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CHAPTERR 61 

PREDICTORSS AND FIVE-YEAR OUTCOME IN EARLY-ONSET 

SCHIZOPHRENIA A 

ABSTRACT T 

Inn this study the effect of 19 possible predictor variables on four outcome variables is 

analysedd in young patients with early-onset schizophrenia and related disorders. Patients 

whoo participated in a 15-month intervention programme, were stratified into low and high 

parentall  expressed emotion and randomised over two intervention conditions: standard 

interventionn and standard plus family intervention. Baseline variables were measured during 

thee intervention. Outcome variables were measured over five years after discharge, and 

comprised:: duration of psychotic episodes, living institutions for psychiatric patients, 

structurall  activities and help from the family. From the 19 baseline variables, six had 

possiblee predictive value and were entered into a multivariate analysis. The resulting path 

modell  indicated that the score on the Strauss & Carpenter prognostic scale is predictive for 

durationn of psychotic episodes. Diagnosis (schizophrenia v. schizophrenia related disorder) 

predictss help from the family. Age at first psychotic episode predicts living in institutions 

forr psychiatric patients. Duration of psychotic episodes is associated with living in 

institutionss for psychiatric patients and with help from the family, but not with structural 

activities. . 

11 Under review: Lenior, M.E., Dingemans, P.M.A.J., Schene, A.H. & Linszen D.H. Predictors and five-
yearr outcome in early-onset schizophrenia. A path analysis. 
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INTRODUCTION N 

Thee course of schizophrenia is not uniform (Ciorapi, 1980). According to Kraepelin (1919) 

thee course of 'dementia praecox' was characterised by progressive deterioration. Bleuler 

(1950),, who introduced the term schizophrenia, concluded that this deterioration only 

occurredd in a subgroup of patients. Long-term studies showed 23% (Bleuler, 1978) to 38% 

(Wing,, 1966) of first admitted patients to have favourable outcomes during the pre-

neurolepticc era (Birchwood, 1999). Later studies, during the neuroleptic era, showed 48.5% 

off  the patients to have improved (Hegarty et al., 1994). 

Thee heterogeneous outcome in schizophrenia implies that the search for predictors of the 

coursee of the illness has become an important goal, especially during early illness 

(Carpenterr & Strauss, 1991). Differentiated treatments become possible, when robust 

predictorss are identified. Predictors may also contribute to the development of theory 

regardingg the pathogenesis of the illness. 

Thee vulnerability-stress model of Zubin & Spring (1977) provided a framework for 

predictorss and outcome in schizophrenia. In this model it is assumed that schizophrenia 

occurss only in an individual, vulnerable for psychosis, and that environmental stressors are 

necessaryy to trigger a psychotic episode (Zubin et al., 1983). Parental expressed emotion 

(EE;; Vaughn & Leff, 1976) is considered as an environmental source of stress, which can 

causee a psychotic episode (Zubin et al., 1983). 

Althoughh the vulnerability-stress model was elaborated by Nuechterlein et al. (1992a), it 

remainedd mainly hypothetical, because most predictor studies tested monocausal hypotheses. 

Forr instance, a large body of research focused on EE as an environmental trigger of 

psychoticc relapse (see Kavanagh, 1992; Butzlaff & Hooley, 1998 for reviews). A partial test 

off  the vulnerability-stress model was done by Nuechterlein et al. (1992b). Parental EE, 

livingg with parents, illness onset age and psychotic relapse, and their interrelationships 

indicatedd that the association between EE and psychotic relapse is mediated by patient 

illnesss characteristics. 

Inn the present study we analyse the predictive value of 19 variables regarding four 

outcomee variables in young adults with early-onset schizophrenia. The outcome variables, 

theirr interrelationships and predictors are analysed in an integrative way and included in one 

model.. Predictor variables are clinical and socio-demographic data as measured during 
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interventionn (Linszen et al., 1997). Outcome variables are measured over a 5-year period 

afterr discharge from a 15-month intervention programme, and comprise: duration of 

psychoticc episodes, living in institutions for psychiatric patients, structural activities and 

helpp from the family (Lenior et al., 2001). 

