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Objective: To explore and describe potential subgroups within the treatment-resistant
schizophrenia (TRS) population, using data from a survey of US psychiatrists.
Methods: Psychiatrists completed an online survey of demographic/clinical characteristics
and treatment history for two of their patients with TRS. Patients were stratiﬁed according to
number of suicide attempts, number of hospitalizations, employment status, and TRS onset
time frame.
Results: Of the 408 patients with TRS described by psychiatrists, 37.5% had ≥1 suicide
attempt, 78.9% had ≥2 hospitalizations, 74.5% were unemployed, 45.0% had TRS onset
within 5 years of ﬁrst treatment (a further 8.0% had TRS from ﬁrst treatment), and 31.5%
had TRS onset after 5 years (15.5% unknown). Patients with ≥1 (vs 0) suicide attempts had
statistically signiﬁcantly more psychiatric (3.6 vs 2.2) and physical (2.2 vs 1.6) comorbidities. Patients with ≥2 (vs ≤1) hospitalizations were statistically signiﬁcantly more likely to
have hallucinations, conceptual disorganization, social withdrawal, and cognitive dysfunction, and had more psychiatric (3.0 vs 1.9) and physical (2.0 vs 1.1) comorbidities.
Unemployed (vs employed) patients were statistically signiﬁcantly more likely to have
delusions, hallucinations, blunted affect, social withdrawal, and cognitive dysfunction, and
had more psychiatric (2.9 vs 2.3) and physical (2.1 vs 1.2) comorbidities. Patients with TRS
onset ≤5 (vs >5) years were statistically signiﬁcantly younger (35.0 vs 43.7 years), less likely
to have hallucinations and social withdrawal, and had fewer psychiatric (2.6 vs 3.3) and
physical (1.7 vs 2.3) comorbidities.
Conclusions: Greater clinical burden in TRS is associated with greater illness severity and
chronicity markers, suggesting a dimensional gradient from non-TRS to mild–moderate and
more severe forms of TRS. Time to onset of TRS may have implications for outcomes, with
data indicating greater burden in those with late-onset TRS. Accumulation of illness over
time may be more important than time to onset.
Keywords: clinical burden, demography, psychiatry, schizophrenia, surveys and
questionnaires, treatment resistance
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Despite the availability of many antipsychotic drugs, a considerable proportion of
patients suffering from schizophrenia do not achieve response with antipsychotic
treatment.1,2 Treatment-resistant schizophrenia (TRS) is deﬁned in clinical guidelines as an inadequate response in target schizophrenia symptoms following treatment with two or more antipsychotics of adequate dose and duration.3–6 Patients
with schizophrenia and treatment resistance have a higher burden of disease and
face poorer outcomes than those without treatment resistance.7 TRS has a high
societal and economic burden, and a high caregiver burden.8–11
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TRS is itself heterogeneous: some people with schizophrenia experience treatment resistance from the onset of disease,
whereas others develop resistance over time.12,13 Studies in
ﬁrst-episode psychosis show that around 13–23% of the
patients are treatment resistant from the onset of disease.12–15
Across all patients with schizophrenia, a recent pooled analysis (n=6221) found that non-response rates vary from 20%–
87% according to the deﬁnition of non-response,16 a higher
range than the “up to 30%” of patients having treatment
resistance that is commonly quoted (without ﬁrm evidence)
in scientiﬁc literature.3,17 The prevalence of treatment resistance also varies among schizophrenia cohorts, being relatively high in hard-to-treat patients in a rehabilitation service
(45%) and in hospitalized patients (49%).18,19
Despite the assumed and apparent heterogeneity of TRS,
little research is available examining differences in demographic/clinical characteristics and symptoms among TRS
subgroups. One study split patients with TRS (n=147) into
those with and without dopamine supersensitivity psychosis
(associated with long-term antipsychotic treatment), ﬁnding
no statistically signiﬁcant differences in demographic characteristics and only minor differences in clinical characteristics between subgroups.20 Similarly, a study (n=80) that
compared early-onset TRS (deﬁned as ≤6 months from ﬁrst
symptoms) with late-onset TRS found no statistically significant differences between subgroups in terms of sociodemographic or clinical characteristics, other than a greater
proportion of males in the early-onset TRS subgroup.12 In
contrast, a multivariable regression analysis (n=74) found
that greater severity of negative symptoms, younger age at
symptom onset, and longer duration of untreated psychosis
(DUP) predicted treatment resistance from illness onset over
delayed-onset treatment resistance.13
It is important to investigate and describe possible
subtypes of TRS in order to optimize the diagnosis and
treatment of these patients. Using data from a survey of
psychiatrists in the US, the aim of this analysis was to
explore and describe potential subgroups within the TRS
population from the viewpoint of psychiatrists treating
such patients.

