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Abstract

Aim: Recent findings suggest that family-focused therapy (FFT) is effective for

individuals at clinical high-risk for psychosis (CHR-P). As outcomes of CHR-P individ-

uals are quite varied, certain psychosocial interventions may be differentially effective

in subgroups. The present study examined change in positive symptoms for CHR-P

individuals at different levels of predicted risk for conversion to psychosis who

received either FFT, a brief form of family education termed enhanced care (EC) or

treatment as usual.

Methods: Participants were drawn from the North American Prodromal Longitudinal

Study (NAPLS2). A subset of NAPLS2 participants completed a randomized study

involving FFT or EC. The present study includes participants from the FFT-CHR sub-

study and non-randomized NAPLS2 participants. Predicted risk of conversion was

calculated using the Individualized Risk Calculator for Psychosis. Robust linear regres-

sions evaluated whether the association between predicted risk of conversion and

positive symptom change differed across intervention groups.
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Results: A total of 94 participants from the FFT-CHR sub-study (FFT-CHR n = 50, EC

n = 44) and 401 non-randomized NAPLS2 participants were included in this study.

There was a treatment group by predicted risk of conversion interaction that

predicted positive symptom improvement: higher risk individuals improved more with

FFT-CHR than EC or the non-randomized NAPLS group, whereas lower-risk individ-

uals did not differ in positive symptom improvement across treatment groups (FFT-

CHR vs EC: P = .03, β = 20.27; FFT-CHR vs NAPLS2: P < .001, β = 28.40).

Conclusions: Intensive treatments such as FFT-CHR may be most appropriate for

individuals at the highest levels of clinical risk for psychosis.
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1 | INTRODUCTION

The clinical high-risk state preceding the onset of psychosis (CHR-P)

is a prime opportunity for early intervention to delay or prevent con-

version to psychosis (Fusar-Poli, Carpenter, Woods, & McGlashan,

2014). Such individuals are distressed (Woods, Miller, & McGlashan,

2001) and treatment seeking (Preda et al., 2002; Woods, Walsh,

Saksa, & McGlashan, 2010). Although on average, CHR-P individuals

who do not convert to psychosis show improvement in positive symp-

toms during the first 6 to 12 months following initial ascertainment

(Addington et al., 2011), it has been shown that specialized early inter-

vention services outperform treatment as usual in improving positive

symptoms, justifying the allocation of research resources toward

developing early interventions (Correll et al., 2018). In recent years,

several studies have examined the effects of both psychosocial and

pharmacological interventions to improve symptoms and reduce con-

version rates in the CHR population (Marshall & Rathbone, 2011).

Multiple meta-analyses have shown modest but promising evidence

for interventions such as cognitive behavioural therapy (CBT), family-

based interventions, antipsychotic medications, and omega-3 fatty

acids (Addington, Devoe, et al., 2019).

Despite an increased effort to identify effective interventions for

CHR-P individuals, it remains to be seen which intervention(s) may be

the most widely beneficial (Davies et al., 2018). The heterogeneous

nature of the CHR-P state may account for the mixed results in these

studies thus far (Cross, Scott, Hermens, & Hickie, 2018; Fusar-Poli

et al., 2016). CHR-P individuals exhibit varying levels of symptom

severity and less than 30% of CHR individuals eventually convert to

psychosis, suggesting that a stepped-care or staging model may better

address a variety of needs during the at-risk period (Addington, Liu,

et al., 2019; Addington et al., 2019; Cannon et al., 2008; Francey

et al., 2010). In order to maximize a staged or stepped-care approach,

risk factors that differentially predict outcomes and responses to

interventions will need to be better understood.

One method of using multiple baseline risk factors in combination

to assess risk is by using an individualized risk calculator. Cannon and

colleagues (Cannon et al., 2016) developed an individualized risk

calculator which uses an individual's baseline positive symptoms, social

functioning, neurocognitive functioning, family history, and trauma his-

tory to estimate the likelihood that a given individual will convert to psy-

chosis within 2 years. All of the variables needed for the risk calculator

can be assessed at baseline, before treatment is initiated. If an individ-

ual's predicted risk of conversion at baseline is systematically related to

his/her response to particular treatments, risk calculators could be

invaluable for informing treatment decisions. In particular, individuals

with higher predicted risks of conversion are likely to require more

intensive interventions, while those with lower predicted risks of con-

version may respond to less intensive therapies.