METHOD D 

Subjects s 

Thiss follow-up study concerns the effect of a 15-month intervention programme in the 

Adolescentt Clinic of the Psychiatric Department of the Academic Medical Center in 

Amsterdam.. Patients were eligible for the study if they: 1) had a diagnosis of schizophrenia 

orr related disorder according to DSM-III-R criteria (American Psychiatric Association, 

1987);; 2) were in need of continuous antipsychotic medication; 3) had an age between 15 

andd 26 years; 4) were living, or in close contact, with parents or other relatives. Patients 

withh primary alcohol or drug dependence, or with brief drug-related psychoses were 

excluded. . 

Beforee the start of the controlled trial, at three months after admission, families were 

stratifiedd into low and high EE, and randomised over two conditions: standard intervention 

orr standard plus family intervention, based on the behavioural family management approach 

off  Falloon et al. (1984). The intervention programme and the two intervention conditions 

havee been described elsewhere (Linszen et al., 1996). Briefly, the programme consisted of a 

3-monthh in-patient phase and an out-patient phase of twelve months. Family intervention 

consistedd of: supporting parents, and psycho-education, training in communication skills and 

problemm solving techniques with families. 

Off  the 97 admitted patients, 21 patients dropped out of the intervention study, before the 

controlledd out-patient phase began. The patient group and comparisons between participants 

(n=76)) and non-participants (n=21) have been described in detail elsewhere (Linszen et al., 

1996).. Briefly, the two groups did not differ significantly in demography and medication, 

andd in factors of clinical importance. However, participants scored better on the prognostic 

scalee of Strauss & Carpenter (Kokes et al., 1977) than non-participants. 
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Off  the 76 families that underwent the intervention programme, 64 participated in the 

follow-upp study, after written informed consent. Reasons for non-participation were: refusal 

(4),, not traceable (2), suicide (5), fatal accident (1). Data were available in 51 cases from 

thee patient and one or two parents, and in 11 cases from one or two parents without the 

patient.. Two patients participated without their parent(s). The interviews took place 7.9 

(rangee 6-10) years on average after discharge. 

Thee mean age of the patients (44 men and 20 women) at admission was 20.7 (range 16-

26)) years, whereas the mean age at the time of the follow-up interview was 30.4 (range 26-

37)) years. The mean duration of untreated illness before admission was 5.3 (median 2.0) 

months,, and half of the patients (55%) had their first psychotic episode before admission 

(Tablee 6.1). At discharge from the intervention programme, the diagnoses (DSM-III-R; 

Americann Psychiatric Association, 1987) were: schizophrenia 34 (53%), schizoaffective 

disorderr 14 (22%), schizophreniform disorder 9 (14%), and other psychotic disorders (e.g. 

delusionall  disorder and atypical psychosis) 7 (11%). 

Assessmentt of predictor variables 

Att the start of the intervention programme, baseline data were assessed with the Psychiatric 

Symptomss and History Schedule (PSHS, 1984) with parents. Predictor variables were those 

ass selected by Linszen et al. (1997), they comprised (Table 6.1): gender, education, 

prognosticc scale of Strauss & Carpenter (Kokes et al., 1977), premorbid adjustment scale of 

Goldsteinn (Kokes et al., 1977), socio-economic status (Hollingshead & Redlich, 1958), 

parentall  EE (Vaughn & Leff, 1976), one-parent household, age at first episode, type of 

illnesss onset (acute, subacute, chronic), prior psychotic episodes, diagnosis (schizophrenia 

v.. schizophrenia related disorder), duration of untreated illness, psychopathology at end of 

in-patientt intervention (Breier et al., 1991), and cannabis abuse during intervention (Linszen 

ett al., 1994). To these fourteen possible predictors were added: prior admissions (Lay et 

al.,, 2000), ethnic group (McKenzie et al., 2001), living with parents before admission 

(Nuechterleinn et al., 1992b), compliance to antipsychotic medication (Robinson et al., 1999) 

duringg intervention, and intervention condition (standard intervention v. standard plus 

familyy intervention). 
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Tablee 6.1: Demographic and psychiatric characteristics of participants and non-participants 

Gender,, n (%) 
female e 
male e 

Education,, n {%) 
<< secondary school 
** secondary school 

Prognosticc scale, mean (s.d.) 

Premorbidd adjustment, mean (s.d.) 