Materials and Methods
Survey Design and Participants
This study comprised a 45-min online survey with psychiatrists in the US. The survey was conducted in accordance
with Market Research Society (MRS) and Council of
American Survey Research Organizations (CASRO)
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guidelines,21,22 and in accordance with the principles of the
Declaration of Helsinki. Formal ethics approval was not
required for this US market research study.23 Participating
psychiatrists gave digital written informed consent prior to
starting the questionnaire. De-identiﬁed patient data were
used and the need for patient consent was waived.
The survey methodology has been previously
published.7 In brief, a mix of hospital-/ofﬁce-based and
public/private psychiatrists were approached. Psychiatrists
were eligible if they had been qualiﬁed for ≥3 years, were
actively treating patients with TRS, were seeing ≥50
patients with schizophrenia per month, had ≥5 patients
with TRS in their current caseload, prescribed atypical
antipsychotics, were not employed by a pharmaceutical
company, and had not participated in any schizophrenia
market research in the last month. Eligible psychiatrists
self-selected patient records and completed the survey for
two of their patients with TRS (and one with non-TRS, not
included in the present analysis). Half of the psychiatrists
were asked to select patient records based on their own
“spontaneous” deﬁnition of TRS, whereas the other half
were asked to select patient records based on a “prompted”
deﬁnition of TRS, adapted from treatment guidelines.3–6
As described previously,7 the two TRS subpopulations
(spontaneous and prompted deﬁnitions) were similar and
thus pooled into a single TRS group.
The survey collected demographic and clinical characteristics, and treatment history, for each patient.

Statistical Analyses
The following three stratiﬁers, chosen to reﬂect important
outcomes that have strong face validity and clinical relevance, were investigated in the present analysis: 1) number of suicide attempts: “≥1” versus “0”; 2) number of
hospitalizations: “≥2” versus “≤1”; 3) employed/in education (including part- and full-time work, studying, and
volunteering): “no” versus “yes”. Additionally, a fourth
stratiﬁer was investigated to test the hypothesis that the
timing of onset of TRS may have relevance for outcomes: 4) TRS onset time frame: “from ﬁrst treatment”
(patients classiﬁed as having TRS from their ﬁrst treatment trial), “≤5 years” (patient classiﬁed as having TRS
from their ﬁrst relapse or within the ﬁrst 5 years of treatment), versus “>5 years” (patient classiﬁed as having TRS
after more than 5 years of treatment). Full subgroup deﬁnitions are given in Table S1 of the online supplement to
this article.
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Statistical analyses were performed using Quantum
v5.8 (IBM). Outcomes were summarized as means (with
standard deviations) or percentages. Time between symptom onset and schizophrenia diagnosis (a proxy for DUP)
was summarized by the median and interquartile range
(IQR). Pairwise comparisons between subgroups were
calculated using the column means test, except DUP,
where the Mann–Whitney U-test was used. All tests were
two-sided, and alpha was set at 0.05 without correction for
multiple testing.
In addition, a stepwise, backward elimination, multivariable logistic regression analysis was conducted, entering all demographic and clinical characteristic variables
that were statistically signiﬁcant in univariable analyses
(p<0.05) into the initial model, and removing sequentially
each least statistically signiﬁcant variable until in the ﬁnal
model only independently statistically signiﬁcant variables
related to the outcome of interest were retained. The Wald
chi-square test was used to determine if explanatory variables were statistically signiﬁcant. Finally, to determine if
differences in age and illness duration were key drivers,
the logistic regression analysis was repeated with “age”
and “age at symptom onset” as forced variables.

Results
Demographic and Clinical Characteristics
Overall, 204 psychiatrists completed a total of 408 TRS
patient reports. On average, the psychiatrists had a time in
practice of 16.3 ± 7.3 years and, over the past 6 months,
a caseload of 229.0 ± 179.0 patients with schizophrenia
including 67.6 ± 76.8 patients with TRS. The mean estimated proportion of schizophrenia patients that the psychiatrists saw in an outpatient setting was 82.1%.
Demographic and clinical characteristics for the total
TRS population (N=408) have been previously published.7
The following text describes patient demographic and
clinical characteristics by TRS subgroup.
One hundred and ﬁfty-three patients with TRS (37.5%)
had ≥1 suicide attempt, while 204 patients (50.0%) had 0
suicide attempts (a further 51 patients had an unknown
number of suicide attempts). Patients with TRS and ≥1
suicide attempt, compared with 0 suicide attempts (Table 1,
Figure 1), were statistically signiﬁcantly more likely to live
in a sheltered home and to have had contact with a social or
case worker. Patients with ≥1 suicide attempt had
a statistically signiﬁcantly different DUP based on Mann–
Whitney U-test rankings (although median values were the
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same), and were statistically signiﬁcantly more likely to have
psychiatric and physical comorbidities.
The majority of patients with TRS (n=322; 78.9%) had
≥2 hospitalizations, while 79 patients (19.4%) had ≤1
hospitalization (a further 7 patients had an unknown number of hospitalizations). Patients with TRS and ≥2 hospitalizations, compared with ≤1 hospitalization (Table 1,
Figure 1), were statistically signiﬁcantly more likely to
be unemployed, to be single, and to live in a sheltered
home. Patients with ≥2 hospitalizations were statistically
signiﬁcantly younger at symptom onset and diagnosis, had
a longer time between schizophrenia diagnosis and TRS
onset, and were more likely to have psychiatric and physical comorbidities.
Approximately three-quarters of patients with TRS
were not employed/in education (n=304; 74.5%), while
one-quarter (n=96; 23.5%) were employed/in education
(a further 8 patients had unknown employment status).
Patients with TRS who were unemployed, compared with
patients who were employed (Table 1, Figure 1), were
statistically signiﬁcantly older, more likely to be single,
and more likely to live in a sheltered home. Patients who
were unemployed were statistically signiﬁcantly younger
at diagnosis, had a longer time between schizophrenia
diagnosis and TRS onset, had more hospitalizations, and
were more likely to have psychiatric and physical
comorbidities.
The survey question on TRS onset was not asked in
relation to 21 patient records, giving a sample size of 387
patients. Thirty-one patients (8.0%) had TRS from their
ﬁrst treatment trial, 174 patients (45.0%) had TRS onset
within the ﬁrst 5 years of treatment, and 122 patients
(31.5%) had TRS onset after more than 5 years of treatment (a further 60 patients had unknown timing of TRS
onset). Patients classiﬁed as having TRS from their ﬁrst
treatment trial, compared with onset after more than 5
years of treatment (Table 1, Figure 1), were statistically
signiﬁcantly younger, less likely to be unemployed, were
older at symptom onset, and were less likely to have
psychiatric comorbidities. Patients classiﬁed as having
TRS from their ﬁrst treatment trial were also statistically
signiﬁcantly older at symptom onset than patients classiﬁed as having TRS within the ﬁrst 5 years of treatment
(Table 1). Patients classiﬁed as having TRS within the ﬁrst
5 years of treatment, compared with onset after more than
5 years of treatment (Table 1, Figure 1), were statistically
signiﬁcantly younger, less likely to be unemployed, more
likely to live with a partner/family, less likely to live in
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1 (0–2)

