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Abstract
Purpose Living independently, as opposed to in sheltered housing or with caregivers, is an important aim in the recovery 
of individuals with psychosis, but the transition to independence can be challenging. This study aims to investigate how 
individuals with psychosis move between living arrangements and to identify the barriers and facilitators of moving towards 
independence.
Methods The living arrangements of 1119 individuals with non-affective psychosis from the Genetic Risk and Outcome 
of Psychosis study were assessed at baseline, at three- and six-year follow-ups and further categorized as either supported 
(sheltered housing or with parents) or independent (single or with partner/family). We estimated the probabilities of transi-
tioning between the living statuses and investigated the influence of demographic characteristics, symptomatology, cognition, 
social support, and premorbid social adjustment on transition using Markov chain modelling.
Results The majority of individuals living in supported housing remained there during the six-year follow-up period (~ 60%). 
The likelihood of moving from supported to independent living was twice as high for participants who were younger, five-
to-six times higher for women, twice as high for individuals with better overall cognition, and five times higher for those 
with a course of low positive symptoms.
Conclusion This study highlights that a large group of individuals with psychosis in supported housing is unlikely to move 
to independent living. Older men with cognitive impairments and who show continuous severe positive symptoms are the 
least likely to move living independently. Tailored interventions for these at-risk individuals could increase their chances of 
moving to independent living.
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Introduction

In the last few decades, the large-scale deinstitutionaliza-
tion of psychiatric treatment has been executed worldwide 
[1]. While individuals with psychosis used to receive long-
term inpatient treatment in psychiatric institutions, now 
they are often offered community care while living in their 
own homes or sheltered housing. Clinicians, scientists, and 
individuals with psychosis consider this change a signifi-
cant step forward regarding independence and integration 
into society [2], but many people with psychosis who live 
in supported or sheltered housing would prefer to have 
their own home [3, 4]. The experience of moving into their 
place is an important turning point in the recovery process, 
representing a sense of freedom, space, and privacy [5]. 
Despite this desire to live independently, not all individu-
als with psychosis move to independent housing. There-
fore, there is an evident necessity to understand the under-
lying factors that hamper or facilitate this transition to 
pave the way towards independent living for more people.

Though many studies have investigated predictors of 
daily functioning in people with psychosis [6], there is lit-
tle published data on predictors with independent living as 
a separate outcome. Cognitive functioning has been iden-
tified as a predictor of independent living, but the results 
are controversial. A small study of 100 individuals with 
schizophrenia found that neurocognitive and social cog-
nitive measures were predictive of living independently 
one year later [7]. Another study found that shorter ill-
ness duration and available social support at baseline were 
associated with being discharged from residential facili-
ties in Italy, but neurocognitive measures were not related 
to that outcome [8]. Elsewhere, individuals with fewer 
negative symptoms [9–11], better cognitive functioning 
[10–12], better premorbid social adjustment (school and 
social performance) [13], available social support [8], 
and shorter illness duration [8, 10] have been identified as 
more likely to live independently. On the other hand, hav-
ing fewer positive symptoms is not associated with a more 
independent living situation [10, 14]. Although symptoms 
change over time and their development differs across indi-
viduals with psychosis [15], previous studies measured 
the factors associated with independent living at a single 
time point rather than longitudinally. Notably, most stud-
ies investigate associations between predictors and hous-
ing arrangements rather than predictors of transitioning, 
for example, moving from a supported to an independent 
housing arrangement.

Objectives

Firstly, this study investigates how individuals with psy-
chosis in the Netherlands and Belgium move between four 
housing arrangements: single, with partner/own family, 
with parents, or sheltered housing. Secondly, we study 
the relationship between cognitive functioning, positive 
and negative symptoms, premorbid social adjustment with 
transitions from supported (i.e., sheltered housing or with 
parents) to independent (i.e., single or with partner/own 
family) living and vice versa. Considering longitudinal 
clinical variability among participants, we speculate that 
more favorable courses of positive symptoms, negative 
symptoms, cognitive functioning, and premorbid social 
adjustment predict a transition from supported to inde-
pendent living arrangements.