Socio-economicc status, n (%) 
toww (lll-V) 
highh (Ml) 

Ethnicc group, n (%) 
Caucasian n 
nott Caucasian 

Parentall Expressed Emotion, n (%) 
low w 
high h 

Interventionn condition 
standard d 
standard+family y 
Livingg with parents, n (%) 
no o 
yes s 

One-parentt household, n (%) 
no o 
yes s 

Agee at first episode, mean (s.d.) 
Typee of onset, n (%) 
acute e 
subacute e 
chronic c 
Priorr psychotic episodes, n (%) 
none e 
onee or more 

Priorr admissions, n {%) 
none e 
onee or more 

Schizophrenia,, n (%) 
no o 
yes s 
Monthss of untreated illness, mean, (s.d.) 
Psychopathctogyy score, mean (s.d.) 
Abusee of cannabis, n (%) 
noo abuse 
abuse e 
Compliancee to antips.med., mean (s.d.) 

All l 
subjects s 
(n=76) ) 

23 3 
53 3 

14 4 
62 2 

41.9 9 

16.3 3 

57 7 
19 9 

63 3 
13 3 

28 8 
48 8 

39 9 
37 7 

20 0 
56 6 

51 1 
25 5 

19.3 3 

10 0 
23 3 
43 3 

43 3 
33 3 

43 3 
33 3 

34 4 
42 2 
5.4 4 

14.6 6 

54 4 
22 2 
3.7 7 

(30) ) 
(70) ) 

(18) ) 
(82) ) 
(115) ) 

(6.9) ) 

(75) ) 
(25) ) 

(83) ) 
(17) ) 

(37) ) 
(63) ) 

(51) ) 
(49) ) 

(26) ) 
(74) ) 

(67) ) 
(33) ) 
(2.3) ) 

(13) ) 
(30) ) 
(57) ) 

(57) ) 
(43) ) 

(57) ) 
(43) ) 

(45) ) 
(55) ) 
(11.0) ) 
(4.5) ) 

(71) ) 
(29) ) 

(0.5) ) 

Non--
participants s 
(n=12) ) 

3 3 
9 9 

2 2 
10 0 

39.2 2 

14.3 3 

12 2 
0 0 

10 0 
2 2 

5 5 
7 7 

6 6 
6 6 

4 4 
8 8 

8 8 
4 4 

19.2 2 

0 0 
4 4 
8 8 

8 8 
4 4 

6 6 
6 6 

4 4 
8 8 

6.1 1 
15.4 4 

9 9 
3 3 

3.6 6 

(25) ) 
(75) ) 

(17) ) 
(83) ) 
(10.1) ) 

(4.8) ) 

(100) ) 
(0) ) 

(83) ) 
(17) ) 

(42) ) 
(58) ) 

(50) ) 
(50) ) 

(33) ) 
(67) ) 

(67) ) 
(33) ) 
(1.9) ) 

(0) ) 
(33) ) 
(67) ) 

(67) ) 
(33) ) 

(50) ) 
(50) ) 

(33) ) 
(67) ) 
(6.5) ) 

(2.6) ) 

(75) ) 
(25) ) 

(0.9) ) 

Participants s 

(n=64) ) 

20 0 
44 4 

12 2 
52 2 

42.4 4 

16.7 7 

45 5 
19 9 

53 3 
11 1 

23 3 
41 1 

33 3 
31 1 

16 6 
48 8 

43 3 
21 1 

19.3 3 

10 0 
19 9 
35 5 

35 5 
29 9 

37 7 
27 7 

30 0 
34 4 
5.3 3 

14.5 5 

45 5 
19 9 

3.8 8 

(31) ) 
(69) ) 

(19) ) 
(81) ) 
(11.7) ) 

(7.2) ) 

(70) ) 
(30) ) 

(83) ) 
(17) ) 

(36) ) 
(64) ) 

(52) ) 
(48) ) 

(25) ) 
(75) ) 

(67) ) 
(33) ) 
(2.3) ) 

(16) ) 
(30) ) 
(55) ) 

(55) ) 
(45) ) 

(58) ) 
(42) ) 

(47) ) 
(53) ) 
(11.7) ) 

(4.7) ) 

(70) ) 
(30) ) 
(0.5) ) 

