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Recent onset mental illness
severity: pilot study on the
role of cognition, sensory
modulation, and daily
life participation
Lena Lipskaya-Velikovsky 1*, Ayelet Hershkovitz2, Mira Bukai3

and Tami Bar-Shalita 3

1School of Occupational Therapy, Faculty of Medicine, The Hebrew University, Jerusalem, Israel,
2The Jerusalem Mental Health Center, Jerusalem, Israel, 3Department of Occupational Therapy,
School of Health Professions, Faculty of Medical and Health Sciences, Tel-Aviv University, Tel-
Aviv, Israel
Introduction: Early detection of individuals at risk for onset of severe illness is

crucial for prevention and early intervention, aiming to mitigate the long-term

impact on both the individual and the community. While well-establishedmodels

exist for predicting the onset and prolonged severity of illness, there is a gap in

understanding illness-onset severity. This pilot study aimed to investigate

premorbid objective and subjective dimensions of participation in daily life

occupations, as well as sensory and cognitive functions as potential markers of

the recent-onset mental illness severity.

Methods: A total of 50 participants (men: N=26, 52%; women: N=24, 48%), aged

18–40 (M=26.2, SD=5.8) with recent-onset mental illness completed standard,

well-established assessments of illness severity, cognitive biases and failures,

neurocognitive status, participation in daily life, and sensory responsiveness

thorough cross-sectional design. The differences between the groups of the

illness severity were explored with descriptive statistics, followed by a Kruskal–

Wallis test. Discriminant analysis was used suggesting a multi-varied model for

the separation between the groups of illness severity.

Results: Three groups of illness severity exhibited differences in premorbid

cognitive functions (F(2)=5.8, p<.01) and participation diversity (F(2)=3.8,

p<.05). Combining these two indices explained 92% of the variance between

the groups (Wilks’ L = .68, c2(4) = 17.7, p=.001), accurately classifying mild to

marked illness severity (62.5–88.5%).

Conclusions: The study contributes to revealing factors involved in the formation

of more severe mental illness and suggesting possible avenues for early

intervention and prevention. Cognitive biases and sensory modulation

dysfunction may contribute to the illness formation. Still, the most effective
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markers of more severe mental illness onset are functional cognition and limited

participation diversity. Since addressing these markers is a unique specialization

within occupational therapy, the findings highlight the potential contribution

the profession can make to the early identification of the most

vulnerable populations.
KEYWORDS

objective participation, subjective participation, cognitive failures, cognitive biases,
sensory processing, serious mental illness, intensive care
1 Introduction

Mental illness onset can be a life-changing event for individuals

and their loved ones, raising significant uncertainty about the future

(1, 2). Indeed, it was demonstrated that mental illness affects well-

being and general health indices, disrupts autonomy, choice, and

feeling of being in control, interrupts a positive self-image and a

sense of belonging, intervenes with engagement in meaningful and

enjoyable activities, and challenges the experiences of hope and

optimism (3). The illness severity at early stages is as important as

being a predictor of future illness trajectory and general health

outcomes (4–7). Interventions for those who are at risk of

developing more severe illness have the potential to eliminate the

long-term burden of mental health conditions (1, 2). Thus,

identifying markers for the development of more severe illness

can inform both preventive strategies and early interventions, which

should be tailored to individual needs (1, 2). Moreover, such

understanding could bridge the gap between models predicting

illness onset (2) and those explaining long-term outcomes of mental

illness (4, 8).

While there is extensive research on illness onset (2, 5) and

prolonged mental illness severity (9, 10), models for explaining illness

severity in recent-onset are scarcely studied. The staging approach

suggests a vision of mental illness as a continuum with shared

neurobiological and psychosocial underlying mechanisms through

illness formation, onset, progression, and persistence (5). Thus, some

similarities may be assumed between markers for the transition to

illness, and illness severity at different stages. Moreover, recent illness

onset is a particular challenge, since it is frequently characterized by

shared signs and symptoms through various diagnoses (e.g.,

psychosis, depression, anxiety, etc.), multiple changes in symptom

presentations, and switches between given diagnoses over time (5,

11). Thus, a transdiagnostic approach that distills similarity in

neurobiological, genetic, and psycho-social processes underlying

mental illness across the boundaries of diagnoses is of relevance (5,

12, 13).

In the context of the transition into mental illness, it was

demonstrated that genetic factors, previous level of functioning,

neurocognitive deficits, and aberrant thinking patterns (2, 5, 6, 14–

16), as well as personal factors such as age, gender, years of
02
education, history of trauma, and substance use (2, 5) may serve

as precursors of a range of mental health disorders. The prediction

of long-term outcomes from the illness onset was found to be based

on premorbid employment status and educational level (6, 14),

general functional status at baseline (6, 14, 17), cognitive level (6, 8,

17), social support, adverse life events, illness duration, duration of

untreated psychosis, treatment adherence, hospitalization, and

demographic factors (8–10, 14). Thus, to make an initial step

toward model building, this pilot study was designed to

investigate shared factors between the illness stages as possible

markers of recent-onset illness severity. The study also innovatively

suggests additional markers based on the theoretical background of

occupational therapy regarding factors promoting health (18), as

well as general, intradisciplinary models of health, disability and

functioning (19).
1.1 Cognition

Neurocognitive deficits which include processing speed,

attention, learning and memory, problem-solving, and working

memory are hallmarks of prolonged mental illness (3, 7). These

have been reported before the illness onset, in early childhood (15,

20), and serve as a precursor of mental illness onset (6, 8, 15, 17).

Being independent of illness symptoms, neurocognitive deficits

have been suggested to be involved in illness formation

and persistence.