Methods

Study design

We analyzed data from the Genetic Risk and Outcome in 
Psychosis cohort study (GROUP, data release 8.0) that 
recruited 1119 individuals in the Netherlands and Belgium 
diagnosed with a psychotic disorder. The inclusion crite-
ria were being 16–50 years, diagnosed with non-affective 
psychosis as per the Diagnostic and Statistical Manual of 
Mental Disorders (fourth edition; DSM-IV), good com-
mand of the Dutch language, and being able and willing 
to give written informed consent. Between April 2004 and 
December 2013, participants were assessed at baseline, 
after three years, and after six years. The assessments were 
conducted by a trained research assistant, psychologist, 
psychiatrist, nurse, or Ph.D. student. The study procedures 
have been described in detail elsewhere [16].

Outcomes

The current housing arrangement was assessed at each 
assessment point. Participants were asked to indicate their 
current living situation: “Single”; “With parent(s)”; “With 
partner/family”; “Sheltered living”; or “Other”. Due to the 
lack of available information regarding the “other” cat-
egory, our understanding of the living situation of indi-
viduals falling into this category remains unknown. Hence, 
we have chosen to exclude this category from our analyses 
(baseline: n = 68; 3-year follow-up: n = 38; 6-year follow-
up: n = 24). For the association analysis, we grouped “Sin-
gle” and “With partner/family” into “Independent living” 
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and “With parent(s)” or “Sheltered living” into “Supported 
living” to simplify the interpretation and gain more power.

Predictors

Baseline predictors

Cognitive functioning was assessed with a neuropsychologi-
cal test battery comprising ten measures in the domains of 
processing speed (Digit Symbol Substitution, total score); 
attention/vigilance (Continuous Performance Test: reaction 
time and sensitivity score); acquired knowledge (Wechsler 
Adult Intelligence Scale (WAIS)-III Information: total 
score); working memory (WAIS-III Arithmetic: total score); 
verbal learning and memory (15-word learning task: total 
correct at immediate and delayed recall); executive function-
ing (WAIS-III Block Design: total score, Response Shifting 
Task: reaction time cost and accuracy); and social cognition 
(Degraded Facial Recognition Task: total correct, Hinting 
Task: total score and sensitivity). The test battery has been 
described in detail elsewhere [17]. All test results were 
standardized and coded so that a higher score indicates a 
better outcome. We analyzed general and domain-specific 
cognitive functioning. For overall cognitive functioning, 
which included all tests, and the cognitive domains assessed 
with more than one test, we calculated composite scores by 
averaging the z-scores of all corresponding tests.

Symptom severity over the past week was assessed with 
the Positive and Negative Syndrome Scale (PANSS; 18). 
We used the PANSS subscales for positive and negative 
symptoms. Additionally, we calculated the two subscales 
for negative symptoms as recommended by van der Meer 
et al. [19], namely expressive deficits and social amotivation 
[20]. Premorbid social adjustment (i.e., social life and school 
performance) was assessed at baseline with the Premorbid 
Adjustment Scale (PAS; 21), a retrospective measure of 
adjustment before illness onset over three life periods (child-
hood, early adolescence, and late adolescence). We used an 
overall score representing the average of all three periods. 
The PANSS and PAS scores were standardized and coded 
so that a higher score indicates a better outcome.

Sociodemographic characteristics were collected at base-
line and standardized. These were sex (male/female), age, 
and IQ (WAIS-III). Additional clinical parameters were also 
measured, such as illness duration (years since first psychotic 
episode), general functioning (Global Assessment of Func-
tioning, disability subscale), and social support by the num-
ber of unmet needs (Camberwell Assessment of Need 22).

Trajectories

We have previously applied group-based trajectory modeling 
to identify different courses (or trajectories) of cognitive 

impairment based on composite cognitive score [23], posi-
tive and negative symptoms based on PANSS subdomains 
[24], and premorbid social adjustment based on overall PAS 
score [25] As a result, participants with similar courses were 
grouped for each domain. In the current study, we used 
the following trajectories as predictors of housing state 
transition:

– Cognitive impairment: constantly (1) none, (2) mild, and 
(3) moderate-to-severe;

– Positive symptoms: constantly (1) low, (2) moderate, and 
(3) severe;

– Negative symptoms: (1) low, (2) high-decreasing, and (3) 
high-increasing;

– Premorbid social adjustment impairment: (1) none-to-
mild, slow decline; (2) none-to-mild, rapid decline; and 
(3) moderate-to-severe, slow decline.