Testt non-part. 
v.. participants 

Stat1 1 

0.19 9 

0.03 3 

311 1 
332 2 

4.75 5 

<0.01 1 

0.14 4 

0.01 1 

0.36 6 

<0.01 1 

369 9 

2.18 8 

0.59 9 

0.25 5 

0.75 5 

288 8 
302 2 

0.11 1 

350 0 

P P 

0.67 7 

0.86 6 

0.30 0 

0.45 5 

0.03 3 

0.96 6 

0.71 1 

0.92 2 

0.55 5 

0.97 7 

0.82 2 

0.34 4 

0.44 4 

0.62 2 

0.39 9 

0.24 4 

0.24 4 

0.74 4 

0.57 7 

1.. For categorical variables the statistic is x (d.f. 1); for continuous variables the statistic is U (Mann-Whitney test, two tailed). 
2.. Strauss & Carpenter (in Kokes et al., 1977). 
3.. Goldstein (in Kokes etal., 1977). 
4.. Hollingshead & Redlich (1958). 
5.. D.f.=2. 
6.. DSM-III-R (American Psychiatric Association, 1987). 
7.. Sum score of positive and negative symptoms. Positive symptoms: unusual thought content, hallucinatory behaviour, 

conceptuall disorganisation, distractibility. Negative symptoms: motor retardation, blunted affect, emotional withdrawal 
(Breierr et al., 1991). Items were scored from 1 (not present) to 7 (very severe). The mean item scores of the last two months 
off in-patient treatment were used. 

8.. Mean compliance during in-patient and out-patient treatment was scored from 1 (no compliance: 0%) to 4 (100% 
compliance,, including depot). 
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Shortlyy after admission, parental EE was assessed with the Camberwell Family Interview 

(Vaughnn & Leff, 1976). During the 15-month intervention programme, medication 

compliancee was indexed monthly by the treating staff. Cannabis abuse as present before 

admission,, was indexed as reported by patients and parents or by former discharge 

summaries,, and during intervention by patients and treatment staff. For details regarding 

assessmentss during intervention see Linszen et al. (1994, 1997). 

Assessmentt of follow-up data 

Dataa over five years were assessed with the Life Chart Schedule (LCS; World Health 

Organization,, 1992), which elicits data about symptoms, treatment and social conditions 

(e.g.. work, study and living arrangement) during a given period. Susser et al. (2000) 

showedd that the LCS yields reliable ratings of the long-term course of schizophrenia when 

assessedd by trained raters. 

Att the start of the interview, respondents (patients and/or parents) were asked to identify 

thee points in time at which changes (e.g. in symptoms, treatment, etc.) had occurred since 

discharge,, and the data were plotted onto a time line. During the rest of the interview, this 

informationn served as a memory aid to answer the more detailed questions of the structured 

interview. . 

Inn 1992 a first follow-up study, which also included the LCS, was carried out. At that 

pointt in time the follow-up period for the successively admitted and discharged patients 

differedd (17-55 months; Lenior et al., 1998). At the second follow-up, held in 1997/1998, 

thee data were completed up to and including five years after discharge. If the patient and/or 

parent(s)) had participated in 1992, which was the case for all except one patient, the data of 

thatt interview were first examined, and completed for the 5-year period. 

Thee course of the illness over five years was divided into psychotic and non-psychotic 

episodes.. A psychotic episode was characterised by clearly reported positive symptoms, i.e. 

delusions,, hallucinations and/or formal thought disorders (Nuechterlein et al., 1986), with 

orr without hospitalisation. A non-psychotic episode was a period without positive 

symptoms,, with or without residual symptoms and/or negative symptoms. A non-psychotic 

episodee had to last at least 30 days (Wiersma et al., 1998). When a psychotic episode was 

nott discontinued by a remission period of at least 30 days, the patient was considered to 
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havee chronic positive symptoms (60 months). The LCS data were reviewed for psychotic 

episodess and rated by one of the authors (DL) and rated again by a psychiatrist who had not 

beenn involved with the patients. Of the 73 patients who completed the follow-up study, there 

wass disagreement for 6 (8%) of the patients, concerning clinical status (no psychotic 

episode,, one or more psychotic episodes, chronic). For 16 (22%) patients the number of 

monthss with psychotic symptoms differed (mean absolute difference: 6.7; s.d. 6.8 months). 

AA consensus between both raters was reached for the 22 patients about whom there was 

disagreement. . 

Regardingg social functioning over the 5-year period, three composite scores were 

calculatedd from the LCS: 1) living in institutions for psychiatric patients (months in mental 

hospitalss and/or sheltered homes); 2) structural activities (months of full-time, part-time, 

voluntaryy work, full-time study and/or housekeeping); 3) help from the family (sum score 

off  help with activities of daily living, accompanying to out-patient services, checking intake 

off  medication, and management of care). The four items concerning help from the family 

weree scored as follows: 1 'none'; 2 'part of period'; 3 'majority of period'. 