In the present study, we examine the predictive power of an indi-

vidual's baseline risk score on treatment outcomes in a clinical trial

involving family-focused therapy for individuals at clinical high-risk for

psychosis (FFT-CHR) as compared to enhanced care (EC) (Miklowitz

et al., 2014). FFT is a therapy that was initially established and found to

be effective in bipolar I and II disorder as well as in the at-risk state pre-

ceding the onset of bipolar disorder (Miklowitz et al., 2008; Miklowitz

et al., 2013; Miklowitz & Scott, 2009). It was then adapted for use with

CHR-P individuals (Miklowitz et al., 2014). The therapy focuses on

reducing stressors that may exacerbate a CHR-P individual's symptoms

by providing psychoeducation, enhancing coping, and teaching commu-

nication and problem-solving skills in the family system (Miklowitz et al.,

2014). EC is a treatment-as-usual comparison condition that incorpo-

rates three structured sessions of family psychoeducation.

We have previously shown that while patients randomized to

receive FFT-CHR and EC both improve in positive symptoms from

pre- to post-treatment, those receiving FFT-CHR improve to a signifi-

cantly greater degree compared with those receiving EC (Miklowitz

et al., 2014). In the present study, an unplanned secondary analysis of

the original data, we sought to incorporate individualized predicted

risk into the analysis of symptom outcome in this trial. We hypothe-

sized that predicted risk of conversion to psychosis at baseline would

moderate the differential effect of FFT-CHR vs EC on positive symp-

tom outcome, such that higher-risk individuals would have better out-

comes at 6 months with the more intensive FFT intervention as

compared to EC.



2 | METHODS

2.1 | Participants

The participants were drawn from the second phase of the North Amer-

ican Prodromal Longitudinal Study (NAPLS2) (Addington et al., 2012).

NAPLS2 is an 8-site observational consortium study that aims to study

predictors and mechanisms related to conversion from the clinical high-

risk state to psychosis. Participants were individuals aged 12-35 who

met criteria for a prodromal risk syndrome as determined by the Criteria

of Prodromal States (McGlashan, Walsh, & Woods, 2010) and as mea-

sured by the Structured Interview for Psychosis-risk Syndromes (SIPS)

(McGlashan, Walsh, & Woods, 2001; Miller et al., 2002). Clinical assess-

ments including the SIPS and the Scale of Prodromal Symptoms (SOPS)

(Hawkins et al., 2004)—which is contained within the SIPS—were

administered at 6-month intervals or at the time of conversion to psy-

chosis during the 2-year study. Exclusion criteria included any previous

diagnosis of a psychotic disorder as assessed by the diagnostic and statis-

tical manual of mental disorders (Castillo et al., 2007) diagnosis of a psy-

chotic disorder, any pervasive developmental disorder, current drug or

alcohol dependence, or the presence of a neurological disorder. A subset

of NAPLS2 participants were invited to participate in a randomized study

involving family-focused therapy for individuals at clinical high-risk for

psychosis (FFT-CHR) (Miklowitz et al., 2014). The methods for both the

overall NAPLS2 study and the FFT-CHR sub-study have been described

in detail previously (Addington et al., 2012; Miklowitz et al., 2014).

NAPLS2 participants were invited to participate in the FFT-CHR

sub-study if they lived with or were in frequent contact with a family

member or significant other. Participants were randomized into two

groups to receive either 18 1-hour sessions of FFT-CHR given weekly

and then biweekly over 6 months, or 3 weekly sessions of a brief fam-

ily intervention involving psychoeducation (EC). Sessions 1-6 of FFT-

CHR involved psychoeducation and coping strategies, sessions 7-12

involved communication enhancement training, and sessions 13-18

involved problem-solving skill enhancement training. EC, by contrast,

involved only psychoeducation and coping strategies, which was also

included in the FFT-CHR curriculum (Miklowitz et al., 2014). Partici-

pants completed the SIPS/SOPS at baseline and 6-months.