An additional construct of interest in the field of mental illness

is the non-functional thinking patterns―cognitive biases. Being

distinct from neurocognitive functioning (16, 21), aberrant thinking

patterns about the world and events include anomalous perception

with attribution and over-interpretation of events as threatening,

catastrophic, and dichotomous thinking, jumping to conclusions,

and emotionally-based reasoning (22). These thinking patterns

elicit inaccurate judgment and unusual insights into the reality

underlying some mental illness signs (16, 21, 23). The cognitive

biases can also manifest within the context of social situations.

Attribution biases refer to idiosyncratic patterns of comprehension

and interpretation of social events and interactions (e.g., blaming

others for negative occurrences). These biases were found to be one
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of the core domains of social cognition and impaired in

schizophrenia (24). With their developmental trajectory (22),

aberrant thinking patterns were reported in individuals with

resent-onset psychosis (16, 23), but also a core element in major

depression and anxiety (25). However, the literature in the field of

early illness onset is inconclusive; for example, no differences were

found between individuals with early psychosis and healthy

controls in the attribution biases within social context (26).
1.2 Sensory modulation

Recent literature suggests that alterations in sensory modulation

play a significant role in mental illness (12). Sensory modulation is a

process in which the brain interprets sensory information of all

modalities to produce context-appropriate behavioral and

emotional responses meeting individual needs (27–29).

Interference in sensory modulation―sensory modulation

dysfunction (SMD)―has been found with a prevalence of 5–

18% in the general population, escalating 2–4 times in

schizophrenia, affective disorders, and anxiety (27, 28). Different

types of SMD were detected representing typical patterns of

association between an altered interpretation of sensory input and

following, idiosyncratic behavioral and emotional responses, mainly

maladaptive and disproportional (27–29). Originally guided by

behavioral representation, the assumption of alterations in

sensory processing received support from electrophysiological and

imaging studies in various mental health conditions (30). It was

demonstrated that in otherwise healthy young adults, SMD

substantially affects an individual’s life, psychological well-being,

and everyday functioning (31).
1.3 Participation in daily life occupations

Most research has investigated objective aspects of general

functioning in everyday life in recent-onset and prolonged illness

(7, 8, 14, 32, 33) or has been specific to employment and education

status (6, 14). The World Health Organization (19) put everyday

functioning in a broader concept of participation―an

involvement in life situations, emphasizing the need to address a

range of everyday life occupations (19). Focused literature on

participation further expands the concept, arguing for its complex

nature encompassing objective dimensions of attendance at

activities (aspects of everyday functioning) but also subjective

dimensions of the experience of involvement (34). Indeed, it was

found that subjective dimensions of participation, which were

mostly omitted in the research to date, are of particular

importance to well-being in mental health (35). Moreover, most

studies have focused on objective measures of functioning at

baseline or after the onset of mental illness (8, 14, 32, 33),

limiting our ability to investigate the predictive quality of

everyday functioning alterations for understanding the trajectory

of mental illness.
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1.4 Rationale and study aim

Mental illness may have a pronounced impact on the person

and the whole community life, while serious mental illness

substantially interferes with one or more major life activities, such

as work, home management, and social relationships (4, 8).

Identifying early signs of illness severity is crucial for tailoring

prevention and intervention strategies, aiming to mitigate the

enduring impact of mental illness. Thus, this study was designed

to investigate the feasibility of building an explanatory model of the

recent-onset illness severity, addressing a range of premorbid

potential precursors. Even though there is an ongoing debate on

how to conceptualize illness severity (e.g., number of symptoms,

their frequency, persistence, functional disability, or quality of life)

(36), for this study it was operationalized through general

psychiatric symptomology. Specifically, we investigated premorbid

objective and subjective dimensions of participation in daily life

occupations, sensory processing, and cognitive functions as markers

of the recent-onset mental illness severity. Relying on previous

knowledge in the field of mental health, this study is grounded on

the International Classification of Functioning, Disability, and

Health (ICF) model (19) and occupational therapy models (18).

This study was designed to provide insights into the onset of mental

illness by addressing symptom severity through an occupational

therapy perspective. This perspective posits that engagement in

occupations is a crucial component of health with a mutual bi-

directional relationship, and, it is a result of a dynamic interplay

between personal factors, occupations, and the environment (18).

Additionally, the study incorporates tools developed within

occupational therapy to reflect its unique areas of concern and

expertise, addressing both the objective and subjective dimensions

of participation across broad areas of occupation and sensory

modulation. Recent onset illness severity is important for future

illness trajectory, including general health outcomes, well-being,

and daily life participation (4–7). The recent onset of mental illness

is a sensitive situation that requires careful consideration to

determine the appropriate treatment intensity. Inadequate

treatment may fail to meet the individual’s needs, potentially

leading to the development of a chronic condition. Conversely,

overly intense treatment may discourage individuals who may

already be ambivalent about mental health interventions and

exceed the resources of the health service. Identifying a

population at risk can facilitate targeting those who need of more

intense intervention, including, for example, occupational therapy

intervention. Thus, the aim of this pilot study was to investigate

premorbid objective and subjective dimensions of participation in

daily life occupations, as well as sensory and cognitive functions as

potential markers of the recent-onset mental illness severity.