Analyses s 

Inn order to test the predictive effect of 19 baseline variables regarding the four outcome 

variables,, path analysis (AMOS; Arbuckle & Wothke, 1999) was used to build a path model 

inn an exploratory way, using maximum likelihood estimation. For reasons of parsimony 

(Loehlin,, 1998), we first assessed the bivariate associations between the 19 possible 

predictorr variables and the four outcome variables by Mann-Whitney tests (U M-W) for 

dichotomouss predictor variables, and by Spearman's Rank Correlations (p) for continuous 

predictorr variables. Secondly, the predictor variables that were significantly associated with 

onee or more of the outcome variables were added, without arrows, to an initial path model, 

whichh means that the associations with other variables are fixed at zero. In the initial path 

model,, duration of psychotic episodes was assumed to predict: living in institutions for 

psychiatricc patients, structural activities and help from the family. Thirdly, parameters were 

freedd (i.e. arrows were added) one at a time, as indicated by the largest Modification Index 

(MI;; Sörbom, 1989), calculated by the program. However, correlations between error terms 

ass proposed by MI, were not added to the model, because they make no sense in our case 
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(seee MacCallum et al., 1992). Finally, variables that were not associated with any other 

variablee in the model, were removed. The overall fit of the final model was assessed by %2 

andd by RMSEA (see Note). 

Ass some of the continuous variables had bimodal distributions (months of untreated 

illness,, duration of psychotic episodes, and living in institutions for psychiatric patients), the 

bivariatee associations were tested using nonparametric tests. For path analyses these 

variabless were normalised (Crocker & Algina, 1986). Furthermore, in path diagrams the 

relationshipss are assumed to be linear. As for some variables the relationships were non-

linear,, several transformations were tried to linearise the relationships. The natural 

logarithmm yielded the best solution, although the association between duration of psychotic 

episodess and living in institutions for psychiatric patients was not strictly linear. However, 

ass stated by Loehlin (1998), mild departures from linearity may reasonably be approximated 

byy linear relationships. 

RESULTS S 

Comparisonss between participating patients (n=64) and non-participants (n=12) showed no 

significantt differences in demography and medication, and in variables of clinical 

importance,, except that all non-participating families were of low socio-economic status 

(Tablee 6.1). No significant differences in baseline data between the two intervention 

conditionss (33 from the standard condition; 31 from the standard plus family condition) 

weree found (data not shown). 

Forr the 64 patients who completed the follow-up study, the scores on the baseline data 

aree shown in Table 6.1. The scores on the outcome variables are shown in Table 6.2. 

Duringg the 5-year period a quarter of the patients (n= 16) had no psychotic episode, half of 

themm (n=34) had one or more psychotic episodes, and almost a quarter (n= 14) had chronic 

positivee symptoms (60 months). Eighteen patients (28%) lived the total 5-year period within 

thee community, and two patients (3%) lived the whole period in institutions for psychiatric 

patients.. Eight patients (13%) had no structural activities in the 5-year period, whereas five 

(8%)) had structural activities for the total follow-up period. 
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Tablee 6.2: Scores on outcome variables during 60 months of follow-up (n=64) 

Meann s.d. 

Durationn of psychotic episodes 

(months)) 17.63 23.59 

Livingg in institutions for 
psychiatricc patients (months) 16.19 19.00 

Structurall activities 
(months)) 25.28 19.48 

Helpp from the family 
(summ score) 6.47 2.12 

Interventionn condition had no effect on the course of the illness in terms of duration of 

psychoticc episodes. For patients whose families received the additional family intervention, 

thee number of months spent in institutions for psychiatric patients is on average 10 months 

lesss than for patients from the standard condition (Lenior et al., 2001). For structural 

activitiess and help from the family no significant differences between the two intervention 

conditionss were found. Parental EE did not predict the 5-year outcome, except for a trend 

regardingg duration of psychotic episodes: patients of high EE families on average had four 

moree months of psychotic episodes than patients of low EE families (U M-W 356; 

P=0.10). . 

Inn Table 6.3 the associations between possible predictors and outcome variables are 

shown.. A longer duration of psychotic episodes during follow-up is associated with a 

diagnosiss of schizophrenia at discharge, with lower scores on the Strauss & Carpenter 

prognosticc scale as measured at the start of the intervention programme, and with higher 

psychopathologyy scores (Breier et al., 1991) during the last two months of the in-patient 

phasee of the intervention. Patients who received the additional family intervention, who 

weree of lower socio-economic status, and/or were older when they had their first psychotic 

episode,, spent less months in institutions for psychiatric patients than the other patients. 