Though the hypotheses and analyses focus on individuals who were

randomly assigned to treatments in the FFT-CHR sub-study, we also

included as a separate group of non-randomized NAPLS2 subjects who

did not participate in the FFT-CHR sub-study but who completed base-

line and 6-month clinical assessments and had baseline data for calculat-

ing risk of conversion to psychosis. The latter subjects were receiving

treatments in the community and were being monitored for psychosis

risk as part of their participation in NAPLS2 (eg, in addition to being

assessed during regularly-scheduled study visits every 6 months, parents

were asked to notify the study team and study psychiatrists if a subject's

symptoms worsened or if the subject was hospitalized due to symptoms

worsening). Given that they were not randomly assigned to a treatment

condition, their inclusion here is primarily to provide context for the

expected level of improvement associated with community-based, non-

specialty psychological treatments and psychosis monitoring.

The protocols for the NAPLS2 study and the FFT-CHR sub-study

were approved by Institutional Review Boards at all sites (Emory Uni-

versity, Harvard University, University of Calgary, University of Cali-

fornia Los Angeles, University of California San Diego, University of

North Carolina, Yale University and Zucker Hillside Hospital), and all

participants provided informed consent or assent (and parental

informed consent) for minors.

2.2 | Primary outcome measure

For both the FFT-CHR sub-study and the larger NAPLS2 study,

trained raters performed the clinical assessments at each time point.

Raters received training to ensure a minimum criterion for interrater

reliability of kappa = 0.80 across sites (Addington et al., 2007). In the

FFT-CHR study, raters administering clinical assessments were blind

to treatment condition (Addington et al., 2012).

Prodromal symptoms were rated at baseline and 6 months using

the SOPS. The SOPS consists of four subscales: positive, negative, dis-

organized and general symptoms. For the purpose of the present

study, only the positive symptom subscale was used to assess symp-

tom change, as that is the only domain in which a general treatment

effect was observed in the original study. The positive symptom sub-

scale contains five items that are rated on a scale from 0 (absent) to

6 (severe and psychotic) and contain detailed anchors for rating pur-

poses (Miller et al., 1999). The positive symptom composite score

consists of the sum of all items in the positive symptom subscale.

Interrater reliability of the positive symptom composite has been

excellent: a recent review reported that the median reliability coeffi-

cient across 21 published CHR-P samples was 0.88 (Woods, Walsh,

Powers III, & McGlashan, 2019). In the NAPLS2 sample specifically,

cross-site reliability for positive symptoms based on the SOPS ranged

from 0.92 to 0.96 (Addington et al., 2015). Change in positive symp-

toms was the primary outcome of interest and was measured by sub-

tracting the 6-month composite positive symptom score from the

baseline composite positive symptom score. A participant was consid-

ered to have “improved” if the change score was greater than 0.

2.3 | Calculated risk of conversion

Predicted risk of conversion to psychosis was derived using a calcula-

tor based on the NAPLS2 sample (Cannon et al., 2016) which has

been validated in external samples (Carrión et al., 2016; Zhang et al.,

2018). This tool integrates age; positive symptom severity on SIPS

items P1 and P2 (eg, unusual thought content and suspiciousness);

score on the Brief Assessment of Cognition in Schizophrenia symbol

coding test (Keefe et al., 2008); score on the Hopkins Verbal Learning

Test-Revised (Benedict, Schretlen, Groninger, & Brandt, 1998); decline

in social functioning during the prior year as measured by the Global

Functioning Social scale (Cornblatt et al., 2007); stressful life events as

measured by the Research Interview Life Events Scale (Dohrenwend,

Askenasy, Krasnoff, & Dohrenwend, 1978); childhood traumas as



measured by the Childhood Trauma and Abuse Scale (Janssen et al.,

2004); and family history of psychotic disorder in a first-degree rela-

tive to determine an individual's probability of converting to psychosis

over a 2-year period. When the risk calculator was first published, risk

scores of 0.20 or higher showed a higher proportion of converters to

non-converters (Cannon et al., 2016). In the present analysis, individ-

uals with a risk score of 0.20 or higher were considered to be at

higher risk of conversion that individuals with a risk score below 0.20.