Statistical analysis

Baseline differences of predictors by housing arrangement 
were examined by χ2-test or t-tests with Bonferroni correc-
tion, as appropriate.

We used multi-state modeling to explore transi-
tions between different housing arrangements  over six 
years and to identify the factors that predict these transi-
tions. Firstly, we explored transition probabilities based 
on observed frequencies based on the following formula 
P
(

S0T0 → S1T1
)

= n
(

S0T0 → S1T1
)

∕n
(

S0T0
)

 , where:

• P
(

S0T0 → S1T1
)

 is the transition probability from state 
 S0 at time  T0 to state  S1 at time  T1,

• n
(

S0T0 → S1T1
)

 is the number of individuals who tran-
sitioned from state  S0 at time  T0 to state  S1 at time  T1,

• n(S0T0) is the total number of individuals in state S0 at 
time T0 who made any transition.

Secondly, we used Markov chain modeling to under-
stand the impact of different factors on theses transitions. 
Markov chain modeling is a method for modeling transi-
tions under the basic assumption that the distribution of 
the future state depends only on the current state and not 
on previous states. In our case, an individual’s future hous-
ing arrangement should only depend on their current hous-
ing arrangement. We checked this assumption utilizing 
logistic regression and testing whether the housing at the 
six-year follow-up is independent of the baseline given the 
state at the three-year follow-up. The chain can be time-
homogeneous, meaning that the transition probabilities 
do not change with time. We tested the time-homogeneity 
assumption by including time of assessment as a covari-
ate. The analyses were conducted using the ‘msm’-package 
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(version 1.6.8) [26] implemented in the statistical environ-
ment R (version 4.0.3) [27].

The associations of transitions with predictors were 
determined as hazard ratios (HRs). As we standardized the 
continuous predictors, the HRs for the continuous variables 
represent the ratio of the transition probabilities with one 
standard deviation difference determined separately for 
each transition. The reference group is the transition prob-
ability when standardized covariables are set to 0. For the 
categorical variables, the HR is the ratio of the transition 
probability in one group compared to the reference group 
(e.g., the best functioning group). The results are presented 
by maximum likelihood estimates and 95% confidence inter-
vals, computed by assuming the normality of the log-effect. 
The associations were tested in univariate analyses followed 
by multivariate analysis with all significant predictors. For 
additional information on model fit, we report the Akaike 
information criterion (AIC), where the smaller value cor-
responds to a better fit.

Results

Figure 1 gives an overview of the cases included for each 
analysis (see Table S1 in the supplementary material for the 
descriptive characteristics of the complete sample, the com-
pleters and those lost-to follow-up). Based on observed prob-
abilities (baseline: n = 946; 3-year follow-up: n = 694; 6-year 
follow-up: n = 585) of transitioning between housing states 

(Fig. 2), most people remained in the same housing arrange-
ment, with the highest number staying single or with a part-
ner. Among those living with parents or in sheltered housing 
at baseline, approximately 60% remained in the same living 
arrangement (measured at each follow-up). When transitions 
occurred, people mostly moved from living with parents or 
in sheltered housing to living alone. In general, fewer tran-
sitions were observed during the second follow-up period, 
while the probability of staying in the same housing arrange-
ment increased for all categories except living with parents.

Only complete cases could be used for further analysis, 
so 692 of the 1,119 participants were excluded because of 
missing housing data at one or multiple assessment time 
points (no information: n = 23; two missing values: n = 294; 
one missing value: n = 325). Thus, 427 participants were 
included in the predictor analyses with Markov chain mod-
eling. Table 1 presents the descriptive characteristics of the 
complete cases by living arrangement. For the merged cat-
egories (i.e., supported and independent living), there were 
significant differences (P < 0.05) for age, illness duration, 
general functioning, premorbid social adjustment, and tra-
jectory of premorbid social adjustment. ‘

Markov chain modeling

Logistic regression showed that the Markov assumption 
of independence was not violated. The housing arrange-
ment at six years was not significantly associated with the 

All participants
(n = 1119)