Structurall  activities are not associated with any of the predictor variables. Finally, patients 

withh a diagnosis of schizophrenia received more help from their families than patients with 

schizophreniaa related disorders. 
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Tablee 6.3: Comparisons between possible predictors and outcome variables (n=64) 

Possible e 
predictors s 

Dichotomouss variables 

Intervention n 
condition n 

Socio-economicc status 

Diagnosis s 

Durationn of 
psychotic c 
episodes s 
(months) ) 

Stat.11 P 

470470 0.57 

3722 0.41 

3566 0.04 

Livingg in 
institutions s 
forr psychiatric 
patients s 
(months) ) 

Stat.1 1 

363 3 

265 5 

387 7 

P P 

0.04 4 

0.02 2 

0.09 9 

Structural l 
activities s 
(months) ) 

Stat.1 1 

408 8 

387 7 

423 3 

P P 

0.16 6 

0.55 5 

0.24 4 

Helpp from 
thee family 
(summ score) 

Stat.11 P 

5044 0.92 

3988 0.65 

3177 0.01 

Continuouss variables 

Prognosticc scale -0.31 0.01 -0.08 0.51 0.20 
Agee at first 

episodee 0.07 0.57 -0.28 0.03 <0.01 
Psychopathology y 
scoree 0.28 0.02 0.06 0.62 -0.04 

0.111 -0.23 0.06 

0.977 -0.13 0.32 

0.788 0.03 0.81 

1.. For dichotomous variables the statistic is U (Mann-Whitney test, two tailed); for continuous 
variabless the statistic is Spearman's Rank Correlation (p). 

Thee predictor variables as shown in Table 6.3 were added, without arrows, to an initial 

modell  in which the number of months of psychotic episodes was assumed to predict living 

inn institutions for psychiatric patients, structural activities and help from the family. One at 

aa time the following arrows were entered (parameters freed): correlation between diagnosis 

andd prognostic scale (MI 17.43); age at first episode to living in institutions for psychiatric 

patientss (MI 6.48); prognostic scale to duration of psychotic episodes (MI 5.06); diagnosis 

too help from the family (MI 4.37). 

Thee resulting path model did not fit  the data very well (x2 16.83; d.f. 14; P=0.27; 

RMSEAA 0.06). Therefore, correlations between the three predictor variables were added. 

Thiss model (Figure 6.1) fits the data better (x212.89; d.f. 12; P=0.38; RMSEA 0.03). 
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Figuree 6.1 shows that the score on the prognostic scale as measured at intake is 

associatedd with diagnosis: patients who had a diagnosis of schizophrenia at discharge had 

lowerr scores on the prognostic scale than patients with schizophrenia related disorders. The 

scoree on the prognostic scale appears to be predictive for duration of psychotic episodes in a 

directt way: patients with higher scores on the prognostic scale had less months of psychotic 

episodess during follow-up than patients with lower scores. The indirect effects of the score 

onn the prognostic scale are weak: on help from the family (6 -0.28*0.34 = -0.10); on 

structurall  activities (6 -0.28*-0.21=0.06); on living in institutions for psychiatric patients (6 

-0.28*0.366 = -0.10). 

Figuree 6.1: Effects (B) of predictors on outcome during 5 years of 
follow-up.. Results of path analysis (n=64) 

0.25 5 

Prognostic c 
Scale e 

-0.28* * 

Durationn of 
Ps.Episodes s 

0.34* * 

Diagnosis s 

0.26* * 
Helpp from 
thee Family 

0.36* * 

Structural l 
Activities s 

Agee at First 
Episode e 

-0.30* * 

Livingg in 
Ps.lnst. . -(Error) ) 

** P<0.05; **P<C.01; * * * P<0.001 (two tailed test) 

Diagnosticc grouping is predictive for help from the family: during follow-up patients with 

aa diagnosis of schizophrenia received more help from their families than patients with 

schizophreniaa related disorders. Finally, age at first episode has predictive value for living 
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inn institutions for psychiatric patients: patients who were younger at their first episode spent 

moree months in institutions for psychiatric patients than patients who where older. 

Thee explained variances for the four outcome variables are low: duration of psychotic 

episodess 8%; living in institutions for psychiatric patients 24%; structural activities 4%; and 

helpp from the family 21 %. 