2.4 | Statistical analysis

Statistical analyses were performed using R (R Core Team, 2018) and

SPSS software version 25.0 (IBM Corp., 2017). In order to evaluate

the relationship between predicted risk of conversion and change in

positive symptom score, multivariate linear regression analyses were

performed. Due to the non-normal nature of the predicted risk score

distribution, a robust regression method was used to ensure that out-

liers did not carry any undue influence on the outcome variable. Linear

models were performed within treatment groups (eg, within the FFT-

CHR group, within the EC group, and within the non-randomized

NAPLS2 group) to identify the unique role of predicted risk on change

in positive symptom score across groups. A linear model was also per-

formed to examine the effect of the treatment group by calculated

risk score interaction term on improvement in positive symptoms.

One-way ANOVAs and χ2 tests of independence were used to com-

pare baseline variables across groups.

3 | RESULTS

A total of 129 participants were recruited from the NAPLS2 study to

participate in the FFT-CHR sub-study. Of these, 94 completed assess-

ments at both baseline and the 6-month follow-up and had data avail-

able for calculating predicted risk of conversion (FFT-CHR n = 50, EC

n = 44). A total of 635 participants were recruited for NAPLS2 who

were not randomized into the FFT-CHR sub-study but were receiving

psychological treatments in the community such as supportive ther-

apy, school counselling, cognitive behavioural therapy and case man-

agement. Of these participants, 401 participants completed

assessments at both baseline and the 6-month follow-up and had data

available to calculate predicted risk of conversion. Figure 1 shows the

flow of participants and Table 1 summarizes descriptive statistics for

all participants who completed baseline clinical assessments, 6-month

clinical assessments, and baseline assessments of risk scores. Baseline

characteristics including age, gender, baseline positive symptom score,

baseline medication use, psychosocial treatment and predicted risk of

conversion did not significantly differ between the FFT-CHR, EC and

remaining non-randomized NAPLS2 groups. At the 6-month time-

point, a lower percentage of non-randomized NAPLS2 participants

were engaged with specialty or community services as compared to

both the FFT-CHR and EC treatment groups. Within the clinical trial

sample, the number of sessions of individual and group psychotherapy

that patients received outside of the clinical trial was tracked and did

not differ between treatment groups (t = 0.94, P = .34). Patients in the

EC group received an average of 7.5 (SD = 12) sessions of outside

psychosocial therapy and patients in the FFT-CHR group received an

average of 5.97 (SD = 7.8) sessions of outside psychosocial therapy.

As noted previously, subjects in the FFT-CHR condition showed

significantly greater improvement in positive symptoms compared

with those in the EC condition (Miklowitz et al., 2014). Critically, as

shown in Figure 2, there was a differential association between

predicted risk of conversion to psychosis and positive symptom

change by treatment group (FFT-CHR vs EC: P = .03, β = 20.27,

SE = 10.67; FFT-CHR vs non-randomized NAPLS2: P < .001,

β = 28.40, SE = 6.37; EC vs non-randomized NAPLS2: P = .18,

β = 8.13, SE = 9.01). The nature of this interaction effect was such

that among cases with higher predicted risks of conversion, FFT-CHR

was associated with significantly greater improvement in positive

symptoms than EC (or non-randomized community treatment),

whereas at lower levels of predicted risk, the two treatments were

associated with an equivalent degree of improvement in positive

symptoms, and neither was associated with more improvement than

community treatment.

F IGURE 1 Participant flow chart



These findings were further probed using a robust linear regres-

sion model controlling for age, gender and baseline medication status.