Baseline
(n = 946)

3-year follow-up
(n = 694)

6-year follow-up
(n = 585)

Step 1:
Estimating transition
probabilities

Step 2:
Markov chain modeling

Complete cases
(n = 427)

Exclude transition
from/to state “others”

Fig. 1  Flowchart of cases included in analyses. Note: The transition 
probabilities were estimated from observed probabilities of transition-
ing (i.e., including only cases with information on housing arrange-
ments at least from baseline to 3-year follow-up or 3-year follow-up 

to 6-year follow-up). For the Markov modeling only complete cases 
(i.e., information on housing arrangement at all three time points) 
were included
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housing arrangement at baseline (P = 0.56), given the hous-
ing arrangement at the three-year follow-up.

Based on modeled transitions, the estimated probability 
of staying living independently after three years was 0.92 
(95% CI 0.89–0.94), while moving to supported living was 
0.08 (95% CI 0.06–0.11). The probability of staying in sup-
ported housing was 0.66 (95% CI 0.61–0.71) and moving to 
independent housing was 0.34 (95% CI 0.29–0.38). Mod-
eled for ten years, the estimated probability of staying in 
independent housing was 0.85 (95% CI 0.80–0.89); moving 
to supported housing was 0.15 (95% CI 0.11–0.20); stay-
ing in supported housing was 0.32 (95% CI 0.27–0.37); 

and moving to independent housing was 0.68 (95% CI 
0.63–0.73).

As we expected, the transition probabilities changed with 
time, rejecting the null hypothesis of no difference in transi-
tion probabilities at P = 0.009. As baseline age might explain 
the transitional differences across the follow-up periods, we 
adjusted for this factor and compared (a) the time-inhomo-
geneous model with the time-inhomogeneous age-adjusted 
model for which a likelihood ratio test showed significant 
improvement after adjustment (P < 0.001) and (b) the null 
age-adjusted model with the age-adjusted time-inhomoge-
neous model which showed no significant improvement after 

Fig. 2  Observed transition probabilities of moving across living 
arrangements over six years follow-up. Note: Dashed lines represent 
transitioning within supported or independent housing. Solid lines 
represent transitioning from supported to independent living or vice 

versa. The colors represent the housing arrangement someone is tran-
sitioning from (blue = single; yellow = with partner; red = with par-
ents; green = sheltered)
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Table 1  Baseline characteristics of the complete cases across living arrangements (before standardization)

Note: GAF global assessment of functioning, PANSS positive and negative syndrome scale
*Significant differences between groups for initial housing categories (P < .05)
**Significant differences between groups for initial and merged housing categories (P < .05)

Independent living Supported living

Single With partner Merged group With parents Sheltered Merged group

n (%) / mean (SD) n (%) / mean (SD) n (%) / mean (SD) n (%) / mean (SD) n (%) / mean (SD) n (%) / mean (SD)

Sex*
Male 133 (80%) 23 (48%) 156 (73%) 133 (78%) 32 (76%) 165 (77%)
Female 33 (20%) 25 (52%) 58 (27%) 38 (22%) 10 (24%) 48 (23%)
Age** 30.4 (6.3) 35.1 (8.6) 31.4 (7.1) 23.5 (5.1) 26.7 (5.7) 24.1 (5.4)
Illness duration (in 

years)**
6.3 (5.3) 7.0 (6.9) 6.4 (5.7) 3.8 (2.9) 7.2 (5) 4.5 (3.7)

IQ 98.9 (16.2) 98.3 (18.8) 98.8 (16.8) 96.8 (15.3) 92.3 (11.5) 95.9 (14.7)
PANSS negative symp-

toms
– 14.7 (6.2) – 12.4 (4.9) – 14.2 (6.0) – 15.0 (6.4) – 14.6 (7.1) – 14.9 (6.5)

PANSS positive symp-
toms*

– 13.1 (6.1) – 11.3 (4.9) – 12.7 (5.9) – 12.2 (5.5) – 16.4 (7) – 13.0 (6)

Cognitive composite 
score (standardized)

0.1 (0.5) 0 (0.7) 0.1 (0.6) 0.1 (0.5) 0 (0.5) 0 (0.5)