DISCUSSION N 

Thee Strauss & Carpenter prognostic scale (Kokes et al., 1977) appeared to have the best 

predictivee value regarding psychotic episodes during five years of follow-up, whereas 

indirectly,, the score on this scale is only weakly predictive for the other outcome variables. 

Thiss scale regards several areas of functioning: employment, social class, relationships, 

familyy history of psychiatric hospitalisation, age of onset, and symptomatology. It has been 

reportedd (Möller et al., 1986; Jonsson & Nyman, 1991) that single variables have limited 

prognosticc value and often yield contradictory results, but that combinations of variables 

predictt outcome better. Although the predictive value of the Strauss & Carpenter scale has 

beenn demonstrated in the 1980s (Stephens et al., 1980; Möller et al., 1986; Gaebel & 

Pietzeker,, 1987; Mackert & Flechtner, 1989), the scale has not often been used lately. 

Moree recently, Handel et al. (1996) found the subscale 'social functioning' from the Strauss 

&&  Carpenter scale to be predictive for course of illness and rehospitalisation. In the 

aforementionedd studies patients were considerably older (mean age at admission from 28.8 

yearss [Handel et al., 1996] to 35.4 years [Stephens et al., 1980]) than in our study (mean 

agee at admission 20.7 years). The predictive value of the Strauss & Carpenter prognostic 

scalee in this sample of young patients is especially important, because a poor course can be 

predictedd in the early phase of the illness. This may eventually lead to differentiated 

interventions,, based on the prognostic score, to improve a deteriorating course. 

Althoughh diagnosis (schizophrenia v. schizophrenia related disorder) as classified at 

dischargee from the intervention is related to psychotic episodes in bivariate analysis, it turns 

outt to be not predictive for psychotic episodes in multivariate analysis. However, diagnosis 

iss strongly related to the score on the prognostic scale, indicating that both diagnosis and the 

scoree on the prognostic scale reflect the severity of the illness. Furthermore, diagnosis is 
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predictivee for help from the family during follow-up. This may imply that parents recognise 

thee more severe course of the illness in their offspring with a diagnosis of schizophrenia and 

thereforee provide help in activities of daily living, as well as in matters regarding follow-up 

treatment. . 

AA relationship between age at first episode and ^hospitalisation was found in former 

studiess (Borga et al., 1991; Eaton et al.f 1992; Haro et al., 1994). Haro et al. and Borga et 

al.. concluded that young age of onset is a strong predictor of chronicity and poor outcome. 

Wee found the negative relationship between age at first episode and living in institutions for 

psychiatricc patients to be relatively independent of the course of the illness, expressed as 

monthss of psychotic episodes. The interpretation of this effect is not clear cut. It may be 

possiblee that psychiatric services are aware of the bad prognosis for patients with an early 

onsett of the illness, and are more inclined to admit these patients than patients with a later 

onset.. It may also be possible that these services admit younger patients more frequently 

thann older patients, which effect was also found by Tsoi & Wong (1991). Post hoc analysis 

off  our data indicated that living in institutions for psychiatric patients is associated with age 

att admission at the intervention study (p -0.35; P-0.004). Hence, patients who where 

youngerr at admission, and consequently were younger during the follow-up period, spent 

moree months in institutions for psychiatric patients than patients who were older. Another 

possibilityy is that parents of younger patients more often urge their offspring to seek help 

fromm psychiatric services than parents of older patients. We found no relationship between 

agee at first episode and management of care by parents (p -0.19; P=0.14). However, the 

associationn between age at admission and management of care is significant (p -0.29; 

P=0.02),, indicating that younger patients received more help from their parents regarding 

treatmentt than older patients. 

Noo effect of the intervention condition was found in the multivariate analysis. Adding 

familyy intervention to the comprehensive standard intervention also had no effect on relapse 

duringg the 12-month out-patient phase of the intervention (Linszen et al., 1996). It was 

arguedd that family sessions during the 3-month in-patient phase of the intervention for both 

interventionn conditions, and the fact that the family intervention began after patients were 

remittedd or stabilised, prevented a differential intervention effect. It was also argued that, 

givenn the overall low relapse rate during the out-patient phase, the comprehensive standard 

interventionn was effective in its own right. In a review study this supposition was confirmed 
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byy Pitschel-Walz et al. (2001). In the bivariate analysis the family intervention appeared to 

bee effective in diminishing institutional care (Lenior et al., 2001). This effect was not found 

inn the multivariate analysis, meaning that age at first psychotic episode is a stronger 

predictorr of living in institutions for psychiatric patients than intervention condition. 