The results of the study may help to distill the role of the

occupational therapy within mental health workforce acting for

prevention and early intervention. These by revealing the

contribution of information on participation patterns and sensory

modulation―areas of professional proficiency―to the early

detection of the most vulnerable population with recent mental
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illness onset. Understanding factors enabling early identification

may expand the knowledge on the mechanisms of illness formation

thereby offering possible avenues for prevention and early

intervention with this population.
2 Methods

2.1 Study design

This cross-sectional study involved people with recent-onset

psychiatric illness who were recruited through convenience sampling.
2.2 Participants

Fifty participants (men: N=26, 52%; women: N=24, 48%), aged

18–40 (M=26.2, SD=5.8) with recent-onset mental illness were

recruited from intensive services of two regional mental health

centers (differing geographically). For this study, recent-onset was

defined as a first-time formal diagnosis of any psychiatric disorder

illness based on the ICD-10 criteria. The diagnosis was validated at

discharge. The participants were admitted either to secured wards

(N=23, 46%), open wards (N=13, 25%), or intensive day-care

programs (N=14, 26.9%), received stable medication for at least

two weeks at recruitment and were admitted for less than 12 weeks

(inclusion criteria). The median duration of the treatment in days

was 29 (IQR: 18–52). Individuals who had previous contact with

psychiatric services (except for contact in the last six months which

did not lead to a diagnosis), and had a history of previous use of

psychiatric medication and substance use disorder were excluded

from the study. In addition, people with neurological and physical

health conditions that limit participation in daily occupations and

cognitive functioning were excluded from the study.

Diagnoses included psychotic spectrum disorders (N=25, 50%),

affective disorders (N=19, 38%), anxiety disorders (N=3, 6%), and

personality disorder (N=3, 6%). The participants had an average of

12.4 years of education (range 8–16, SD=1.8), were mostly

unemployed, and lived in urban areas (Table 1).

Sample size calculation was based on the study of Torgalsbøen

et al. (16). using an association between neurocognitive general

status at baseline in the first episode of schizophrenia and general

functioning at 6 months as an indicator of illness outcomes. Based

on the reported correlation coefficients 0.3<r<0.5, the minimal

number of participants in the study was defined as N=26 with a
= 0.05 and a power of 0.85 (G*Power software). Since the current

study was intended to address a range of diagnosis and explanatory

factors, we doubled the sample size (N=50).
2.3 Measurements

To meet the study aims, we measured illness severity, premorbid

cognitive functioning, thinking patterns, sensory modulation,

objective and subjective dimensions of participation in a range of

daily-life occupations, and current neurocognitive status.
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2.3.1 Illness severity
Clinical Global Impression (CGI) (37) is a commonly used tool

for evaluating mental illness severity based on clinician reports. The

illness severity sub-scale (CGI-S) is rated on a 7-point scale ranging

from 1 (“normal, not at all ill”) to 7 (“among the most extremely ill

patients”), based on clinical judgment and experience with the same

psychiatric conditions. The CGI-S was found to be sensitive to

many diagnoses (38). Its validity was demonstrated compared to

well-established psychiatric tools such as Brief Psychiatric Rating

Scale (0.41<r<0.74), Positive and Negative Syndrome Scale

(0.54<r<0.68), and Hamilton Rating Scale for Depression

(0.79<r<0.86). In addition, inter-rater reliability (r = 0.66) was

reported (39).

2.3.2 Sensory modulation
Sensory Responsiveness Questionnaire- Intensity Scale (SRQ-

IS) (29) was used to evaluate sensory modulation patterns as a trait.

This self-report questionnaire addresses the intensity of responses

to daily life non-painful sensations based on predefined daily life

scenarios. The measure consists of 58 statements, involving each

sensory stimulus in one of the following modalities: auditory, visual,

gustatory, olfactory, vestibular, and somatosensory stimuli

excluding pain. The items are worded in a manner attributing a

hedonic or aversive response to the sensory scenario. The

participants are required to rate the intensity of the response to

the stimulus described on a Likert scale ranging from 1 (“not at all”)

to 5 (“very much”). The SRQ intensity scale elicits two scores: SRQ-

Aversive (32 items) and SRQ-Hedonic (26 items) (29). Scores are

calculated as means in each scale. Identifying SMD via one or both

scales is based on normative data cut-off scores, indicating sensory

over-responsiveness (SOR) or sensory under-responsiveness (SUR)

(40). The SRQ has been demonstrated to have content,

discriminant, criterion, and construct validity, as well as internal

consistency (Cronbach a= 0.90–0.93) and test-retest reliability (r=

0.71–0.84; P < 0.001–0.005) (29).
2.3.3 Cognitive functioning
Montreal Cognitive Assessment (MoCA) (41) was used to

evaluate current neurocognitive status. The MoCA is a brief

screening tool, widely used in research and clinics, aimed to

assess mild cognitive impairment based on the following cognitive

functions: executive functions, visuospatial abilities, short-term

memory, language, attention, concentration, and working

memory; and temporal and spatial orientation. A maximum score

of 30 points indicates intact neurocognitive functioning (41). The

test has high test-retest reliability (r =0.92, p<0.001), internal

consistency (Cronbach alpha=0.83), and criterion validity, which

was established in comparison to MMSE (r=0.87, p<0.001) (41).

Cognitive Failure Questionnaire (CFQ) (42) and Cognitive

Biases Questionnaire (CBQ) (22) were used to investigate

premorbid cognitive functions. The CFQ is a self-report

questionnaire that consists of 25 items that address cognitive

errors or lapses in perception, attention, memory, and motor

action through everyday life activities. The responder is asked to

rate the frequency of occurrence using a 5-point Likert scale (0 –
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Never, 4 –Very often). The highest score (100 points) represents the

lowest occurrence of cognitive failures. Given the type of activities

covered by the CFQ, which reflect prolonged situations in an

individual’s everyday life (e.g., forgetting medical appointments

and leaving important letters unattended for days), we used this

measure as an index of premorbid cognitive functioning in daily life

(43). The CFQ has sufficient test-retest reliability (0.80<r<0.82),

internal consistency (Cronbach’s alpha = 0.91), and construct

validity (44). The CBQ is a self-report questionnaire aimed to

identify five types of thinking distortions: Jumping to Conclusions

(JTC), Attribution, Dichotomous Thinking, Catastrophizing, and

Emotionally Based Reasoning (22). The questionnaire consists of 30

statements that describe everyday situations, equally divided into

two themes: Anomalous Perception (AP) and Threatening Events

(TE). The participant is asked to imagine him/herself in each

situation and choose the option that best describes his/her

patterns of thinking about the situation. The scoring ranges from

1 (absence of bias) to 3 (likely presence of bias). The CBQ has test-

retest reliability (r=0.96), internal consistency (Cronbach’s alpha =

0.89), and construct validity based on comparison with the

Cognitive Style Test (0.77–0.85) (22).