Premorbid social 
adjustment**

– 1.9 (0.9) – 1.4 (0.6) – 1.8 (0.8) – 2.0 (0.8) – 2.3 (1) – 2.1 (0.9)

GAF general function-
ing**

56.7 (15.5) 65.9 (15.0) 58.7 (15.8) 55.0 (14.9) 51.9 (15.4) 54.4 (15.0)

Unmet needs of social 
support

2.9 (2.5) 1.9 (2.3) 2.7 (2.5) 3.0 (2.9) 3.2 (2.6) 3.1 (2.9)

Positive symptoms 
trajectories*

Low 119 (72%) 41 (85%) 160 (75%) 131 (77%) 18 (43%) 149 (70%)
Moderate 39 (23%) 6 (13%) 45 (21%) 31 (18%) 17 (41%) 48 (23%)
Severe 8 (5%) 1 (2%) 9 (4%) 9 (5%) 7 (17%) 16 (8%)
Negative symptoms 

trajectories
Low 119 (72%) 41(85%) 160 (75%) 129 (75%) 30 (71%) 159 (75%)
High, decreasing 25 (15%) 5 (10%) 30 (14%) 17 (10%) 8 (19%) 25 (12%)
High, increasing 22 (13%) 2 (4%) 24 (11%) 25 (15%) 4 (10%) 29 (14%)
Cognitive impairments 

trajectories
No 82 (49%) 23 (48%) 105 (49%) 93 (54%) 14 (33%) 107 (50%)
Mild 63 (38%) 18 (38%) 81 (38%) 54 (32%) 19 (45%) 73 (34%)
Moderate-to-severe 21 (13%) 7 (15%) 28 (13%) 24 (14%) 9 (21%) 33 (16%)
Premorbid adjustment 

impairment trajecto-
ries**

No-to-mild, slow 
decline

116 (70%) 42 (88%) 158 (74%) 102 (60%) 19 (45%) 121 (57%)

No-to-mild, rapid 
decline

12 (7%) 2 (4%) 14 (7%) 28 (16%) 7 (17%) 35 (16%)

Moderate-to-severe, 
slow decline

38 (23%) 4 (8%) 42 (20%) 41 (24%) 16 (38%) 57 (27%)
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adjusting for time-inhomogeneity in the age-adjusted model 
(P = 0.59). We concluded that time-inhomogeneity could be 
explained by age and, therefore, used the time-homogeneous 
model with adjustment for age.

Associations with predictors

The results from the univariate, age-adjusted models are 
presented in Table 2. Sex, composite cognitive score, 
executive functioning, and positive symptom trajectories 
predicted the transition from supported to independent 
living. Based on the significant predictors and the predic-
tors with suggestive trend towards significant association 
(processing speed, PANSS positive symptoms and social 

amotivation) from the univariate models, we developed 
four multivariate models. The models included, due to 
collinearity, either PANSS positive symptoms score or 
positive symptom trajectory and either composite cog-
nitive score or executive functioning + processing speed 
(Table 3). Age, sex, composite cognitive score, and posi-
tive symptom trajectory were consistently predictive 
across the models. Aside from age, all predictors influ-
enced the transition to independent living but not vice 
versa. Being female, better cognitive functioning, and a 
less severe symptom trajectory highly increased an indi-
vidual’s chances of moving to independent housing. Older 
age decreased the likelihood of transitioning between 
housing arrangements.

Table 2  Predictors of transitioning between living arrangements in age-adjusted models

AIC  Akaike information criterion. Bold numbers indicate significant differences in probabilities of transitioning (95% confidence interval of HR 
should not include 1). Borderline significant predictors with suggestive trend toward significance are marked with *

Predictors Independent →Supported HR (95% CI) Supported → Independent 
HR (95% CI)