1 (0–3)**
6.1 (5.0)
(n=147)

DUP (years), median (IQR)

Time between diagnosis and TRS onset
(years), mean (SD)

Number of hospitalizations, mean (SD)b

3.6 (2.3)***
2.2 (1.7)**

Number of suicide attempts, mean (SD)

Number of psychiatric comorbidities, mean

(SD)
Number of physical comorbidities, mean
1.6 (1.7)

2.0 (1.8)***

3.0 (2.0)***

1.1 (1.3)

1.9 (1.5)

0.7 (1.1)

–

–
0.9 (1.6)

4.1 (4.7)
(n=71)

1 (0–3)

25.3 (9.0)
27.0 (8.4)

13.9 (11)
24.1 (19)

48.1 (38)

51.9 (41)
63.3 (50)

37.7 (10.6)
69.6 (55)

6.5 (5.1)***
(n=309)

1 (0–2)

21.6 (4.6)***
23.3 (4.6)***

33.2 (107)***
15.2 (49)

39.8 (128)

80.7 (260)***
74.5 (240)*

39.7 (11.5)
73.9 (238)

2.1 (1.8)***

2.9 (2.1)**

(n=260)
0.9 (1.6)

7.8 (7.4)**

6.5 (5.2)**
(n=294)

1 (0–2)

22.0 (5.4)
23.6 (5.2)*

36.2 (110)***
14.8 (45)

1.2 (1.2)

2.3 (1.8)

(n=58)
0.8 (1.1)

4.5 (4.6)

4.6 (4.6)
(n=86)

1 (0–3)

23.3 (7.5)
25.3 (7.3)

8.3 (8)
22.9 (22)

50.0 (48)

–
59.4 (57)

–
76.6 (233)***
38.8 (118)

35.6 (9.9)
68.8 (66)

Yes
(n=96)

40.6 (11.5)***
74.3 (226)

No (n=304)

Employed/In Education

36.9 (45)
14.8 (18)

25.9 (45)†
17.8 (31)

2.4 (1.8)†

1.7 (1.5)††

2.6 (1.9)††

1.0 (2.5)

1.8 (2.1)

(n=130)
0.9 (1.4)

2.3 (1.9)

3.3 (2.3)

(n=112)
1.0 (1.6)

9.0 (9.1)

5.7 (4.3)†††
7.2 (9.9) (n=18)a

–

–

2 (0–3)

1 (0–2)
–

21.9 (4.9)
24.1 (5.1)
1 (0–2.75)

26.6 (10.2)†††,‡‡‡
28.3 (10.1)a

22.1 (5.8)
23.5 (5.3)

36.1 (44)

50.0 (87)†
19.4 (6)
19.4 (6)

35.5 (11)

83.6 (102)
72.1 (88)

73.0 (127)†
74.1 (129)

61.3 (19)††
64.5 (20)

43.7 (10.4)
70.5 (86)

35.0 (10.6)†††
72.4 (126)

38.7 (11.5)†
77.4 (24)

>5 Years
(n=122)

≤5 Years
(n=174)

From First
Treatment (n=31)

TRS Onset

Notes: aLow number of patients in this subgroup (<30 with data) and therefore ineligible for statistical signiﬁcance testing. bFor patients with >1 hospitalization. *p<0.05, **p≤0.01, ***p≤0.001 versus corresponding subgroup. †p<0.05,
††
p<0.01, †††p<0.001 versus >5 years. ‡‡‡p=0.001 versus ≤5 years.
Abbreviations: DUP, duration of untreated psychosis; IQR, interquartile range; SD, standard deviation; TRS, treatment-resistant schizophrenia.