2.3.4 Participation patterns
Adult Subjective Assessment of Participation (ASAP) (45) is a

self-report questionnaire aimed to evaluate participation patterns in

everyday life activities by the following dimensions: diversity,

intensity, satisfaction, enjoyment, with whom the occupations

occur and where. The questionnaire addressed 52 activities,

organized into 9 categories. In this study, we collected data on the

objective participation dimensions of the participation diversity and

intensity, as well as the subjective participation dimension of

enjoyment. The data on these participation dimensions was

collected as follows: the participation diversity was measured by

the number of activities participated in, the intensity was calculated

based on the reported frequency of actual participation in activities

(7-point scale: 1 – once time within the period; 7 – several times a

day; and 2 additional ratings for (a) activities that have not done

before and not doing currently, and (b) activities that have done in

the past, but not doing currently), and enjoyment―rating of the

subjective experience on a 6-point Likert scale (0 – did not enjoy, 5

– enjoy very much). The participants were asked to report on the

participation during 4 consequent routine months in 5 target

occupation categories: domestic life, recreational activities,

entertainment, educational activities, leisure and sports activities,

and quiet recreation. Test-retest reliability ranges from 0.553–1 for

different categories. Exploratory factor analysis approved a factor

solution indicating sufficient construct validity. In addition, the

ASAP was found to discriminate between groups of individuals with

different types of health conditions and the control group (45).
2.4 Procedures

The Institutional Review Board of two regional mental health

centers approved the study (0042-15-GEH and 102-16/4-14). The

research team which consists of 2 occupational therapists
Frontiers in Psychiatry 05
approached individuals who met the inclusion and exclusion criteria.

Those who agreed to participate in the study and provided written

informed consent to participate following an explanation of the study’s

aims and procedures were enrolled. The study procedures lasted 90

minutes, which could be divided into two shorter sessions over three

days, according to the participants’ will. The participants completed a

demographic questionnaire first, followed by questionnaires in a

counterbalanced order: the SRQ, ASAP, CBQ, and CFQ. Finally, the

MoCA test was administered. The CGI was completed by the research

team (two occupational therapists) concurrently with the

administration of the other instruments. The team conducted a

session to establish inter-rater reliability, during which they rated five

subjects and achieved an agreement level of 90%”.

The research team of 2 occupational therapists approached

individuals who met the inclusion and exclusion criteria. The CGI

was completed by the research team who were previously trained

for its completion and conducted session.
2.5 Data analysis

Descriptive statistics was used to characterize the study

participants for their demographic data and the study variables.

Based on the SRQ scores, the study participants were classified as

having SMD of hedonic type, SMD of aversive type, and non-SMD.

The data distribution was explored with the Shapiro–Wilks test,

indicating normal distribution for all the measurements except for

the CBQ total score. The Pearson correlation coefficient was used to

investigate the association between the variables. Differences

between the groups of the illness severity in demographic data

and CBQ total score were explored with the Kruskal–Wallis test due

to the type of data distribution. Other between-group differences

were analyzed with one-way ANOVA. In addition, the effect size

metric (h2) was calculated for all comparisons. Discriminant

analysis, a multivariate statistical technique, was used to

investigate the best combination of independent variables

explaining the separation between the groups of illness severity.

The separation is measured by the distance between the means of

the groups and their variance. The accuracy of the best-fit

discriminant function is represented through various statistic

parameters including classification rates. Such a function may be

used as a model for predicting the group membership of a new

observation (46). We applied discriminant analysis with a stepwise

method to build the model. The independent variables for the

discriminant model were selected based on the results of the

foregoing analyses. The data was analyzed using SPSS-28 (IBM)

and the level of statistical significance was set at.05.
3 Results

3.1 Illness Severity and associated factors

The illness severity, as measured with CGI-S, varied among the

study participants from minor mental illness (N=16, 32%), mild
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illness (N=26, 52%), moderate illness (N=7, 14%) up to marked

illness (N=1, 2%) with Median= 3 (IQR: 2–3).

The correlational analysis indicates an association between the

level of psychiatric illness and diversity of participation (r=-0.33,

p<.05). The higher the level of symptomology after illness onset the

lower the diversity of participation that preceded the illness onset.

In addition, we found a correlation between illness severity and

specific cognitive biases due to anomalous thinking (r=0.38, p<.01)

and emotional reasoning (r=0.288, p<.05), even though no

association was found with the total CBQ score (r=0.11, p>.05).

Higher scores of specific cognitive biases were associated with a

higher level of symptomology. No correlation was found with

additional demographic factors, participation dimensions, MoCA

score, cognitive failures, and sensory modulation indices

(-0.15<r<0.24, p>.05).

For an in-depth investigation of illness severity, we combined

participants with moderate and marked illness severity into one group.

No differences were found between the three groups of illness severity

(minor, mild, and moderate and marked) in demographic and illness-

related variables (Table 1). However, the groups differed in the

premorbid cognitive functioning as measured by the CFQ and in the
Frontiers in Psychiatry 06
diversity of participation (Table 2). Post hoc analysis revealed

differences in CFQ scores between the mild and moderate/marked

illness groups while the source of the difference in the participation

score is a discrepancy between the moderate/marked illness group and

each one of the two other groups. No differences were found in current

cognitive status, cognitive biases, or participation frequency and

enjoyment (Table 2). In addition, no statistically significant difference

was found between the three illness severity groups in the sensory

modulation type distribution (SMD versus non-SMD: c2(2)=5.46,
p=.065; SMD by types: c2(4)=5.9, p=.21) (Figure 1). Of note, based

on the ES metrics, the trend for the difference was demonstrated in the

premorbid cognitive biases of dichotomous thinking and emotional-

based reasoning, as well as in premorbid hedonic and aversive sensory

patterns (Table 2).