AIC

Sex: female 2.95 (0.92–9.44) 3.24 (1.20–8.73) 434.98
Illness duration 0.61 (0.33–1.15) 0.74 (0.51–1.07) 421.56
IQ 0.80 (0.50–1.28) 1.18 (0.91–1.52) 420.40
Premorbid social adjustment 0.83 (0.53–1.31) 1.10 (0.86–1.40) 415.29
GAF general functioning 0.83 (0.52–1.34) 1.17 (0.92–1.49) 414.03
Unmet needs of social support 0.81 (0.50–1.32) 0.91 (0.71–1.17) 412.91
Cognitive composite 0.76 (0.35–1.67) 1.73 (1.03–2.91) 433.04
Executive functioning composite 0.90 (0.46–1.78) 1.58 (1.03–2.42) 431.39
Social cognition composite 0.85 (0.41–1.76) 1.09 (0.71–1.68) 438.10
Attention composite 0.96 (0.59–1.58) 0.96 (0.74–1.25) 414.84
Memory composite 0.97 (0.54–1.73) 1.16 (0.89–1.52) 429.67
Working memory 0.79 (0.50–1.25) 1.05 (0.80–1.38) 431.13
Processing speed 0.84 (0.54–1.30) 1.31 (0.99–1.73)* 425.05
Verbal comprehension 0.91 (0.57–1.47) 1.17 (0.89–1.55) 432.48
Visual perception 0.90 (0.61–1.35) 1.14 (0.89–1.46) 421.57
PANSS positive symptoms 1.28 (0.72–2.29) 1.35 (0.99–1.83)* 412.55
PANSS negative symptoms 0.95 (0.58–1.53) 1.16 (0.91–1.49) 410.56
PANSS expressive deficit 0.77 (0.50–1.20) 1.11 (0.86–1.42) 416.33
PANSS social amotivation 1.18 (0.71–1.94) 1.30 (1.00–1.70)* 414.20
Positive symptoms trajectories 434.68
Moderate 1.18 (0.40–3.45) 0.81(0.45–1.46)
Severe 0.80 (0.10–6.23) 0.14 (0.03–0.60)
Negative symptoms trajectories 440.73
High, decreasing 0.54 (0.12–2.57) 0.67 (0.31–1.40)
High, increasing 2.05 (0.67–6.30) 0.63 (0.28–1.40)
Cognitive trajectories 439.54
Mild 1.15 (0.40–3.28) 0.72 (0.41–1.27)
Moderate to severe 2.25 (0.69–7.35) 0.60 (0.28–1.28)
Premorbid social adjustment trajectories 441.01
Normal to mild, rapid decrease 1.38e-06 (1.92e-169,9.94e + 158) 0.61 (0.33–1.14)
Moderate to severe, slow decrease 1.69 (0.62–4.58) 0.85 (0.46–1.58)
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Discussion

This study describes how individuals with psychosis move 
between different living arrangements across a six-year 
period and identifies predictors of transition towards inde-
pendent living. Our findings show that most individuals with 
psychosis stayed in the same housing arrangement for six 
years. Four factors predicted a transition from supported 
to independent housing: younger age, being female, better 
overall cognition at baseline, and a less severe course of 
positive symptoms. Notably, we did not identify any predic-
tors aside from age that increase or decrease the likelihood 
of transitioning from an independent to a supported housing 
arrangement.

The rates of transitioning from supported to independ-
ent living were found to be low. During each follow-up, 
over half of the participants continued to live in supported 
housing, and our projections suggest that after ten years, 
about 32% of them would still be in supported housing. 
While no other studies have specifically examined mov-
ing between different living arrangements, a Dutch cohort 
study [28] did look at yearly transition rates between 
recovery states. Similar to our findings, the study revealed 
that 77% of individuals with schizophrenia spectrum 

disorders in the least recovered state, of whom 92% were 
partly or fully dependent in their daily living and self-
care, were likely to remain in the same recovery state the 
following year. This suggests that the recovery process 
for schizophrenia is lengthy and often involves ongoing 
support at severe stages. A qualitative study [29] further 
demonstrated that individuals living in sheltered housing 
viewed supported living as a crucial step in their ongoing 
recovery process. They highlighted empowering aspects 
such as readily available staff support, a sense of com-
munity, and engaging daily activities. Therefore, living in 
a supportive environment for an extended period may be 
considered necessary within the context of a slow recov-
ery process. However, it’s essential to note that ultimately, 
individuals with mental health issues expressed a prefer-
ence for living in their own houses rather than communal 
residential facilities [3–5].