Parentall  EE as assessed at the beginning of the intervention was, among six possible 

predictors,, associated with relapse during the 12-month out-patient phase of the intervention 

whenn narrow criteria for relapse were used (Linszen et al., 1997). In the 5-year follow-up 

period,, EE was only weakly related to duration of psychotic episodes, and did not come 

forwardd in the multivariate analysis. Most EE studies analysed the predictive value of EE 

overr relative short periods, generally 9 to 24 months (Kavanagh, 1992). Only two studies 

evaluatedd EE and relapse over longer periods, i.e. five years. McCreadie et al. (1993) 

foundd no significant difference in relapse rate between patients from consistently high, 

fluctuating,, and consistently low EE families. For the fluctuating EE families the relapse 

ratess for patients from initial high and low EE families were not reported. Yet, when we 

recalculatedd the statistics for the relapse rates of patients from consistently high (4/7) and 

consistentlyy low EE families (5/11), no significant difference was found (x2 0.23; d.f. 1; 

P=0.63).. Huguelet et al. (1995) compared the annual relapse rates in patients from initially 

highh and low EE families, and found an association between EE and relapse during the third 

year,, so it is unclear whether EE was predictive for the 5-year course. Given these results 

andd the results of our study, it may be concluded that EE in relatives may not be predictive 

forr psychotic episodes when studied over an extended period. 

Thee design of our study allowed us to fill  in the vulnerability-stress model as proposed by 

Nuechterleinn et al. (1992a) only partially, because not all factors were assessed in our study. 

Forr instance biological factors, the personal vulnerability factors, lack in our study. The 

personall  protectors, 'coping and self efficacy' and antipsychotic medication (during follow-

up),, as well as some environmental protectors and stressors are not present. Although our 

modell  is far from complete, some remarkable differences from the original vulnerability-

stresss model come forward. Firstly, the two variables, diagnosis and age at first episode 

havee an effect on the outcome variables, relatively independent from the course of the 

illnesss (duration of psychotic episodes). Secondly, structural activities are not significantly 

associatedd with duration of psychotic episodes in the multivariate path analysis. The 

bivariatee correlation between these two variables was significant, indicating that patients 

110 0 



withh more months of psychotic episodes had less months of structural activities (Lenior et 

al.,, 2001). However, this effect did not come forward in the multivariate analysis. The 

weakk association between symptomatic outcome and work was reported earlier 

(Nuechterleinn & Dawson, 1984). 

Inn the present model the associations between duration of psychotic episodes and the 

otherr outcome variables (see Kokes et al., 1977; Nuechterlein & Dawson, 1984; Gaebel & 

Pietzcker,, 1987; Carpenter & Strauss, 1991), and between baseline data and outcome 

variabless (see Kokes et al., 1977; Jonsson & Nyman, 1991; Wiersma et al., 1998; Lay et 

al.,, 2000) are of moderate magnitude, resulting in low explained variances. This implies 

thatt more variables, maybe personal vulnerability variables and environmental stressors and 

protectors,, are necessary to explain outcome in schizophrenia. 

Wee wanted to analyse the predictor variables in relation to the four outcome variables in 

ann integrative way. Therefore, path analysis was chosen. The process of adding parameters 

too the model was completely data driven, thus susceptible to capitalisation of chance 

(MacCallumm et al., 1992). This, and the fact that the sample size is relatively small, implies 

thatt the model may not be generalisable to other samples, or to the population of 

schizophrenicc patients as a whole. 

NOTE E 

Too assess the model fit, several indices were proposed (see Loehlin, 1998). However, most 

off  these indices are intended to compare competing models and no cut-offs are specified. 

Therefore,, we report on two indices here, x*  is usually applied as a goodness of fit index, 

forr which a non-significant P-value indicates tiiat the model fits the data (Jöreskog, 1993). 

However,, this statistic is sensitive to sample size in relation to the degrees of freedom 

(Loehlin,, 1998). Therefore, we report on the Root Mean Square Error of Approximation 

(RMSEA;; Steiger, 1990) as well. This index is relatively insensitive to sample size, given 

thee degrees of freedom. A value <;0.05 is considered to indicate a close fit, 8 a 

mediocree fit, and a value > 0.10 a poor fit  (Browne & Cudeck, 1993). 
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