The analysis of differences by areas of occupations before illness

onset revealed similar patterns of participation between the groups by

the illness severity (0.1<H(2)<4.2, p>.05), except for diversity of

recreation and leisure activities (F(2,47)=3.8, p<.05). The results stem

from the difference between both groups of milder illness severity,

where participation diversity was higher, and the group of moderate

and marked severity, according with post-hoc analysis (Figure 2). ES
TABLE 1 Demographic and illness-related data by illness severity groups (N=50).

Minor
(N=16)

Mild
(N=26)

Moderate and
marked (N=8)

Between-
groups differences

Gender

Man 7 (43.8%) 17 (65.4%) 2 (25%) c2 (2)=4.64

Woman 9 (56.3%) 9 (34.6%) 6 (75%)

Place of living

Urban 15 (93.8%) 23 (88.5%) 6 (75%) c2 (2)=5.47

Not-urban 1 (6.2%) 3 (11.5%) 2 (25%)

Job in past 6 months

Yes 6 (37.5%) 13 (50%) 2 (25%) c2 (2)=1.77

No 10 (62.5%) 13 (50%) 6 (75%)

Diagnosis at discharge

Psychotic disorders 6 (37.5%) 15 (57.7%) 4 (50%) c2 (6)=5.3

Affective disorders 9 (56.3%) 7 (26.9%) 3 (37.5%)

Anxiety 0 2 (7.7%) 1 (12.5%)

Personality disorders 1 (6.3%) 2 (7.7%) 0

Type of service

Day treatment 5 (31.3%) 7 (26.9%) 2 (25%) c2 (4)=5.76

Open ward 1 (6.3%) 10 (38.5%) 2 (25.5%)

Close ward 10 (62.5%) 9 (34.6%) 4 (50%)

Median (Range) Median (Range) Median (Range) Statistics ES

Age 26 (21.5–30) 26.5 (22.75–30.25) 22 (20–27.75) H (2)=2.1 .05

Education (years) 12 (11.25–14.75) 12 (12–13.25) 12 (12–12.75) H (2)=0.02 0

In-patient staying duration (days) 21 (16–36.5) 34.5 (20.5–55.25) 27 (24–54.5) H (2)=3 .05
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metrics suggest possibility for a similar trend of lower participation

diversity in domestic life activities, learning and applying knowledge

activities, and quite leisure activities among participants with moderate

and marked severity (0.8< h2<1). In addition, effect size metrics suggest

a trend for difference in several areas where the activities were stopped,

i.e., quiet leisure and learning and applying knowledge (0.5< h2<0.8),
and enjoyment in these areas (0.6< h2<0.8) (Figure 2), while those with
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minor illness tend to report experiencing lower enjoyment and more

terminated activities.

Secondary analysis, comparing the two main types of diagnosis:

psychotic spectrum disorders (N=26, 50%) and affective disorders

(N=14, 26.9%). We found statistically significant differences in SRQ

aversive score (U=75, p<.01) and CFQ score (U=91, p<.05) solely.

Specifically, individuals with affective disorders reported higher
FIGURE 1

Sensory modulation pattern distribution in the minor, mild, and moderate, and marked illness groups. SMD, sensory modulation dysfunction.
TABLE 2 Participation, cognition, and sensory modulation indices by illness severity groups (N=50).

Minor (N=16) Mild (N=26) Moderate and
marked (N=8)

Between-
groups analysis

Median (Range)/
M(SD)

Median (Range)/
M(SD)

Median (Range)/
M(SD)

Statistics p.value Effect
Size

Cognitive measurements

MOCA 25.5 (3.6) 24.9 (3.9) 23.7 (3.9) F (2)=0.5 .62 .02

CFQ 48.7 (18) 39.5 (13.9) 60.25 (16.1) F (2)=5.8** .006 .2

CBQ

Total Score 40 (37–44) 43 (39–47) 48 (39–55) H (2)=3.2 .51 .03

Threatening events 23.3 (6.3) 22.6 (4.5) 25.6 (6.9) F (2)=0.8 .46 .04

Anomalous perception 19.9 (4.2) 20.4 (3.4) 21.6 (2.4) F (2)=0.5 .6 .02

Attribution 8.1 (1.5) 8.1 (1.45) 7.4 (0.8) F (2)=0.7 .51 .03

Catastroph. 8.7 (2.4) 8.4 (1.7) 9 (1.6) F (2)=0.3 .73 .01

Dichotomous thinking 8.1 (2.2) 7.9 (2) 10.1 (1.95) F (2)=3.1 0.055 .12

Jumping to conclusions 10 (3) 9.8 (2.5) 10 (2.5) F (2)=0.02 0.99 .00

Emotionally based reasoning 8.3 (2.7) 8.6 (1.8) 10.6 (2.8) F (2)=2.5 .095 .09

Sensory modulation aspects – SRQ

SRQ- Aversive 2.3 (0.46) 2 (0.47) 2.4 (0.73) F (2)=1.9 .19 .08

SRQ- Hedonic 2.3 (0.54) 2.2 (0.54) 2.7(.74) F (2)=2.3 .062 .1

Participation dimensions – ASAP

Diversity 19.7 (8.8) 18.9 (8.7) 9.9 (9) F (2)=3.8* .029 .14

Intensity 3.4 (1.2) 3.2 (1.65) 2.8 (2.5) F (2)=0.4 .7 .02

Enjoyment 4.5 (0.64) 4.7 (0.8) 4.8 (1.4) F (2)=0.56 .57 .03
fr
*p<.05; **p<.01; ASAP, Adults Subjective Assessment of Participation; CBQ, Cognitive Bias Questionnaire; CFQ, Cognitive Failure Questionnaire; MOCA, Montreal Cognitive Assessment; SRQ,
Sensory Responsiveness Questionnaire.
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scores on the SRQ-Aversive scale (Psychotic spectrum: Median=1.9,