Among the FFT-CHR group, predicted risk of conversion was signifi-

cantly associated with change in positive symptom score such that a

higher risk score predicted greater improvement in positive symptom

scores (P < .001, β = 33.68, SE = 6.69). Conversely, predicted risk of

conversion was not associated with change in positive symptom

score in the EC group (P = .18, β = 14.84, SE = 10.96). In the non-

randomized NAPLS2 group, predicted risk score was modestly but

significantly associated with improvement in positive symptoms

(P = .004, β = 5.82, SE = 2.02).

Given that the FFT-CHR and EC groups did not differ on baseline

positive symptom severity, it is unlikely that the differential improve-

ment in positive symptoms among higher predicted risk cases in the

FFT-CHR condition reflects a “regression to the mean” phenomenon.

Nevertheless, to account for the potential covariation of baseline pos-

itive symptom score with change in positive symptom score, baseline

positive symptom score was added to the robust linear regression

model described above. In these analyses, level of positive symptoms

at baseline was significantly associated with improvement in positive

symptoms in the EC (P = .02, β = .69, SE = .29), FFT-CHR (P < .001,

β = .70, SE = .19) and non-randomized NAPLS2 participants (P < .001,

β = .42, SE = .06). After accounting for baseline positive symptom

score, the differential improvement in positive symptoms associated

with higher predicted risk cases receiving FFT-CHR was confirmed.

Further, calculated risk of conversion still significantly predicted

change in positive symptoms in the FFT-CHR group (P = .015,

β = 16.82, SE = 6.67). In the EC group, there continued to be no asso-

ciation between predicted risk and change in positive symptoms when

baseline positive symptoms were covaried (P = .83, β = 2.52,

TABLE 1 Baseline characteristics for FFT-CHR, EC and non-randomized NAPLS2 groups

FFT Group EC Group

NAPLS2

Group

Test

statistic P value

n Mean (SD) n Mean (SD) n Mean (SD) χ2/F (df)

Age 50 17.86 (4.28) 44 17.83 (3.91) 401 18.78 (4.35) F(2) = 1.754 .17

Female, No. (%) 50 18 (36%) 44 19 (43.2%) 401 170 (42.4%) χ2(2) = .95 .68

Baseline antipsychotic use, No. (%) 50 9 (18%) 44 8 (14.1%) 401 67 (16.7%) χ2(2) = .95 .76

Baseline positive symptoms 50 11.84 (3.61) 44 11.23 (3.06) 401 11.67 (3.99) F(2) = 0.324 .72

6-month positive symptoms 50 8.42 (3.90) 44 9.2 (4.58) 401 8.49 (4.53) F(2) = .532 .59

Improvement in positive symptoms from

baseline to 6 months

50 3.42 (5.37) 44 2.02 (5.10) 401 3.18 (4.22) F(2) = 1.496 .22

Predicted risk of conversion 50 .18 (.10) 44 .16 (.08) 401 .17 (.11) F(2) = .451 .64

Received psychosocial treatment prior to

baseline, No. (%)

50 26 (52%) 44 25 (57%) 399 202 (51%) χ2(2) = .62 .73

Received psychosocial treatment at

6 months, No. (%)

49 37 (75.5%) 38 32 (84%) 398 238 (60%) χ2(2) = 12.40 .002

Abbreviations: EC, enhanced care; CHR, clinical high-risk; FFT, family-focused therapy; NAPSL2, North American Prodromal Longitudinal Study.

F IGURE 2 Association of calculated
risk score with improvement in positive
symptoms as measured by the Scale of
Positive Symptoms (SOPS) by treatment
group



SE = 11.88). In the non-randomized NAPLS2 group, predicted risk

score no longer significantly predicted change in positive symptoms

after accounting for baseline positive symptoms (P = .26, β = −2.56,

SE = 2.27). As shown in Figure 3, the above effects were also repli-

cated using repeated measures analyses of variance and stratifying

each treatment group according to low (<0.20) vs high (≥0.20)

predicted risk).