Participants with better overall cognition and executive 
functioning were more likely to move from supported to 
independent living. These results are in line with one previ-
ous study [7] but are inconsistent with three others [8, 9, 30]. 
These contradictory findings may be explained by the small 
sample sizes [9, 30] and older participants [8]. Generally, 
cognitive functioning is known to have strong associations 

Table 3  Predictors of transitioning between living arrangements in multivariate models

Note. AIC  Akaike information criterion, SL  supported living, IL  independent living. The results are presented as HR (95% CI). Bold numbers 
indicate significant differences in probabilities of transitioning (95% confidence interval of HR should not include 1). The different models 
include different combinations of predictors: Model 1: age + sex + cognitive composite score + PANSS positive symptoms + social amotivation; 
Model 2: age + sex + cognitive composite score + positive symptoms trajectories + social amotivation; Model 3: age + sex + executive function-
ing + processing speed + PANSS positive symptoms + social amotivation; Model 4: age + sex + executive functioning + processing speed + posi-
tive symptoms trajectories + social amotivation

Predictor Model 1 Model 2 Model 3 Model 4

IL to SL SL to IL IL to SL SL to IL IL to SL SL to IL IL to SL SL to IL

AIC 394.42 402.52 388.92 395.59
Age 0.28 (0.12–

0.65)
0.53 (0.28–

1.00)
0.32 (0.13–

0.77)
0.59 (0.31–

1.13)
0.26 (0.13–

0.55)
0.53 (0.31–

0.93)
0.29 (0.14–

0.63)
0.59 (0.33–

1.07)
Sex: female 4.08 (0.79–

21.08)
6.00 (1.24–

29.03)
4.32 (0.95–

19.61)
5.71 (1.24–

26.20)
3.78 (0.87–

16.38)
5.10 (1.32–

19.61)
4.26 (0.94–

19.30)
5.21 (1.22–

22.34)
Cognitive 

composite
1.25 (0.46–

3.40)
2.44 (1.15–

5.17)
1.27 (0.49–

3.31)
2.41 (1.18–

4.93)
Executive 

functioning
1.01 (0.45–

2.29)
1.85 (0.98–

3.49)
1.06 (0.48–

2.33)
1.90 (1.03–

3.52)
Processing 

speed
0.84 (0.50–

1.40)
1.14 (0.76–

1.69)
0.81 (0.47–

1.38)
1.11 (0.74–

1.68)
Positive symp-

toms
1.32 (0.80–

2.20)
1.34 (0.93–

1.93)
1.32 (0.77–

2.26)
1.32 (0.89–

1.97)
Social amoti-

vation
1.15 (0.68–

1.94)
1.15 (0.81–

1.65)
1.08 (0.66–

1.79)
1.10 (0.78–

1.55)
1.16 (0.69–

1.96)
1.19 (0.83–

1.71)
1.14 (0.70–

1.86)
1.14 (0.81–

1.61)
Positive symptoms trajectories
Moderate 0.87 (0.28–

2.72)
0.79 (0.39–

1.61)
0.91 (0.29–

2.86)
0.75 (0.35–

1.61)
Severe 1.04 (0.14–

7.88)
0.20 (0.04–

0.98)
1.05 (0.13–

8.22)
0.20 (0.04–

0.94)
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with functional and social outcomes in individuals with psy-
chosis [31, 32].

Women with psychosis were five times more likely to 
move from supported to independent living than men. In 
general, sex and gender differences result in varying clini-
cal and social experiences that could explain this find-
ing. First, men with psychosis are often diagnosed earlier 
(18–24 years) than women (up to four years later) [33]. 
As women are often diagnosed in their late 20 s, they may 
already have an established social network that can provide 
them with support in transitioning towards living in their 
own homes. Such support has been identified as a crucial 
factor in facilitating the successful transition towards inde-
pendence [5]. Second, women with psychosis have higher 
levels of insight into their symptoms [34] with poor insight 
correlated with lower treatment adherence and therapeutic 
alliance [35]. As such, women tend to be more likely to 
adhere to and respond to regimens and programs, which 
could increase their chances of moving towards more inde-
pendent living. Finally, gender roles and societal expecta-
tions may also influence this difference, though these factors 
are culturally dependent and can vary across different socie-
ties and countries.