IQR: 1.7–2.1; affective disorders: Median=2.4, IQR: 2.1–2.9) and

higher frequency of cognitive failures (Psychotic spectrum:

Median=40.5, IQR: 31.3–43.8; affective disorders: Median=47.5,

IQR: 36–62.8).
3.2 Illness severity — explanatory
multivariate analysis

A two-step discriminant analysis was performed using two

independent variables that showed statistically significant

differences between illness severity groups: cognitive failures

(CFQ) and participation diversity. Additionally, the SRQ hedonic

score was included in the regression model due to its high effect size

for the group differences, even though it was not statistically

significant. The first step includes CFQ (Wilks’ L = .8, p=.006)

and the second step includes, in addition, the participation diversity

(Wilks’ L = .68, p=.001). The final discriminant function within two

measurements (CFQ and participation diversity) was significant

(Wilks’ L = .68, c2(4) = 17.7, p=.001) explaining 92% of the variance

of the latent variables within a discriminant function (canonical

correlation is 0.55). In contrast, the additional discriminant

function with SRQ score explained the rest of the variance (8%,

canonical correlation=0.19) and was not found to be statistically

significant, as could be expected (Wilks’ L = .96, c2(2) = 1.66,

p>.05). The best fit discriminant function has the largest

relationship with CFQ (standardized coefficient of.83), followed

by participation diversity ((standardized coefficient of.67). Increase

of 0.05 in cognitive failures and decrease of 0.08 in participation

diversity increase together the probability to have a more severe

illness symptoms. The discriminant function was found to classify

correctly 88.5% of mild illness, 62.5% of moderate and marked

illness severity, and only 6.7% of minimal illness with a general rate

of correct classification of 59.2%.
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4 Discussion

The severity of recent-onset mental health condition is a

precursor of future illness course (4–7) and guides the clinical

practice directed to ameliorate the long-term consequences of

mental illness (1, 2). This study has addressed the general level of

psychiatric symptomology to meet unique characteristics of recent

illness onset. Being grounded in the staging and transdiagnostic

approaches, the study focused on investigating the severity of

recent-onset illness precursors aiming to address the challenge of

early detection. This pilot study suggests a model to explain recent-

onset illness severity across three levels: minor, mild, and moderate,

and marked. However, it should be noted that this model is more

sensitive to detecting more severe illness and may not effectively

indicate minor illness. The extent of self-report on cognitive failures

in everyday activities and limitations in the diversity of participation

in daily life before the illness onset were found to be indicators of

severity of recent-onset illness.
4.1 Cognition

Our findings add to the existing literature, demonstrating that

the extent of premorbid cognitive impairments, as reported by the

participants, is indicative of illness severity at an early stage. The

report on cognitive errors or lapses in daily life situations, as

measured with the CFQ, was sensitive for detecting the severity of

illness. The representation of cognitive skills in daily life situations

as reflected by the CFQ, aligns with the concept of functional

cognition (47). Functional cognition has been indicated as an

important target for measurement and health care, given its

importance for positive health outcomes and everyday life in a

range of populations (47); and it is one of the core targets for the

evaluation and intervention by occupational therapists (47).

Previous research on functional cognition in mental health has
FIGURE 2

Participation dimensions by areas of occupations in study groups (the ASAP score) (N=50). ASAP, Adults Subjective Assessment of
Participation; *p<.05.
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addressed mainly populations with prolonged mental illness,

demonstrating its contribution to health status and functional

outcomes (e.g., 48, 49). This study contributes to existing

knowledge by demonstrating the importance of functional

cognition for health as early as the initial phases of mental health

conditions’ development. The findings further support the staging

approach and underscores the relevance of occupational therapy

theories and practices in this context. Within the recent onset of

mental illness, the sensitivity of self-report on premorbid functional

cognition to future illness severity can be further understood based

on previous research on (1) the high prevalence of neurocognitive

deficit among individuals at risk for the development of mental

illness (15, 20), and (2) longer-term functional implications of

neurocognitive impairments at onset (8).

Report on specific cognitive biases of “anomalous thinking” and

“emotional reasoning” correlated with the illness severity index.

The findings on the association of thinking patterns with illness

severity are in line with the previous literature (16). Indeed, not-

typical thinking patterns about the world and events has the

potential to contribute to the symptoms’ formation in a range of

mental health conditions (16, 21, 23, 25). Still, the Cognitive Biases

Questionnaire was not specific enough to properly distinguish

between the levels of severity. This suggests either a limited

sensitivity of the tool or the possibility that the cognitive biases,

as reported by the participants, are a general faculty in mental

health conditions, rather than a specific attribute of some level of

severity. In addition, the contradiction in the literature may stem

from the timing of evaluation of cognitive biases across the studies:

before the illness onset and formal diagnosis or after it; or, which

type of cognitive bias was addressed: those occurring here and now

versus premorbid patterns.

Additional findings highlight the importance of considering the

timeline of evaluation. We found that current neurocognitive status

was less indicative of the illness severity than premorbid

neurocognitive functioning in daily life activities. Given that the

modeling of the severity of recent illness onset is in its infancy, we

suggest that this finding reveals the unique stage characteristics.