4 | DISCUSSION

To the best of our knowledge, this is the first study to show evidence

for a potential moderator of early intervention efficacy in the CHR-P

population. Predicted risk of conversion to psychosis was shown to

be a significant moderator of positive symptom improvement. Individ-

uals with a higher risk score had a greater reduction in positive symp-

toms with FFT-CHR than EC or individuals who received specialty

services and treatment in the community. Individuals with a lower

conversion risk score did not show a differential improvement in posi-

tive symptom scores across treatment groups. This interaction was

significant even after accounting for baseline positive symptoms.

Thus, CHR-P individuals with higher predicted risks may benefit from

a more intensive, family-focused treatment such as FFT-CHR,

whereas CHR-P individuals with lower predicted risks may benefit

from less intensive psychoeducational treatments such as EC or from

psychological services not specifically developed for the CHR-P

population.

This finding supports a stepped-care approach to early interven-

tion wherein individual risk factors are considered when making and

tailoring treatment decisions (Addington et al., 2019; Addington et al.,

2019). The ability to use clinical tools such as the assessments that

comprise the individualized risk calculator used in this study (Cannon

et al., 2016) is advantageous from an economic and feasibility per-

spective. Although trained raters are required to administer the SIPS/

SOPS and the neurocognitive assessments included in the risk

calculator, these measures circumvent the necessity of expensive and

invasive assay and imaging techniques that have also been used to

understand risk factors for psychosis. The amount of time required

to administer the conversion risk assessments is minimal compared to

the potential benefit of this metric to inform individual treatment

recommendations.

Family engagement in treatment for individuals in the CHR-P

population may be an essential consideration in decreasing contextual

stress that may exacerbate symptoms and increasing support to cope

with and manage symptoms (Thompson et al., 2019). The results from

this study suggest that enhancing family communication and support

may be especially important for the highest-risk CHR-P individuals;

however, the mechanisms underlying this improvement need to be

further elucidated. It is not yet clear whether differential improvement

in the highest-risk individuals receiving FFT as opposed to EC or treat-

ment as usual stems from differing baseline family dynamics, biologi-

cal factors that may predispose certain families and individuals to

improvement with FFT, or simply the length of treatment (18 sessions

of FFT as compared to 3 sessions of EC). As discussed in the original

study findings (Miklowitz et al., 2014), in addition to targeting the

mechanisms of improvement, treatment duration should be directly

matched in future studies to account for the potential that longer,

more intensive treatment result in improvement in the highest risk

individuals due to non-specific factors (eg, attention from a caring pro-

fessional) as opposed to the unique components of FFT.

One limitation of this study is that the number of individuals in

the highest-risk range was less than the number of individuals in the

lowest-risk range. In the NAPLS2 sample, the proportion of converters

to non-converters is higher starting at a risk score of 0.20 (Cannon

et al., 2016). In the FFT subsample, 28% of participants (26 out of 94)

had risk scores of 0.20 or above. In the entire sample including non-

randomized NAPLS2 participants, 29% of participants (142 out of

495) had risk scores of 0.20 or above. Due to the low number of indi-

viduals with risk scores of 0.20 or above, the effect found in this study

should first be replicated in a larger sample to ensure clinical validity.

F IGURE 3 Positive symptom change as measured by the Scale of Positive Symptoms (SOPS) from baseline to 6 months within the highest-
(risk ≥0.20) and lowest-risk (risk <0.20) levels across treatment groups



In addition, future research should take into consideration the lower

base rate of individuals with risk scores above 0.20. Investigators may

consider risk scores when planning recruitment for future CHR-P

intervention studies to better understand how this risk factor may

interact with either FFT or other types of interventions.

This study is an important first step toward understanding moder-

ators of treatment response in the CHR-P population. Future studies

may be able to determine whether the risk calculator score is a useful

moderator of other types of interventions for CHR-P, such as CBT.

Further, a replication study incorporating a larger number of the

highest-risk individuals, and randomized stratification on risk scores to

FFT-CHR or an equally or more intensive psychosocial intervention,

may allow for a better mechanistic understanding of the factors that

influence symptom and functional improvement in individuals at risk

for psychosis.
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