(SD)

(n=159)
–

(n=129)
–
2.2 (1.6)

6.7 (7.2)

7.3 (6.4)

6.0 (5.4)
(n=192)

22.8 (6.0)
24.0 (5.6)

21.8 (5.9)
24.0 (5.9)

Age at symptom onset (years), mean (SD)
Age at diagnosis (years), mean (SD)

worker, % (n)

43.1 (88)

37.9 (58)
39.9 (61)***
11.1 (17)**

Lives with a partner/family, % (n)

Lives in a sheltered home, % (n)
Never had contact with a social or case

23.0 (47)
21.6 (44)

75.0 (153)
74.0 (151)

71.9 (110)
68.6 (105)

Unemployed, % (n)
Single, % (n)

39.8 (12.0)
74.5 (152)

38.3 (10.5)
72.5 (111)

Age (years), mean (SD)
Male, % (n)

≤1 (n=79)

≥2 (n=322)

≥1
(n=153)
0 (n=204)

Number of
Hospitalizations

Number of Suicide
Attempts

Table 1 Patient Demographic and Clinical Characteristics by TRS Subgroup
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Number of suicide attempts

Percentage of patients

*

**

***

***

40
30

0 (n=204)

≥1 (n=153)

**

**

***

20
10
0

B

Number of hospitalizations

Percentage of patients

50

≥2 (n=322)

*

≤1 (n=79)

**

**

40

*

***

***

**

30

*

***

**
20
10
0

C

Employed/in education

Percentage of patients

50

No (n=304)

*

40

Yes (n=96)

**
*

*

*

30

***

**
20
10
0

D

TRS onset
From first treatment (n=31)
>5 years (n=122)

50
Percentage of patients
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50

≤5 years (n=174)

40
†

30

†

20

†

††

†

††

†

10
††,‡

0
Anxiety

Feelings of Depression Cognitive Poor impulse Substance
guilt
dysfunction
control
abuse/
dependence

Psychiatric

Suicidal
ideation

Insomnia Hypertension

Obesity

Dyslipidemia

Smoking

Physical

Figure 1 Psychiatric and physical comorbidities/risk factors or issues experienced by ≥25% of the patients in any TRS subgroup at any point since schizophrenia diagnosis.
Notes: *p<0.05, **p<0.01, ***p≤0.001 versus corresponding subgroup. †p<0.05, ††p<0.01 versus >5 years. ‡p<0.05 versus ≤5 years.
Abbreviation: TRS, treatment-resistant schizophrenia.
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a sheltered home, had fewer hospitalizations, and had
fewer psychiatric and physical comorbidities.
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Current Schizophrenia Symptoms
Patients with TRS and ≥1 suicide attempt showed few
differences in symptomatology compared with patients
with 0 suicide attempts (Table 2); however, cognitive
dysfunction was statistically signiﬁcantly less severe
among patients with ≥1 suicide attempt.
Patients with TRS and ≥2 hospitalizations, compared
with ≤1 hospitalization, were statistically signiﬁcantly
more likely to have hallucinations, conceptual disorganization, social withdrawal, and cognitive dysfunction, and had
more severe and more frequent positive and negative
symptoms (Table 2). Symptoms were statistically signiﬁcantly more likely to have had a marked to very severe
impact on socially useful activities, personal and social
relationships, and self-care (Figure 2).
Patients with TRS who were unemployed, compared
with patients who were employed, were statistically signiﬁcantly more likely to have delusions, hallucinations,
blunted affect, social withdrawal, and cognitive dysfunction, and had more severe and more frequent positive and
negative symptoms (Table 2). Symptoms were statistically
signiﬁcantly more likely to have had a marked to very
severe impact on socially useful activities, personal and
social relationships, and self-care (Figure 2).
Patients classiﬁed as having TRS from their ﬁrst
treatment trial, compared with patients classiﬁed as having TRS after more than 5 years of treatment, were
statistically signiﬁcantly less likely to have hostility or
aggression and blunted affect (Table 2). Patients classiﬁed as having TRS from their ﬁrst treatment trial were
also statistically signiﬁcantly less likely to have blunted
affect than patients classiﬁed as having TRS within the
ﬁrst 5 years of treatment (Table 2). Patients classiﬁed as
having TRS within the ﬁrst 5 years of treatment were
statistically signiﬁcantly less likely to have hallucinations and social withdrawal compared with patients classiﬁed as having TRS after more than 5 years of treatment
(Table 2), and their symptoms were statistically signiﬁcantly less likely to have had a marked to very severe
impact on personal and social relationships (Figure 2).

Treatment Patterns
Patients with TRS and ≥1 suicide attempt, compared with
0 suicide attempts (Table 3), were statistically signiﬁcantly
more likely to have received a long-acting injectable (LAI)
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antipsychotic, a mood stabilizer, and an anxiolytic.
Patients with ≥1 suicide attempt were perceived to be
less medication adherent, psychiatrists were more satisﬁed
with their progress, and they had failed on more treatments
before treatment resistance was identiﬁed.
Patients with TRS and ≥2 hospitalizations, compared
with ≤1 hospitalizations (Table 3), were statistically signiﬁcantly more likely to be currently receiving antipsychotic combination therapy, and clozapine; more likely to
have received (currently or previously) a typical antipsychotic, an LAI, a mood stabilizer, an antidepressant, and
an anxiolytic; and were less likely to be currently receiving antipsychotic monotherapy, and aripiprazole. Patients
with ≥2 hospitalizations were perceived to be more medication adherent, psychiatrists were less satisﬁed with their
progress, and they had failed on more treatments before
treatment resistance was identiﬁed.
Patients with TRS who were unemployed, compared
with patients who were employed (Table 3), were statistically signiﬁcantly more likely to be currently receiving
clozapine; more likely to have received (currently or previously) an LAI, and an anxiolytic; and were less likely to
be currently receiving aripiprazole. Psychiatrists were less
satisﬁed with the progress of patients who were unemployed, and these patients had failed on more treatments
before treatment resistance was identiﬁed.
Patients classiﬁed as having TRS from their ﬁrst treatment trial were statistically signiﬁcantly more likely to be
currently receiving aripiprazole than patients classiﬁed as
having TRS within the ﬁrst 5 years or after more than 5
years of treatment (Table 3). Patients classiﬁed as having
TRS within the ﬁrst 5 years of treatment, compared with
those classiﬁed as having TRS after more than 5 years of
treatment (Table 3), were statistically signiﬁcantly less
likely to have received (currently or previously) a typical
antipsychotic, were perceived to be less medication adherent, psychiatrists were more satisﬁed with their progress,
and they had failed on fewer treatments before treatment
resistance was identiﬁed.