First, a performance-based measure of neurocognitive status in the

sub-acute stage, as was done in the current study, may still be less

representative of the actual decline in cognition being blurred by the

general context of coping with recent-onset mental illness. On the

other hand, the self-report grounded on specific daily life

occurrences may be a reliable source for gathering information on

objective phenomena. Still, little congruency with findings on the

role of the neurocognitive current status in the explanation of

prolonged illness severity and emerging illness onset (7, 8, 15, 20)

may stem from the research procedures. While most previous

studies used comprehensive batteries with the potential to capture

nuanced fluctuations in cognitive functions, this study involves a

screening neurocognitive test only. In addition, the studies in

prolonged illness addressed disability level, including independent

living, employment status, or quality of life as an outcome measure

(7, 36), rather than a general estimation of illness severity as was

done in the present study.
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4.2 Sensory modulation

To the best of our knowledge, this study was the first to

investigate sensory modulation alterations in the context of

recent-onset mental illness severity. Following previous studies

with serious mental illness (27, 28), we found high rates of SMD

in the population with recent illness onset, based on their self-

report. Indeed, altered sensory modulation suggests living

continuously with an aversive experience evoked by everyday

typical, non-painful sensations or omitting important internal

(body) signs and external (environment) information (31). Living

with sensory alterations can lead to misinterpretations of reality.

Consequently, individuals’ reactions to situations might be

inappropriate according to social standards, which often fail to

account for the invisible challenges of SMD. Alternatively, reactions

may be socially acceptable but require individuals to endure

discomfort. Both scenarios have a potential to be distressing and

resource-intensive (27, 28). Indeed, it has been suggested that SMD

may interfere with a coherent sense of self (50) and contribute to the

formation of mental illness with symptoms of anxiety, avoidance,

mood alteration, and even psychosis and dissociation (27, 28, 30,

50). The impact of SMD may be even more prominent given its

involvement in additional processes, such as cognitive impairments.

Proper cognitive processing requires intact input (51). In this light,

SMD may contribute to cognitive failures and biases, such as the

interpretation of events as threatening, as well as provoke

catastrophic, attributional, and dichotomous thinking, interrupt

reasoning and conclusion-making, and generally alter cognitive

basic functions of attention (31, 52). Surprisingly, in this current

study, self-report on SMD was not statistically distinctive within

any of the illness severity groups neither in prevalence nor in

specific type, even though effect size metrics suggested group

difference trends. These findings imply that regardless of the

mental illness severity level, SMD is a general attribute across

mental health diagnoses. However, a prospective study that

monitors sensory regulation processes throughout developmental

stages until the onset of mental health conditions is required to

deepen our understanding of the impact of SMD on the severity of

recent illness onset.
4.3 Participation patterns

This study contributes to the existing literature by investigating

participation in a range of areas of occupation through various

activities by both objective and subjective dimensions before the

mental illness onset based on self-report. Our findings expand

previous reports on the contribution of premorbid employment,

educational status, and general functional status to future illness

trajectory (6, 14, 17). We demonstrated that lower participation

diversity in a range of occupations including domestic life activities,

learning and applying knowledge, and the scope of leisure activities,

which precede the illness onset according with the participants

report, is a reliable indicator of more severe illness. These findings
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further validate the importance of participation in occupations and

activities for health and well-being (8, 9, 14, 33).

The particular difference between the groups of illness severity

was found in recreation and leisure activities including, wandering

around the home for leisure, visiting cultural and sports events,

visiting family and friends, hosting, going out to dine, day trips, or

overnight vacation. The findings are of importance since all these

activities were recognized by individuals with mental illness in

previous research as crucial for health, and they are in general

under-attained (32, 33). The vulnerability of these activities to

mental state fluctuations stems from their nature. These activities

are non-obligatory and self-guided, requiring intrinsic motivation,

self-organization, planning, and additional efforts to pursue, all

these capacities were found to be affected by prolonged mental

illness (3), at the onset of mental illness (8, 17), but also altered

before the illness onset, as it was reported in the current study.

Being indicative of mental health deterioration, recreation, and

leisure activities have no recognized standards, posing difficulty in

the detection of decline.

The findings of this pilot study suggest that additional differences

between the groups in various participation indices may emerge in

future research. This is evidenced by large effect size (53–55) in

between-group differences in domestic life activities, learning and

applying knowledge activities, and quiet leisure activities with the

trend to be inferior in moderate illness as early as in the period

preceding illness onset. Of note, these differences did not reach

statistical significance and should be considered with caution, even

though they are analogous to differences in prolonged stages ofmental

illness (7). Interpretation of effect size metrics expands our

understanding of the discriminant quality of the participation

diversity. From a developmental perspective, the possibility for a

reduction in participation diversity is of particular concern among

young adults, given the importance of leisure activities, learning, and

applying knowledge, as well as practicing domestic life activities for

personal formation and successful transition into adult life (33). Initial

indications of between-group differences were seen in the report on a

number of terminated activities in areas of quiet leisure, learning, and

knowledge application, as well as in the level of enjoyment derived

fromparticipation in these areas.While the trendofdifference between

the groups was discerned solely through effect size metrics and was

inconclusive, it does offer some insights. It hints that individuals with

more severe mental illness tend to stop less quiet leisure activities, but

this specific type of activity was less enjoyable for them. In addition,

they may tend to discontinue learning and applying knowledge

activities, which were more enjoyable for them. These patterns of

particular concern give importance to participation in activities with

health-promoting experience (32, 33, 35) and ahigh risk of becoming a

constant participation pattern of disengagement from health-

supportive activities and transition to the prolonged stage of the

illness (14, 56). Still, this study failed to demonstrate a clear

contribution of the subjective participation dimension to the

distinguishing between the groups of illness severity.

Interestingly, despite the general low intensity/frequency of

participation that was reported, no differences were found between

the groups in this index. The results may stem from the sample size in

each group. Still, they may suggest that before the onset of mental
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illness of any severity, people can keep the frequency of engagement,

possibly at the expense of diversity. Alternatively, activities in which

they maintain the involvement, predefine the frequency, and, thus,

support the participation despite the changes preceding the illness

onset. These findings support arguing for a need for a nuanced

approach to the analysis of objective and subjective indices by areas

of occupations to avoid misinterpretation of the participation patterns,

and, thus, misidentification of the severity of recent-onset

mental illness.

