluency markers that exhibit unexpected social sensitivity.

Patients demonstrate proficiency in acquiring a second language, but schizophrenia symptoms are also expressed in that language.

	Stolk, Y., Sevar, K., Tran, N., Mancuso, S. G., Chopra, P., & Castle, D. (2015). A comparative study of the economic and social functioning of Vietnamese-Australians with low English proficiency living with psychotic illness. Int J Soc Psychiatry, 61(4), 319-329. https://doi.org/10.1177/0020764014543710 
	ALL P<.05: The Vietnamese-Australian patients were significantly more likely to live with family, rate spirituality as important and participate in community rehabilitation programs 

Vietnamese-Australians' work, social and independent functioning was better than the controls 

Groups did not differ in mental health services received OR satisfaction with services 

Half of Vietnamese-Australians attributed mental illness to supernatural causes (but they did not consult traditional healers). Half expected stigma to be a probable future challenge.
	Authors proposed that despite LEP, Vietnamese-Australians with psychosis showed comparable or better functioning than Australian-born patients

	Stuart, G. W., Minas, I. H., Klimidis, S., & O'Connell, S. (1996). English language ability and mental health service utilisation: a census. Australian and New Zealand Journal of Psychiatry 30, 270-277. 
	Inpatient: There was a significant difference in diagnostic profiles based on English language ability, with dementia being more frequently diagnosed in the poor English category (p<.05).

Outpatient specialist: Diagnostic profiles significantly varied with English language ability, with dementia and psychosis more frequently diagnosed in the poor English category. Psychotherapy rates were lower for patients with poor English (21%) and everyday English (31%) compared to fluent (53%) and native English speakers (61%) (p < .0001).

Outpatient GP: Differences were found between language groups, with neuroses being more commonly diagnosed in non-native English speakers. There was a significant relationship between English language ability and the use of psychotropic drugs, with higher percentages in the poor (20.2%) and everyday English groups (16.3%) compared to fluent (12.6%) and native English speakers (14.1%), irrespective of the doctor's language.

Overall, 20.7% of patients with fluent English, 41.2% with everyday English, and 77.8% with poor English consulted a GP who spoke their first language, which was highly significant (p < .0001).
	Authors proposed that bilingual GPs are important for bringing access to multilingual patients with limited English proficiency and that language profile may affect diagnoses given (though authors are unsure due to study design) 

	Wang, J. H. M.D.1; Morales, Oscar M.D.1; Hsu, L. K. George M.D.1. Auditory Hallucinations in Bilingual Immigrants. The Journal of Nervous & Mental Disease 186(8):p 501-503, August 1998. 
	Across the six bilingual immigrants in their study, two of them reported hearing voices in both languages, two predominantly heard voices in their primary language, with occasional occurrences in English, one exclusively heard voices in English (their third language), and one solely experienced voices in Cantonese (their first language).
	The results imply that auditory hallucinations primarily mirror an individual's cognitive processes, particularly their delusional thought patterns. One should note that all cases under examination involved immigrants to the USA who were speaking English as a second language. Further investigation is needed to determine if these findings remain consistent for individuals who are simultaneous bilinguals.

	Zislin, J., Kuperman, V., & Durst, R. (2002). The generation of psychosis: a pragmatic approach. Med Hypotheses, 58(1), 9-10. https://doi.org/10.1054/mehy.2001.1392 
	During a severe psychotic episode, individuals often:

- Speak with heightened intensity and urgency, making an effort to emphasize their message strongly.

- Maintain a strong belief in the accuracy and significance of their words, even if it doesn't align with the psychiatrist's perspective on the situation.
	authors proposed therapy in L2 helps reduce illocutionary force of utterances, impeding generation of psychosis


	
	
	