Multivariable Logistic Regression Analysis
Results
Multivariable logistic regression was conducted for the
patient demographic and clinical characteristic variables
in Table 1.
A history of ≥1 suicide attempt was independently
associated with higher likelihood of living in a sheltered

Neuropsychiatric Disease and Treatment 2019:15
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44.4 (68)
22.9 (35)
12.4 (19)
13.7 (21)
2.9 (1.0)
22.2 (28)

Hallucinatory behavior
Conceptual disorganization

Excitement or agitation

Hostility or aggression
Severity, mean (SD)a

Experienced on a daily basis, % (n)

37.3 (57)
37.3 (57)
28.8 (44)
13.1 (20)
2.8 (0.9)
40.0 (46)

Blunted affect
Emotional withdrawal

Social withdrawal

Poor rapport
Severity, mean (SD)a

Experienced on a daily basis, % (n)

2.7 (0.8)*
59.6 (34)

Severity, mean (SD)a
Experienced on a daily basis, % (n)
3.2 (1.1)
57.3 (43)

36.8 (75)

48.1 (74)

20.1 (41)
3.0 (1.1)

30.9 (63)

38.2 (78)
35.8 (73)

75.5 (154)

31.8 (55)

10.3 (21)
3.0 (1.0)

9.8 (20)

46.1 (94)
25.5 (52)

51.5 (105)

84.8 (173)

86.0 (277)

3.1 (1.0)
65.4 (87)

41.3 (133)**

50.8 (124)***

16.1 (52)
3.1 (1.0)**

33.5 (108)**

39.8 (128)
36.6 (118)

75.8 (244)

32.5 (90)***

12.1 (39)
3.1 (1.1)**

12.4 (40)

50.0 (161)**
27.6 (89)***

52.8 (170)

81.0 (64)

2.8 (0.9)b
27.8 (5)b

22.8 (18)

20.8 (11)

16.5 (13)
2.6 (0.8)

17.7 (14)

27.8 (22)
32.9 (26)

67.1 (53)

6.3 (4)

10.1 (8)
2.7 (0.9)

8.9 (7)

31.6 (25)
10.1 (8)

44.3 (35)

3.1 (1.0)
68.5 (87)

41.8 (127)**

52.0 (119)***

15.8 (48)
3.1 (1.0)**

34.5 (105)**

40.5 (123)*
35.9 (109)

75.3 (229)

31.9 (84)***

11.2 (34)
3.1 (1.1)*

11.8 (36)

49.7 (151)*
25.7 (78)

54.9 (167)**

86.5 (263)

No (n=304)

2.5 (0.8)b
20.8 (5)b

25.0 (24)

23.5 (16)

18.8 (18)
2.6 (0.8)

18.8 (18)

29.2 (28)
36.5 (35)

70.8 (68)

12.7 (10)

13.5 (13)
2.8 (0.9)

12.5 (12)

36.5 (35)
21.9 (21)

39.6 (38)

82.3 (79)

Yes (n=96)

Employed/In Education

38.5 (47)

3.0 (0.8)b
50.0 (5)b

3.0 (1.0)
61.0 (36)

33.9 (59)

46.2 (61)

27.3 (6)b

32.3 (10)

16.1 (28)
2.9 (0.9)

16.1 (5)
3.0 (0.9)b

2.9 (1.1)
61.5 (32)

42.6 (52)

49.5 (45)

15.6 (19)
3.0 (1.1)

26.4 (46)†
22.6 (7)

43.4 (53)
36.1 (44)

75.9 (132)
37.9 (66)
35.1 (61)

74.6 (91)

28.8 (30)

16.1 (5)††,‡
51.6 (16)

22.8 (34)

29.6 (8)b

13.9 (17)
18.0 (22)
3.0 (1.1)

71.0 (22)

9.2 (16)
12.1 (21)
2.9 (1.0)

3.2 (1)†
3.2 (1.0)b

49.2 (60)
51.6 (63)
27.0 (33)

38.5 (67)†
20.1 (35)

85.2 (104)

>5 Years (n=122)

55.7 (97)

85.6 (149)

≤5 Years (n=174)

6.5 (2)

45.2 (14)
29.0 (9)

48.4 (15)

87.1 (27)

(n=31)

Treatment

From First

TRS Onset

Notes: aSeverity rated 1 (minimal), 2 (mild), 3 (moderate), 4 (moderate–severe), 5 (severe), or 6 (extreme) for those patients experiencing symptoms. bLow number of patients in this subgroup (<30 with data) and therefore ineligible for
statistical signiﬁcance testing. *p<0.05, **p<0.01, ***p≤0.001 versus corresponding subgroup. †p<0.05, ††p<0.01 versus >5 years. ‡p<0.05 versus ≤5 years.
Abbreviations: SD, standard deviation; TRS, treatment-resistant schizophrenia.