The model, proposed by this study, was not sensitive to minimal

illness severity. Most of the individuals indicated by the staff with

minimal illness were classified by the model with either mild or

moderate levels of the illness. Three variables were enrolled in the

model representing three concepts: functional cognition, everyday

participation, and sensory modulation. These constructs were

selected based on the knowledge of prolonged mental illness and

transition into the illness, and initial statistical analysis. It may be

that there are specific nuances of minimal illness versus other types

of severity at illness onset, which are not prominent within existing

literature, and/or were not captured by this study. For example,

social cognition which has extensive evidence (24), and

environmental factors were not addressed in the study. In

addition, it may be that some of the measures, that were managed

in the study (e.g., neurocognitive status screening tool), were not

sensitive enough to differentiate between the groups. The

implication of these findings will be further addressed in the

conclusions. Additional intriguing findings were that, in contrast

with the previous research, demographic factors of level of

education, employment status, area of living, and living situation,

were not indicative of the illness severity underscoring the

uniqueness of this illness stage albeit certain similarities. In

addition, no difference in the study variables of cognitive

functioning, participation, and sensory modulation was found

between two groups of major psychiatric diagnoses: psychotic and

affective further supporting the transdiagnostic approach. Still,

there was no difference in the illness severity by diagnostic groups.
4.4 Implications for occupational therapy

This study reveals that alterations in objective and subjective

participation dimensions and reduced functional cognition may be

hallmarks for those who is going to develop more serious mental

illness. The study highlights the most sensitive dimensions and areas

of participation, emphasizing the need for comprehensive evaluation

and in-depth analysis. A warning sign is a decline in participation

diversity, coupled with the extent of given-up activities, rather than

changes in participation intensity. Additionally, a decrease in the level

of enjoyment with participation may serve as a warning indicator.

The most sensitive area of occupation across various dimensions is

leisure entertainment activities. Two other occupational areas of

concern, where a restriction in participation should be noted, are

domestic life activities and learning and applying knowledge. These

findings suggest that occupational therapy can provide pivotal

information for the early identification of the most vulnerable

populations by assessing these factors using tools developed within
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the profession. Therefore, occupational therapy should be an

integrated part of the relevant teams.
4.5 Study limitations

The findings should be considered in light of the study’s

limitations. The CGI was administrated by two clinicians from the

research team. Thismethod of administration enables standardization

and reduces the risk of inter-rater variability, still it may be a source for

biases within the rating due to limited knowledge of the participants

and the potential impact of other tests’ results on the judgement. These

biases may obscure the associations between the measurements. The

sensitivity of the model to indicate minimal illness severity was

negligible. Even though it is less constraining for clinical practice,

given the importance of detecting the most severe illness, further

research addressing additional factors with in-depth measurements is

needed. The sample size was relatively small regarding the number of

investigated parameters. The considerable variability among

participants has posed challenges in achieving statistically significant

differences between groups, with some differences being discerned

solely through effect size metrics seriously limiting the strength of the

findings. The groups of both the illness severity and diagnosis were

unequal for the number of participants. Together these affect the

overall discriminant quality of the model, which was, as had been

reported, significant, but relatively low,being less indicativeofminimal

illness severity. Next, we used screening cognitive measurements

limiting to the general evaluation of the constructs. Some additional

factors that have the potential to contribute to the illness severity were

eliminated by the research procedures (e.g., substance use) or

unaddressed (e.g., childhood trauma), limiting the possibility to

capture their impact. In addition, due to the characteristics of the

investigated population, the data on participation, sensory

modulation, cognitive failures, and biases were collected

retrospectively through self-report, thus, its quality might be affected

by timing and mental illness onset, and, it may represent early state of

the illness rather than premorbid situation. Moreover, premorbid

cognitive functioning was evaluated based on self-report. Subjective

reporting can reflect self-perception of cognitive function rather the

functioning itself. It is recommended to conduct a prospective study

assessingparticipation, sensorymodulation, and cognitive functioning

before the onset of mental illness using both self-reported and

performance-based measurements, followed by tracking illness

severity after onset. This will help confirm the predictive quality of

the proposedmodel and further expand our understanding of relevant

factors and their sensitivity.
4.6 Conclusion

Early detection of more severe illness may be helpful for early

intervention and prevention to ameliorate the long-term impact of

mental illness on the individual and the whole community. This pilot

study focused innovatively on the investigation of markers for the

severity of recent-onset mental illness and contributed evidence for

building predictionmodels. The findings support the Transdiagnostic
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approach in recent onset, as well as the staging approach. The study

provides further support for the extent of cognitive biases and sensory

modulation dysfunction, as was indicated based on self-report, in

populations with recent onset suggesting their contribution to the

illness formation. Still, the explanatory quality of these factors for

recent illness severity has not been proven. The same is true for most

demographic and illness-related factors, including diagnosis, part of

themwere previously established as associated with illness onset or its

severity in prolonging stages.Themost effectivemarkerswere found to

be the level of functional cognition and limited diversity of

participation in daily life activities, as were reported by the

participants. The findings on the importance of an in-depth

assessment of functional cognition and participation for the

identification of a vulnerable population, delineate the unique role of

occupational therapy within forces acting to mitigate the impact of

serious mental illness. Moreover, the study offers initial empirical

support for potential avenues for preventive interventions by

occupational therapy, supporting the relevance of existing

professional practices in prolonged mental illness for recent-onset

stage. Still, further research is needed to expand our understanding of

mechanisms to indicate and eliminate severe mental illness onset.
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