Furthermore, the course of positive symptoms rather 
than their baseline severity was predictive of the transition 
from supported to independent living. Our findings are in 
line with existing literature in that positive symptoms meas-
ured at a single time point were not associated with a more 
independent living situation [10, 11]. In current research, 
positive symptoms are often only measured once at base-
line, while health care professionals look at the long-term 
development of symptoms in clinical practice. Further inves-
tigation is warranted as to whether the trajectory of positive 
symptoms is a better predictor of prospective functioning 
and independent living than a single measurement. Fur-
thermore, this finding underscores the substantial burden 
associated with treatment-resistant psychosis in terms of 
functional limitations and higher health care costs [36].

Implications for clinical practice and research

So far, few studies have investigated interventions for indi-
viduals with severe mental illness in supported housing [37]. 
Our results, therefore, inform clinical practice and research 
about the factors that could be addressed in such interven-
tions. First, cognitive remediation and compensatory cogni-
tive interventions, that can improve cognitive and functional 
outcomes in individuals with psychosis [38, 39], might be 
offered to individuals with cognitive impairments to increase 
the probability of living independently in the future. Sec-
ond, researchers should investigate different treatment regi-
mens that might improve outcomes for men with psychosis 
living in supported housing, for example, the addition of 

more psychosocial interventions and social support. Third, 
it is crucial to focus on improving treatment for individuals 
with treatment-resistant psychosis in clinical practice and 
research. Finally, it is crucial for society to provide support 
to researchers in the development of interventions aimed at 
assisting individuals who face challenges in transitioning out 
of supported housing situations. By doing so, the long-term 
costs associated with a large number of individuals relying 
on supported living can be reduced.

Strengths and limitations

The major strengths of this study are its large sample size 
compared to prior studies on this topic, the method, which 
looks specifically at predictors of transition instead of asso-
ciations of variables, and the consideration of clinical vari-
ability in symptoms using trajectories. However, the follow-
ing limitations should be considered when interpreting the 
results. First, we dichotomized outcomes into supported and 
independent living for statistical reasons. In turn, there are 
several questions left unanswered about predictors of mov-
ing to or away from one specific housing state (i.e., whether 
predictors differ between moving towards living alone or 
towards living with a partner). Second, more severely ill 
or lower functioning individuals may be underrepresented 
because of two reasons: (1) selection bias of the GROUP 
sample, and (2) missing information about the housing state 
resulting in the exclusion of participants from Markov Chain 
modeling and the association analysis. Thirdly, our recom-
mendations primarily focus on interventions to improve 
cognitive functioning and address treatment-resistant psy-
chosis. However, we acknowledge the importance of other 
factors and interventions that promote independent living. 
While our study lacks a measure of daily living skills, prior 
research indicates that interventions like shopping skills 
training, cognitive behavioral training, social skills training, 
and psychoeducation can improve social and independent 
functioning [40], hence, possibly increasing the chances of 
moving from supported to independent living. Various prac-
tical and societal factors (e.g., supportive social network, 
available societal support, financial constraints, housing 
availability, political context, stigma), both directly and 
indirectly related to psychosis, can also influence the pos-
sibilities of living independently. Future studies should con-
sider these aspects to understand barriers and facilitators for 
individuals with psychosis aiming for living independently. 
Finally, as structure of psychiatric care facilities differs 
between countries while culture might influence definition 
and connotation of living conditions, our research is primar-
ily applicable in countries with similar systems and culture. 
Thus, living independently should be seen as a part of nor-
mal adulthood while independent and supported housing 
should be clearly distinguishable.
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Conclusions

This study shows that, in this sample, most individuals with 
non-affective psychosis living in sheltered housing or with 
their parents did not move towards independent living within 
a follow-up period of six years. Older men with lower cog-
nitive functioning, especially in executive function, and a 
more severe course of positive symptoms were at risk of not 
moving into independent accommodation. Future research 
should investigate the effectiveness of cognitive interven-
tions for individuals living in sheltered housing and with 
their parents. Furthermore, such research should pay par-
ticular attention to the variability of clinical symptoms over 
time when assessing predictors of functional outcomes and 
should focus on improving approaches to treatment-resistant 
psychosis. Finally, sex differences should also be considered 
in future research and treatment decisions.
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