37.3 (57)

Experiencing cognitive dysfunction, % (n)

Cognitive symptoms

75.2 (115)

Experiencing any, % (n)

Negative symptoms

47.7 (73)

82.4 (126)

Delusions

Positive symptoms
Experiencing any, % (n)

≥2 (n=322)

≥1 (n=153)

≤1 (n=79)

Hospitalizations

Attempts
0 (n=204)

Number of

Number of Suicide

Table 2 Prevalence, Severity, and Frequency of Current Schizophrenia Symptoms by TRS Subgroup
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A

Number of suicide attempts
50

≥1 (n=144)
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For personal use only.

Percentage of patients

0 (n=191)
40
30
20
10
0

B

Number of hospitalizations
50

≥2 (n=307)

Percentage of patients

***
40

≤1 (n=72)

**

30

*

20
10
0

C

Employed/in education
50

Percentage of patients

***

No (n=294)

***

Yes (n=86)

40
30

*

20
10
0

Percentage of patients

D

TRS onset
50

From first treatment
(n=29)b

40

≤5 years (n=163)
>5 years (n=116)

30

††

20
10
0
Socially
useful
activities

Personal
and social
relationships

Self-care

Disturbing/
aggressive
behavior

Figure 2 Percentage of patients whose symptoms have a marked to very severe impacta on social and functioning domains by TRS subgroup.
Notes: aFor patients who were currently symptomatic, the impact of their symptoms on social and functioning domains was rated as one of “absent”, “mild”, “moderate”,
“marked”, “severe”, or “very severe”. bLow number of patients in this subgroup (<30) and therefore ineligible for statistical signiﬁcance testing. *p<0.05, **p<0.01,
***p≤0.001 versus corresponding subgroup. ††p<0.01 versus >5 years.
Abbreviation: TRS, treatment-resistant schizophrenia.
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3.3 (1.4)*
(n=147)

Number adequate treatment failures before TRS onset, mean
(SD)

2.9 (1.1)
(n=192)

5.8 (1.9)

(n=195)

74.0

36.8 (75)
23.5 (48)

36.3 (74)

45.6 (93)

39.7 (81)

97.5 (199)

25.5 (52)
14.7 (30)

0.5 (1)

32.4 (66)

67.2 (137)

3.2 (1.3)***
(n=309)

5.8 (1.9)*

(n=311)

71.4*

40.4 (130)*
33.9 (109)**

46.0 (148)*

56.8 (183)***

41.0 (132)*

97.5 (314)

28.3 (91)***
9.3 (30)***

0.9 (3)

36.0 (116)**

63.0 (203)**

2.4 (1.0)
(n=71)

6.3 (1.6)

(n=78)

63.8

27.8 (22)
17.7 (14)

32.9 (26)

32.9 (26)

25.3 (20)

100.0 (79)

10.1 (8)
29.1 (23)

0.0 (0)

20.3 (16)

79.7 (63)

(n=79)

3.2 (1.3)***
(n=294)

5.6 (1.9)***

71.7 (n=295)

39.1 (119)
33.9 (103)**

46.1 (140)

55.9 (170)**

39.5 (120)

97.7 (297)

28.3 (86)**
10.9 (33)**

0.7 (2)

34.5 (105)

64.8 (197)

(n=304)

No

Education

Employed/In

2.6 (1.1)
(n=86)

6.6 (1.6)

(n=94)

66.2

34.4 (33)
19.8 (19)

36.5 (35)

40.6 (39)

32.3 (31)

99.0 (95)

13.5 (13)
21.9 (21)

0.0 (0)

27.1 (26)

72.9 (70)

(n=96)

Yes

5.6 (1.9)
3.5 (1.2)

6.1 (1.7)†
2.9 (1.1)†††

5.8 (2.2)
2.4 (1.4)c

74.4

45.9 (56)
35.2 (43)

49.2 (60)

(n=119)

66.9††

35.6 (62)
30.5 (53)

40.2 (70)

58.2 (71)

53.3 (65)
50.6 (88)

97.5 (119)

98.3 (171)

23.8 (29)
5.7 (7)

0.8 (1)

37.7 (46)

27.6 (48)†††

27.6 (48)
12.1 (21)

0.6 (1)

29.9 (52)

61.5 (75)

(n=122)

(n=174)

69.5 (121)

>5 Years

≤5 Years

(n=170)

64.9

29.0 (9)
19.4 (6)

48.4 (15)

51.6 (16)

38.7 (12)

100.0 (31)

22.6 (7)
29.0 (9)†††,‡

0.0 (0)

32.3 (10)

67.7 (21)

(n=31)

Treatment

From First

TRS Onset

Notes: aBased primarily on patient and carer/family/nurse reports. bScored from 1 (not at all satisﬁed) to 10 (extremely satisﬁed). cLow number of patients in this subgroup (<30 with data) and therefore ineligible for statistical
signiﬁcance testing. *p<0.05, **p<0.01, ***p≤0.001 versus corresponding subgroup. †p<0.05, ††p<0.01, †††p<0.001 versus >5 years. ‡p<0.05 versus ≤5 years.
Abbreviations: AP, antipsychotic; LAI, long-acting injectable; SD, standard deviation; TRS, treatment-resistant schizophrenia.

6.2 (1.8)*

(n=150)

66.0**

***

44.4 (68)
41.8 (64)

***

Satisfaction with patient progress, mean (SD)b

APs

a

% of time patient was perceived to be adherent to previous oral

Antidepressant
Anxiolytic

of the psychiatrist, % (n)
Mood stabilizer
54.2 (83)

57.5 (88)*

LAI

Received adjunctive psychotropic medication while in the care

36.6 (56)

98.7 (151)

Typical oral

Received in any of last three AP treatment regimens, % (n)
Atypical oral

Clozapine
Aripiprazole (oral)

28.8 (44)
8.5 (13)

1.3 (2)

No AP

APs currently received by ≥25% of patients in any subgroup, % (n)

35.3 (54)

(n=204)

(n=153)

63.4 (97)

≥2 (n=322)

0

≥1

AP combination therapy

Hospitalizations

Attempts
≤1

Number of

Number of Suicide

Currently receiving, % (n)
AP monotherapy

Table 3 Treatment Regimens by TRS Subgroup
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home (df=1, Wald χ2=11.3, p=0.0008) and a higher number of psychiatric comorbidities (df=1, Wald χ2=29.2,
p<0.0001).
A history of ≥2 hospitalizations was independently associated with higher likelihood of being unemployed (df=1,
Wald χ2=6.1, p=0.013), younger age of schizophrenia onset
(df=1, Wald χ2=7.1, p=0.0078), and a higher number of
psychiatric comorbidities (df=1, Wald χ2=11.9, p=0.0005).
Current unemployment was independently associated
with higher likelihood of being single (df=1, Wald χ2=7.2,
p=0.0072) and of living in a sheltered home (df=1, Wald
χ2=9.7, p=0.0019), a higher number of hospitalizations
(df=1, Wald χ2=5.2, p=0.023), and a higher number of
physical comorbidities (df=1, Wald χ2=4.9, p=0.027).
Earlier TRS onset was independently associated with
younger age (df=1, Wald χ2=32.7, p<0.0001), older age of
schizophrenia onset (df=1, Wald χ2=17.8, p<0.0001), and
a lower number of psychiatric comorbidities (df=1, Wald
χ2=4.4, p=0.035).
In general, when the multivariable logistic regression
analyses were repeated with “age” and “age at symptom
onset” as forced variables, the same variables were statistically signiﬁcant as described above. In the ≥1 suicide
attempt subgroup, “never had contact with a social or case
worker” and “DUP” were also statistically signiﬁcant.

Discussion
This online survey revealed that, in general, patients with
TRS with greater clinical burden (ie, more suicide attempts,
more hospitalizations, unemployed) had greater illness
severity and chronicity markers. This ﬁnding suggests
that, not only is TRS a more severe form of
schizophrenia,7 but that there is a gradient within the TRS
population whereby patients with poorer outcomes have
greater illness severity and chronicity. Whether this gradient
will also reﬂect response or non-response to treatments with
the strongest evidence-base for TRS, ie, clozapine (where
the pooled non-response rate is as high as 60% according
to the most recent meta-analysis24) and electroconvulsive
therapy adjunct to clozapine (where the pooled nonresponse rate is 32–46%25), requires further study.
An exception to this “greater clinical burden equals
greater illness severity” observation was that a history of
suicide attempts was associated with statistically signiﬁcantly less severe cognitive dysfunction. This observation
has been previously reported in the literature, hypothesized
to be because cognitive dysfunction impairs insight into
the disorder.26–29

3470

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

DovePress

Dovepress

Another exception to the “greater clinical burden
equals greater illness severity” observation occurred in
the TRS onset analyses. Due to the small number of
patients classiﬁed as having TRS from their ﬁrst treatment
trial, this subgroup is not discussed in detail, as the data
are hard to interpret. Clearly, this subgroup of TRS
requires further study and attention in studies with more
patients. Considering the larger subgroups, patients with
early-onset TRS (within 5 years) were found to have lower
illness severity and chronicity compared with patients with
late-onset TRS (after 5 years). This ﬁnding is counterintuitive, since patients with early-onset TRS might be
expected to have poorer social skills, education, etc.,
because the non-responsive illness stage occurred earlier
in the illness and in a period of life when developmental
and social/educational milestones were still to be achieved.
While this result was not explained by sex (other studies
have shown that men have worse outcomes30), age at onset
of schizophrenia, medication non-adherence (patients with
late-onset TRS were perceived to be more adherent to their
antipsychotic medication), or use of clozapine or LAIs
(which did not statistically signiﬁcantly differ between
the two groups), the potential disadvantaging effect of
earlier illness onset seems to be counteracted and, even,
overridden, by adverse disease-modifying effects and the
cumulative burden of longer illness duration in the lateonset group.
There are several possible explanations for the early- vs
late-onset TRS results. First, patients with early-onset TRS
were statistically signiﬁcantly younger (35.0 vs 43.7 years),
and therefore had a shorter illness duration (calculated as
“age” minus “age at symptom onset”, approximately 13 vs
22 years) and fewer relapses (hospitalizations: 5.7 vs 9.0).
Obviously, a longer illness duration would disadvantage the
late-onset TRS group, allowing their illness time to develop
and accumulate poor outcomes such as suicide attempts and
hospitalizations. While unemployment might be expected
to be higher when people have not been able to achieve
certain educational and vocational milestones due to earlyonset TRS, being younger may drive greater rehabilitation
efforts and increase chances of being placed in an educational or vocational setting. This is reﬂected by
a statistically signiﬁcantly lower proportion of patients
with early-onset TRS being unemployed compared with
late-onset TRS (73.0% vs 83.6%), although the proportion
who had never been in contact with a social or case worker
did not signiﬁcantly differ between subgroups (17.8% vs
14.8%). There may also have been a subtle shift in the
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treatment of schizophrenia in the decade between the two
subgroups entering treatment, with a greater choice of antipsychotics, slightly reduced stigma, and changes to commercial health insurance over time. Moreover, duration of
relapse has been associated with generalized and frontal
lobe brain tissue loss,31 and relapses may reduce the chance
for subsequent treatment response and rehabilitation.32–34
Second, patients with early-onset TRS were more
likely to be living with a partner or family member
(50.0% vs 36.1%), who could potentially facilitate earlier
treatment for TRS (patients had failed fewer antipsychotic
trials before treatment resistance was identiﬁed), as well as
better, more targeted, or possibly more continuous care.
Third, although age at diagnosis did not differ between
subgroups, patients with early-onset TRS had a shorter
DUP (using the proxy of median time between symptom
onset and schizophrenia diagnosis: 1 vs 2 years). Longer
DUP is a consistent correlate of poor outcomes in
schizophrenia.35–37
Fourth, patients with early-onset TRS had fewer
comorbidities, both psychiatric (eg, substance abuse) and
physical (eg, dyslipidemia), although this difference may
be explained by the fact that the early-onset TRS subgroup
was statistically signiﬁcantly younger than the late-onset
TRS subgroup and that older age is a well-known risk
factor for physical illness, especially cardiovascular disease. Both psychiatric and medical comorbidities can
adversely affect psychiatric outcomes, for example, metabolic syndrome predicts relapse in schizophrenia,38 which
could further worsen the outcome in the late-onset TRS
subgroup. In the multivariable logistic regression analysis
of TRS onset type, only age, age at schizophrenia onset,
and number of psychiatric comorbidities were independent
statistically signiﬁcant variables.
Fifth, early-onset TRS could be a biologically different –
and milder – form of TRS. Previous work has identiﬁed
subtypes of TRS: some patients meet the criteria for TRS
from illness onset, whereas others show an initial response
to antipsychotics but develop resistance over time.12,13 It
has been suggested that these subtypes of TRS have
a different underlying neurobiology, with late-onset TRS
arising due to upregulation of striatal D2 receptor number
and function as a consequence of long-term antipsychotic
administration and dopamine D2 blockade.39,40 Overall,
further studies are necessary to better understand the differences between early- and late-onset TRS subgroups.
A prior analysis of this same dataset compared the total
group of patients with TRS (n=408) to a group of patients
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with non-TRS (n=204).7 The patients with TRS had
a greater clinical burden, with a higher rate of unemployment (74.5% vs 45.1%, p<0.001), of hospitalization
(93.4% vs 74.0%, p<0.001), and of having physical/psychiatric comorbidities including obesity (40.2% vs 23.5%,
p<0.001) and depression (38.7% vs 25.0%, p=0.001).7
Additionally, psychiatric symptoms were more frequent
and severe in TRS and interfered more with social and
functioning domains.7
The results of the present study need to be interpreted within its limitations. Questionnaire-based data
may be associated with recall bias and, furthermore,
only the last three treatments were captured. The study
had a low response rate,7 and the selection of psychiatrists and reported cases may not be generalizable. In
particular, the psychiatrists’ choice of patients to include
may not be representative of their TRS caseload
because, for ease of identiﬁcation, they may have chosen patients who were more obviously treatment resistant or who were receiving clozapine (the only currently
approved medication for TRS). Nonetheless, the characteristics of the TRS patients did not differ substantially
between those who were included based on the psychiatrist’s own judgment of TRS and those who were
selected based on a provided deﬁnition of TRS (as
discussed previously7). The survey did not collect objective medication non-adherence and psychopathology
data, patient- or caregiver-reported outcomes, or healthy
lifestyle behavior information. Moreover, the variables
that were included in this study and used to characterize
TRS and TRS subgroups were limited to certain demographic, illness and treatment variables that are intrinsically associated with schizophrenia, that clinicians
would have assessed as part of regular care, and that
were relatively easily and reliably accessible from
patient charts. There was a lack of biological markers,
and future studies should consider a broader clinical and
biological set of variables. There was no correction for
multiple comparisons. Finally, in using stratiﬁers to generate TRS subgroups, there is a risk of introducing
confounding effects.

Conclusion
Greater clinical burden in TRS is associated with greater
illness severity and chronicity markers, suggesting
a dimensional gradient from non-TRS to mild–moderate
and more severe forms of TRS. Time to onset of TRS may
have implications for outcomes, with data indicating greater
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burden in those with late-onset TRS. Accumulation of illness over time may be more important than time to onset,
but patients with early-onset TRS may be helped by faster
identiﬁcation of TRS and availability of caregivers to aid
appropriate care. There is a need for a better understanding
of TRS and its subgroups, including underlying biology and
clinical characteristics. Finally, there is a need for new
effective and tolerable treatment options for patients with
TRS and its subgroups, to improve patient outcomes.

Data Availability
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study are not publicly available because no suitable repository for these data exists, but are available from the
corresponding author on reasonable request.
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